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To all whom it may concern:

Be it known that I, WesToN M. FuLToN, of
Knoxville, Tennessee, have invented a new
and useful Improvement in Damper-Regu-
lators, which invention is fully set forth in
the following specification.

This invention relates to damper regula-
tors and particularly to those in w}})x
pressure motor is employed the operation of
which is dependent on the temperature of the
space to be heated and also on the tempera-
ture of the heating medium such as steam or
hot water in the heating system. -

In damper regulators which are subject to
the direct action of steam or hot water some
form of flexible diaphragm is usually em-

ployed, such as leather or rubber, for impart-.

g its motion to the damper through some
form of connecting meanssuch as a lever or
chain, Diaphragms of this character soon
become brittle and crack under the action of
high temperatures,.even where provision is
made to keep them always moist. When
flexible’ metal diaphragms are employed to
obviate the disa(g’vantages of rubber and
leather, like the latter, they have a short
path through which they can vibrate and re-
quire special provisions, such as a system of
levers, to multiply their motion. Again in
the thermostat, which is subject only to the
room temperature and which also controls
the fluid motor, a .diaphragm is usually em-
ployed, and, though it is not subject to the

same deteriorating heat influences as those

in the motor, it requires to be of an unwieldy
size to secure the necessary transfer of fluid
to. the distant damper-operating motor, and
it s also required to develop considerable
Y)ressure on the fluid operating the motor.
>ower multiplying devices have also been
used;in: connection with these diaphragms,

but:they add to the expense ot construction

and detract from simplicity of structure. -
It is the object of this invention to over-

‘come-the above objections by doing away

with the flat flexible form of diaphragm both

in the thermostat and also in the motor.

Touthis end I construct the thermostat with

-a 1igid movable digphragm subject to yield-
-ing pressure on its oppostte sides and support

it by collapsible and expansible walls fixed at
their outer ends and I provide the motor with
a rigid movable end wall and support the

ich a fluid

same by a collapsible and expansible wall.
By this construction the thermostat consists
of a collapsible and expansible vessel divided
by a rigid movable partition into two com-
yartments; the outer end walls of the vessel

eing held fixed. One of the compartments
is filled with a gaseous body sealed therein
and the other compartment communicates

with the motor and contai is a fluid for trans-

mitting the movement of the rigid diaphragm
of the thermostat to the movable end walls
of the motor. By reason of this construction
the thermostat diaphragm is enabled to
move back and forth over a much longer
path than is possible with a flexible dia-
phragm of the same diameter, and the same
18 true with the movements of the motor
wall.” The diameter of the thermo-sensitive
compartment is preferably larger than . that

of its companion compartinent whereby the-

effective pressure on the diaphragm is in-
creased without the use of levers or multi-
plying gearing, and enables a greater trans-
fer of fluid to the motor for a given rise of
temperature than in the case of a flexible
diaphragm., '

_To enable the motor to be operated by
changes of temperature in the steam or hot
water, provision is also made for acting di-
rectly on a rigid movable wall supported by
a collapsible and expansible wall. - .

The invention further consists and resides
in the construction and combinsation of co-

roperating elements hereinafter to be fully

described and pointed out in the claims.
Referring to the accompanying draw-

ings:—Figure 1 is a vertical sectional view

through the damper regulating apparatus;
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Fig. 2 is a sectional view showing a modifica- * -

‘tion of the fluid motor.

Referring to Fig. 1, the thermostat com-

prises a two chambered corrugated sheet
metal collapsible and expansible vessel, the
chambers of which are designated 1 and 2
and are separated by arigid impervious dia-
phragm 3. The outer end walls of the vessel
are held in a fixed relation to each otherbya
rigid frame 4., The chambers 1 and 2 are
preferably of unequal diameter, the larger
chamber - being filled with an expansible
fluid, which, when it expands, exerts a pres-
sure on diaphragm 3 proportional to the
cross-sectional area of the larger chamber,
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thereby magnifying the power of the ther-
mostat. The diaphragm 3 is preferably
made reéntering to receive chamber 2 and
secure compactness of structure.

5 5 is a pipe having rigid walls which con-
nect the thermostat with the fluid motor.

6 is a corrugated sheet metal wall which
has a rigid bottom closure 7, held from move-
ment by any suitable means, and 8 is a mov-

10 able rigid top closure for the same. Within
the chamber thus formed is a second collapsi-
ble and expansible fluid displacing vessel 9,
similarly constructed and having a movable
top wall 10. A pipe 11, enters the bottom

15 wall 7 and makes a tight joint therewith by -

means of couplings 12. The other end of
pipe 11 communicates with a vapor genera-
tor or receptacle 13 for holding a volatile
fluid subject to the heat of the hot water or
20 steam in pipe 14. As here shown, the gen-
erator 1s located at oneside of the displacing
vessel 9, and, though this is the preferred ar-
rangement yet it is manifest that it may be
located within the vessel 9 and the latter will
25 operate in like manner.

15 is & supporting arm for the power trans-
mitting means which, as shown, consists of a
lever 16, having a pivot connection 17 with
the movable end 8 of the fluid motor. The

, 30 pipe 5 connects with the motor through the
" non-corrugated portion 18 of the wall 6.
The operation of the device is as follows :—
~The motor is located in proximity to the
.dampers or valves to be-actuated and the
85 inner vessel 9 of the motor connected with
the receptacle 13 in the heating conduit.
The thermostat, is placed in the room or
space in which the temperature is to be regu-
lated and is connected by means of pipe 5
40 with the motor. '

In setting up the device the lever 16 is ap-
proximately balanced by the weight 20 -for
the purpose of relieving the motor vessel 6
from unnecessary outside pressure and the

45 outer end of the lever connected with the

dampers or valves to be turned.-- Fluid, |

preferably under pressure and at the stand-

ard temperature to be maintained, is intro-

duced into vessels 1, 2 and 6, the pressure in

50 vessels 2 and 6 being adjusted by means of

valve 19 to bring the diaphragm 3 of the

thermostat into a normal position or where

the pressure on the diaphragm will not col-

lapse or expand the walls of either vessel 1

55 or 2 and the final adjustment of the weight

20 and dampers are made. The receptale

13 is partly filled with a liquid which will be

vaporized at the maximum temperature at

~ which the steam or hot water in the system

60 is to be maintained, and is connected with
the displacing vessel 9. .

From the foregoing, it will be evident, that

a rise of temperature will cause the dia-

phragm 3 to move to the right, tlie.excess of

65 pressure being in that direction; and will

900,511

force out and forward a volume of’ fluid fo
act in forcing wall 8 of vessel 6 upward and
thereby raising lever 16 and closing the dam-
per. A lowering of temperature at the ther-
mostat causes a reverse movement.

The inner vessel 9 is not responsive to the
variations of room temperatures, but re-
sponds when the steam or hot water in the
system reaches a temperature which is that
of the boiling point of liquid ‘in receptacle
13 whereupon vessel 9 expands and trans-
mits its motion through the fluid in vessel 6
to wall 8 and the power transmitting means.

In Fig. 2 is shown a plurality of fluid dis-
placing vessels 10, 10, within the outer ves-
sel 6, each of which connects with a source
of fluid pressure resulting from heat applied
to the thermostat or from the heating me-
dium in the hot water or steam pipes.

From the foregoing it will be seen that the
number of elements in the device are ex-
tremely few; that it is sensitive in a marked
degree by reason of the extent of the exposed
surface of the thermosensitive element, and
by reason of the use of a rigid movable dia-
phragm in connection with corrugated ex-
pansible and collapsible walls, extensive
movement can be imparted thereto, and
thereby enables a transfer of a greater vol-
umé of fluid to the motor for a given rise of
temperature. Further, by the use of the me-
tallic expansible displacing vessel within the
motor the use of rubber and leather dia-
phragms is avoided and the deleterious ac-
tion of steam and hot water on the structure
overcome.

What is claimed is:—

1. In a damper regulator of the character
described, the combination of a thermo-sensi-
tive element comprising a collapsible and ex-
pansible corrugated sheet metal vessel hav-

-Ing stationary end walls and a rigid movable

diaphragm dividing the vessel into two com-
partments of unequal cross-sectional areas
1n one of which is sealed an expansible me-
dium; a motor vessel for sctuating a dam-
per, comprising a collapsible and expansible
corrugated sheet metaFvessel having a sta-
tionary end wall; and a fluid containing con-
duit in open communication with one of said
compartments and said motor vessel, for
transmitting power from said thermo-sensi-
tive element to the motor to actuate the lat-
ter for controlling a damper.

2. In a.damper regulator of the character
described, the combination of a thermo-
sensitive element comprising a collapsible
and expansible corrugated sheet metal ves-
sel having fixed end walls and a rigid mov-
able diaphragm dividing the vessel into com-
partments of unequal cross-sectional areas
in one of which is sealed an expansible me-
dium; a motor vessel comprising a collapsi-
ble and expansible annuf)ar walled vessel
having a stationary end wall and movable
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end walls; and power transmitting means | specification in the presence of two subserib-
for transmitting movements of said dia- | ing witnesses.
phragm to one of said end walls and means

operative at a predetermined elevated tem- ] : ‘ WESTON M. FUI.‘TON'
5 perature for imparting movements fo the |- ‘Witnesses:
other of said walls. - J. C. MILLER,

In testimony whereof 1 have signed this ~ W.C.Hazex.



