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UNITED STATES

PATENT OFFICE.

FRANK L. T. CARLMAN, OF SALEM, MASSACHUSETTS.

DAMPER-REGULATOR.

SPECIFICATION forming part of Letters Patent No. 537,273, dated April 9,1895.
’ Application fled December 21, 1893, . Serial No, 494,365, (No model.)

To all whom it may concern:

Be it known that I, FRANK L. T. CARLMAN,
asubject of the King of Sweden and Norway,
and a resident of Salem, in the county of Es-

sex and State of Massachusetts, have invented

new and useful Improvements in Damper-
Regulators, of which the following, taken in
connection with the accompanying drawings,
is a specification.

This invention relates to improvements on
the patent-granted to me March 7, 1893, No.

. 493,149, for antomatic damper regulators for
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the purpose of automatically adjusting .the
position of the damper in the smoke flue or
chimney according to variations of steam
pressure in the steam generator so as to

maintain a desired normal pressure in the.

latter, IR .
The invention is carried out as follows, ref-

erence being had to the accompanying draw-
ings, wherein— '

Tigure 1, represents a plan view of the im-

proved damper. regulator. TFig. 2 represents
a section on the line 2—2 shown in Fig. 1.
Fig. 3 represents a section on the line 3—3
also shown in Fig.1. Fig. 4 represents a sec-
tion on the line 4—4 in Fig. 2, partly shown
in elevation.  Fig. 5 represents an end view
of the valve case.  Fig. 6 represents a simi-
lar end view of the adjoining portion of the

middle division block which separates the.

upper and lower cylinders. - Fig. 7 represents
a eross section on the line 7—7 shown in Fig.
4, Fig. 8 represents a similar cross section
on the line 8—S3 also shown in Fig. 4.” Fig.9

represents a cross section on the line 9—9in.

Fig. 4 showing the valve in position for es-
tablishing communication from the upper to
the lower cylinder. “Fig. 10represents a simi-
lar eross section showing the communication
between the upper and lower cylinder as
closed. Fig. 11 represents also a similar sec-

tion showing communication between upper.

and lower cylinder as closed, and the latter
in open communication with the esecape-pipe.
Fig.12 represents a partial side elevation and
longitudinal section of the oscillating valve;

.- and Fig. 18 is a sectional elevation showing
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my improved damper regulator in operative

connection with a steam-boiler, its. furnace

and stack. . ) o .
Similar letters and numerals refer to simi-

lar parts wherever they occur on the different
parts of the drawings. . :

" The pressuredevice connected with the live
steam in the steam generator i3 constructed
in a similar manner to that shown in my
above mentioned patent and consists of a box
or chamber A, connected to the steam space
1 of the generator 2 by means of a pipe a, as
shown in Fig. 13. The said box is covered
by a preferably cupshaped flexible diaphragm
A’ secured to it by means of bolts and a
flanged inverted cup shaped cover A’ as
shown in said Fig. 2.
flexible diaphragm rests a preferably cup

On top of the said.
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shaped plate B, provided with an upwardly
projectingpinb. Theupperend after passing

loosely through a perforation in the cup A
rests against the under side of the weighted
lever C, which is hung at C’and provided at
the opposite free end with a series of weights
C”” ¢’ as is usual in devices of this kind.

D, is a suitable slotted post or bracket se-
cured to the metal frame A® which is prefer-
ably cast in one piece with the steam press-
ure box A, as shown in Fig. 2, and provided
with adjusting stop serews d d’, for limiting
the movement of said lever C, as usual.

The motor is fully represented in Fig. 3,

_and is similar to that shown and deseribed in

my above mentioned patent and consists of
two independent cylinders, namely, an upper

small eylinder E, and a larger lower one F,.

which are separated from each other by a
diaphragm g, preferably made in one piece
with the division block or casting G, as shown
in which the ends of the cylinders E and F
are secured. o

¢ and fare the pistons in the respective
cylinders E and F which pistons are secured
to a preferably hollowstem H, passing through
a central perforation and a stuffing box ¢’ in
the diaphragm g, so as to prevent the water
from the upper cylinder from getting by the
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diaphragm into the lower eylinder in a man- -

ner as fully shown and described in my afore-
said patent. _

1, is the closed lower end of the cylinder F,
having a drip pipe 7, connected to i, to per-
mit any water in the cylinder F, below its

ICO

piston to escape. Any water accumulating

in the upper cylinder E, above its piston is
also free to escape through said drip pipe by
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going through a side perforation 7; in the

hollow piston rod H,and theneé through the
latter into the lower end of the cylinder F,
below its piston in the same manner as shown
and described in my aforesaid patent.

That portion of the piston rod H, which is
above the piston e, is guided in a centrally
perforated cap K, secured to the upper end
of the cylinder K, and to the upper end of
said piston rod is attached a chain L, con-
nected in a suitable manner to a weighted
damper lever M, which is secured in a suit-
able manner to the spindle of the damper m,
arranged within the smoke stack or chimney
M’ Figs. 2 and 13, as is usual in damper regu-
lating devices. - Thus it will be seen that the
downward motion of the piston rod H, causes
the damper to open and vicé versa.

N, is a pipe leading from any desired or
convenient water pressure such as @ &tréet

main, &e., into the lower portion of the apper |

cylinder E, through an always open port n,
showi in Fig. 3. o

To the side of the division block G, is se-
cured the valve shell or casé O, having a cy-
lindrical bored out bearing in which is ar-
ranged the oscillating cylindrical balance
valve P, (shown in detail in Fig. 12) said valve
having a_ lateral diametrical passage p,
through which communication is established
from the upper eylinder E to the lower cylin-
der F when said valve is held in the position
shownin Fig. 9in whichthe valve passage p, is
open to the valve shell ports O’ O’ ¢onnécted

respectively to ports G’ G leading respect-

ively to the interior of thé upper cylinder E,
and lower cylinder F, as shown in Figs. 4,7,
8,and 9. When the valve is in the position
shown in Fig. 10 the communication is cit
off from upper to lowereylinder., When the

valveis in the position shown in Fig. 11 the:

water from the lower cylinder F, flows through
ports G” O’ and into a longitudinal groove

P on the side of the valve P, Which commu-

nicates with an annular groove'orchannel p’*
on said valve (as shown in ‘détail in Fig. 12,
and from the latter out throagh the port O3
leading into the exhaust pipe O%

In practice I prefer to connect the'drip pipe
%, to the exhaust pipe O* as shown in Figs, 2
and 3 but this is not essential. i

To the stem of the eylindrical balarice valve
P is secured a lever D’ linked or otherwise

suitably connected to the pressure lever 'C, so -

as to cause the valve P, to be automatically
oscillated by the rise and fall ¢f said lever.

The operation of thé improved damper ieg-
ulator is as follows: Figs. 2 ‘and 3 représent

the apparatus in position during the normal

or standard pressure of the steam in thé gen- |
erator at which time the damperis hield partly

open as shown in Fig. 2,'and during such time

the valve P, is held in the position shown in |
Fig. 10. It the steam pressuré falls below :
the desired normal ‘one, the lever C, drops |
causing the valve P to bé turned to the POsi-

tion shown in Fig. 9, by which the water un-

der pressure from the upper smaller eylinder
E, is admitteéd into the larger lower eylinder
I, by which the piston rod H is forced down-
ward and by its connection to the weighted
damper lever causes the.damper to be gradu-
ally opened until the pressure in the boiler
rises to the normal desired one. If on the
other hand the pressure rises above the nor-
mal one in the steam generator, the lever ¢
is raised causing the valve P to be turned to
the position shown in Fig. 11, which allows the
liguid in the lower eylinder to be ejected
through the valve and causing the piston rod
H torise and by its connection to the weighted
damper lever causing the damper to be gradu-
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ally elosed until the pressure in the steam gen- -

erator isreduced tothe desired iormal oneand
S0 on.

By the employmeént of a eylindrical bal-
anced valve as shown instead of the spring
préssed face valve shown in my previous pat-
ent, I avoid all frictional resistance in the
movement of said valve by which the appa-
ratus is made more quickly and easily re-
sponsive to very slight changes in the steam
pressure.
pressure may be maintained within very
small fluctuations.

For the purpose of preventing uneven or
spasmodic movements of the valve piston rod
and damper I make use of an intermediate
connecting mechanism between the piston
rod H and the pressure lever C, which is con-
structed as follows: To the upper end of the
piston rod H, isattached a cord or chain 7, the
lower end of which is wound up and secured
to'a grooved wheel or pulley R which is loosely
journaled on a stud or spindle preferably at-
tached to the cylinder E at or near its upper
end. To 'said pulley is secured 4 somewhat
smaller grooved pulley S, on which is wound
and sécured a‘chain or cord s, the lower end of
which is connected toalever T pivoted at 4, and
having attached toits preferablyshorter end a
spring U, the upper end of which is connected
to the pressure lever C, as fully shown in Figs.
1 and 2. By this arrangement the too quick
mbdtion of the piston rod H, during the rise or
tall of the pressure in ‘the generator is con-
trolled by the yielding resistance of thespring
U causing the damper to be gradually opened
and closed in an even inanner without jerks
or starts,

TIa_vi‘ng thus fully deseribed the nature, con-
struction, and operation ‘of my invention, I
wish to secure by Letters Patent and claim—

1. In a damper controlling mechanism, the
combination with ‘a generator, of a damper-
motor comprising 4 pair of pistons of unequal
diameters arranged in independent cylinders
upon ‘4 singlé piston-rod which is connected
with the'damper, a flaid-econducting pipe for
deliveriirg fluid under pressure to the smaller
cylinder, a valve chiest and ports. cohnecting
said eylinders a cylindrical balance valve ar-
ranged in said chest and having a transverse
passage adapted to register with both of said
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Consequently the desired normal -

100

110

1t3

120

125

130




Ll

I0

15

537,273

pbrts to convey the finid from the smaller to
the larger piston, and an exhaust port adapted

_to register with the portof the larger cylinder,

a pressure-lever operated by the pressure of
steam in the generator, and a connection be-
tween the pressure lever and the valve, sub-
stantially as deseribed.

9. Tn a damper-controlling mechanism, the

combination with a generator, of a damper-
motor, comprising a pair of pistons of unequal
diameters arranged in independent cylinders
upon a single piston-rod which is connected
with the damper, a fluid conducting pipe for
delivering fluid under pressure into the eylin-

ders, a valvefor controiling the flow of liquid

tothe large cylinder, a pressure-lever operated
by pressure in the steam generator, & connec-

tion between the pressure-lever and the valve,
twopulleysof unequal diameter constructed to
revolve together, a cord or chain wound upon
the larger pulley and secured to the piston-
rod, a cord or chain wound upon the smaller
pulley and secured at its end to one end of a
pivoted lever, and a spring connected to the
other end of said leverand to the pressure-
lever, substantially as deseribed.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses,on this 19th day of
October, A. D. 1893.

~ FRANK L. T. CARLMAN.

‘Witnesses: :
ALBAN ANDREN, -

E. E. TORREY.
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