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This invention relates in general to aubomatic
conirols and more parvticularly to thermostatic
conirols for confrolling air conditioning appa-

ratus in both summer and winter:

The object of this invention is to provide a
simple thermostatic or condition responsive con-
trol arrangement which operates to increase the
heating effect of air conditioning apparatus in
winter upon fall in temperatuie and to increase
the cooling effect of such apparatus in summer
upon rise in tempeérature.

Another object of this invention is to provide
an automatic confrol arrangement
adapted to control in one manner af one time
and in the reverse manner at ancther time and
to further provide an arrangement of this type
for positively reversing the control from one
manner to the other.

Other objects of this invention will appear from
the following description and the appended
claims.

Tor a full disclosure of this invention reference
is made to. the following description and to the
accompanying drawing, the single figure of which
disgrammatically 2 small summer-
winter air conditioner and the thermostatic con-
trols therefor.

Referring to the drawing mfex ence character |
indicates an alr condiiioning wnit which is
adepted to be localed in n space being condi-
tioned. This unit may be located in any room or
enclosure which it is desired to condition and is
Nustrated as one which is especially adapted for
conditioning compartments in & railway car.
This unit is provided with o return alr inlep 2
through which alr from ¢he space is drawn, Also
the uniy is provided with & fresh alr inlet 8
which may be connected to o sultable fresh alr
duet. The conditioning unit also includes &
healt exchange coll 4 which is connected o &
stitable source of supply of heating or cooling
medivm. During the heating season this coil is
supplied with healting medium such as hot water
and during the cooling season this coll is sup-
piled with cooling medium such as cold water. A
fan B iz located within the cnnmmonmg unit for
drawing air through the inlets 2 and 3 over the
eoll 4 and discharging it into the space through o
sultable grill 6.

The flow of air through the inlets 2 and 3 is
controlled by means of damper blades. T and 8,
the blades T controlling the flow of fresh air
through the inlet 8 and the blades 8 controlling
the fow of return air through the inlet 2. These
blades T and 8 are connected to¢ an operating

(CL
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member § so that the blades rotate in unison and
In the same direction. It will be noted that the
damper blades do nof overlap which permits ro-
tetion of these blades in either direction from
the closed position showm in the drawing.
when the operating member ¢ is in the interme-
diate position shown, the damper blades 7 and 8§
are in their closed positions wherein fow of air

Thus

across the coil 4 is substantially prevented. Upon . -

upward movement of the operating member § the
blades 7 and 8 will rotate counterclockwise
thereby permitting fow of air across coil 4. Sim-
ilarly upon downward movement of the operating
member 9 the blades 7 and 8§ will rotate clock-
wise which also permifs fow of air across coil 4.

The operating member 8§ is shown as being ac~
tuated by means of a bell crank member {0, the
member § being secured to the bell crank 10 by
2 pin and slot connection {{. This bell crank {0
Is binsed in the clockwise direction by means of
& spring 12, this spring serving to urge the bell
crank 10 against o lever {8 which is pivoted at
i4, The upper end of lever 18 is formed as a
gear segment 15 enpgaging a similar segment 16
formed on lever 11 which is pivoted ab 18,
lever is robated mbout its pivol by means of a
thermostatic bellows (9, this bellows being con-
nected by a capillary tube 20 to a bulb 21 located
in the return alr inlet 2 of the conditioner. The

bellows, tube and bulb are charged with a suitable .

volatile Al which causes the bellows 9 to expand
and contract upen change in rebtn afr temper-
ature. The Jever {7 Is urged ageinst the bellows
m by means of 2 spring [0, This spring may

e adjusted so that wheo the temperature in the

sp%e is ot g desived velue such as 74° I the
lever {7 will assume fhe position shown wherein
the lever 18 sand bell crank {0 are in their in-
termediate positions for causing the damper
niades T and 8 to be closed. A this time noor &

4. If the space temperature falls below the de-
sired wvalue, the bellows 18 will contract due to
the action of spring 19e (which is stronger than

spring (2} which will cause counter-clockwise ro-

tation of the bell crank {0 for lowerlng the actu-
ating member § which in turn causes rolation of
the damper blades T and § clockwise for permit-
ting air flow across coil 4. It will be apparent

that the degree of opening of bilades T and § will -

be dependent upon the departure of the space
temperature from the desired vaiue. If the space
temperature rises above the desired value the
bellows {3 will expand against the action of

-spring 12 theéreby forcing lever 17 clockwise from

This |
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minimum quantity of air will fow across the coil . 0
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the intermediate position illustrated. This will
cause counter-clockwise rotation of the lever 13
for causing upward movement of the actuating

member 8 which will rotate the damper blades T-

and 8 counter-clockwise from the closed position.
From the description thus far it will be apparent
that whenever the space temperature is at the
desired value the damper blades T and 8 will as-
sume the closed positions shown, and that upon
either rise in temperature above or fall in tem-
perature below the desired value the damper
blades will be opened in proportion to the depar-
ture in room temperature from a desired value.

During the. heating season when heating me-
dium is supplied to the coil 4, it is necessary to
prevent the dampers from being opened upon
rise in temperature above the desired value. Also
during the cooling season when coooling medium
is supplied to the cooling coil it is necessary to
prevent the dampers from opening upon fall in
room temperature below the desired value. In
order to prevent opening of the damper upon rise
in temperature during the heating season or upon
fall in temperature during the cooling season a
lever 22 is provided having a slotted arm 23

_through which the lever 13 passes, this slotted
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arm providing stops 24 and 25. The lever 22 is
actuated by means of a bellows 26 which is con-
nected by a capillary tube 27 to a control bulb 28
mounted upon the heat exchange coil 4. The
lever 22 is biased against the bellows 26 by means
of a spring 29. This lever is also arranged to
abut adjustable stop screws 38 and 31.

During the heating season, heating medium is
supplied to the coil 4 at a temperature of 100° F.
or higher. Due to the bulb 28 responding to
the temperature of coil 4, the vapor pressure of
the volatile fill will be relatively high which
causes the bellows 26 to expand for forcing the
lever 22 into engagement with the stop screw 38.
This causes the stop 25 to be brought into posi-
tion for preventing counterclockwise rotation of
the lever (3 from the intermediate position.
Upon decrease in space temperature from the
desired value the bellows {9 will contract which
will cause counter-clockwise rotation of the lever
87 about pivot £8. This will cause clockwise
rotation of lever 13 about pivot {4, the lever {3
being free to move in this direction between
stops 23 and 24. 'This cleckwise rotation of lever
18 will cause counter-clockwise rotation of the
bell erank 18 which lowers the actuating mem-
ber 9 for rotating the blades 7 and 8 in clock-
wise direction from closed position. Thus upon
fall in space temperature the dampers 7 and §
will open for permitting air to flow across the
coil 4. It will be noted that if the space tem-
perature rises above the setting of the actuating
thermostat, the lever {3 will engage the stop 2%
which prevents it from moving beyond inter-

. mediate position and therefore a rise in tempera-

ture when heating medium is supplied to the
coil cannot cause opening of the dampers 7T
and 8.

When cooling medium is supplied to the coil 4
such medium will be at or below 50° F. which
will cause the vapor pressure in bellows 26 to be
relatively low, this permitting the spring 29 to
hold lever 22 against the stop screw 3. This
position of the lever 22 will cause the stop 24
to be brought into engagement with the lever
13 when it is in its intermediate position. At this
time upon rise in space temperature from the
desired value, the bellows 19 will expand thereby
rotating the lever 1 clockwise which in turn

_bellows
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rotates lever |3 counter-clockwise. The stop 28
will now be removed which permits the lever
i3 to rotate freely in this direction thus per-
mitting air to flow across the coil 4. However,
if the space temperature falls below the setting
of the thermostat, the thermostat will attempt
to rotate the lever 13 clockwise. Such motion of
lever {3 will be prevented due to its engagement
with the stop 24. Thus a fall in temperature
below . the setting of the thermostat when the
system is acting to cool will not result in open-
ing of the dampers.

It will be noted that the changes in room tem-
perature affecting the pressure in bellows 19 are
quite small as compared to the difference in tem-
perature of the heating and cooling medium
supplied to the heat exchanger 4. In other words
the room or return air thermostat operates
through a differential of only several degrees F.
while the change-over thermostat responding to
the heat exchanger temperature is subjected to
changes in temperature of 50° F. or more. The
change in pressure in the bellows 26 between the
heating and cooling seasons is therefore very
large as compared to changes in pressure in the
{9 which renders the bellows 19 in-
capable of forcing the stops 24 or 25 away from
the proper positions. While for convenience the
invention has been described as applied to a
system in which the femperature of the heat
exchange fluid is shifted suddenly from hot to
cold, the invention will operate equally well when
applied to a system in which the temperature of
the heat exchange fluid is graduatingly varied
from hot to cold as the load changes from heating
to cooling. This is due to the fact that the ther-
mostat which adjusts the stops assumes mid posi-
tion at the same temperature as the damper
thermostat places the dampers in mid position.
For example, when the room temperature is at
74°, the dampers T and 8 are closed and when
the heating medium temperature is at 74°, the
lever 22 which carries stops 24 and 25 will be in
mid. position thus rendering both stops substan-
tially ineffective. However, at this time, no
stops are necessary as the room temperature and
heat exchanger temperature are equal which
causes the damper position to have no affect upon
room temperature. Now as the heat exchanger
temperature varies from 74°, the effect of the
damper position upon rcom temperature in-
creases, but at this same time, the force available
for holding the lever 22 against stop screw 30
or 3f increases, so that the effectiveness of the
stop increases in proportion to the necessity for
such effectiveness.

From the foregoing ‘description it will be ap-
parent that this invention provides a simple ar-
rangement for automatically controlling an air
conditioner in both summer and winter and
which will not operate reversely at any time.
While it is preferred to utilize the automatic
changeover or stop mechanism illustrated, the
invention is not limited to the automatic change-
over mechanism as the stops may be adjusted
manually if so desired. While the invention is
particularly adaptable to direct control of small
units as illustrated the invention is not limited
to the self contained type control system illus-
trated and may be incorporated into thermostats
or other year around controls which in turn con-
trol air conditioning motor devices. As many
modifications may be made without departing
from the scope of the invention it is desired to be
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limited only by the scope cof the appended
claims.

¥ ¢iaim as my invention: :

1. In an air conditioning system, In combing.
tion, conditioning means for heating and cooling
said space, a controller for controlling said con-
ditioning means, said controller having & mid
position wherein both heailng end cooling are
prevented and operative to graduatingly increase
the effect of said conditioning means upon move-
ment in either direction from said mid position, &
thermostatic ¢lement responslve to the temperg-
ture of said space for moving sald controller in &
first direction from mid postilon upon rise in
temperature and for moving said controller in the
opposite direction from mid positlon upon fall in
temperature, first movable stop means for resist-
ing movement of sald controller in said frst di-
rection from mid position, second movable stop
means for resisting movement of said coniroller
in the opposite direction from mid position, and
means for rendering one or the other of said
stop means ineffective.

2. In an air conditioning system, in combina-
tion, conditioning means for heating and cooling
said space, 2 controllér for controlling said condi-
tioning means, said controller having a mid posi-
tion wherein both heating and cocling are pre-
vented and operative to graduatingly increase the
effect of said conditioning means upon movement
in either direction from said mid position, a ther-
mostatic element responsive to the temperature
of said space for moving said controller in a first
direction from mid position wupon rise in tem-
perature and for moving said controller in the
opposite direction from mid position upon fall in
temperature, first movable stop means for resist-
ing movement of said controller in said fArst di-
rection from mid position, second movable stop
means for resisting movement of said controlier
in the opposite direction from mid position, a
single actuator for actuating both of said mov-
able stop means, said actuator having a frst po-
sition rendering said first stop means ineffective
and said second stop means effective and a sec-
ond position rendering sald frst stop means effec-
tive and said second stop mesns ineffective.

3. In an air conditioning system, In combing-

said space, s contrslier for controiling sald con-
ditioning means, sald controller having 2 mid
position wherein both hesiing and cooling are

prevented and operative to graduatingly increase
the effect of sald conditioning means Upon MOVE-
ment in either divection from said mid position.
g thermostatic element responsive to the tem-
perature of said space for moving seld controller
in a fArst direction from mid position upen rise
in temperature and for moving sald controller in
the opposite direction from mid pesition upon fall
in temperature, fivst movable stop means for re-
sisting movement of sald confroller in seid first
direction from mid position, second movable ston
means for resisting movement of ssid controlier

5 in the opposite direction from mid position, a

single actuator for actuasting both of said mov-
able stop means, sald actuator having a first po-
sition rendering said frst stop means ineffective
and sald second stop means effective and a sec-
ond position rendering sald first stop means ef-
fective and sald second stop means ineffective,
and thermostatic means responsive to a tempera-
ture varying with the demand for heating or
cooling for controlling sald actuator.

4. In an air conditioning system, in combina-

) ' &

tion, conditioning mesbs for heading and covling
suld space, a controller for controlling sald cone

ditioning means, sald controller having s mid .

position wherein both hesting and cooling are
prevented and operative to graduatingly increase
the effect of snid conditioning means upon move-
ment in either drection from said mid position,
a thermosbalic element responsive to the tem-
perature of said space for moving said controller

in a 8rst direction from mid position upon rise In 3

temperature and for moving sald controiler in
the opposite direction from mid position upon fail
in temperature, first moveble stop means for re-
sisting movement of sald counitroller in seld Orsd
direction from mid position, second movable stop
means for resisting movement of said conlrolier
in the opposite direction from mid position, a
single acbuator for sctusting both of sald move
able stop means, sald actuator having g first po-
sition rendering said first stop means ineffective
and said second stop means efiective and o seg-
ond position rendering sald fivst stop mepns effec-
tive and said second stop means ineffective, & pair
of stops associated with said actualor for deter-

mining the first and second positions of said ac- &

tuator and a pressuve motor for shifting sald
actuator between said pair of stops.

5. In an air conditioning system, in combing-
tion, heat exchange means for heating or cooling
a2 stream of air passing to a space, means for

selectively supplying healing or cooling medium

to said heat exchange means, damper means for
controlling the flow of azir over ssid heal es-
change means, said damper means having an in-
termediate position in which the air flow is re-
duced to a minimum and acting to increase the
flow of air over said heat exchange means upon
movement in either direction from said inter-
mediate position, means including & thermostatic
element responsive to the temperature in the
space for causing said damper means to assume
said intermediate position when the space tem-
perature is at a desired value, while causing said
damper means to move in one direction upon
rise in temperature and to move in the opposite
direction upon fall in itemperature, a frst stop
for preventing movement of said damper means
in one direction from said intermedinte position,
a second stop for preventing movement of sald
damper means in the opposite direction from said
intermediate position, and means for selectively
rendering one or the other of said stops ineffec-
tive.

2 stream of air passing io £ space, means for
selectively supplying heating or cooling medium-
to said heat exchange means, demper means for
controlling the flow of air over said healt ex-

change means, said demper means having an &

intermediate position in which bthe gir flow Is
reduced to & minimum and acling to increase the
flow of air over said heal exchange means upon,
movement in either direction from sald inter-
mediate position, means including & thermostatic
element responsive to the temperature in the

"space for causing said damper means to assume

said intermediate position when the space tem-
perature is at & desired value, while causing said
demper means to move in one direction upon
rise in temperature and to move in the opposite
direction upon fall in temperature, g first stop
for preventing movement of said damper means
in one direction from said intermediate position,
a second stop for preventing movement of said

6. In an air conditioning system, In combing-
tion, heat exchenge means for heating or cooling &
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damper means in the opposite direction from said
intermediate position, and thermostatic means
responsive to a temperature varying with de-
mand for heating or cooling for rendering one of
said stops ineffective upon demand for heating
and for rendering the other of said stops ineffec-
tive upon demand for cooling.

~ 7. In an air conditioning system, in combina-
tion, heat exchange means for heating or cool-
ing a stream of air passing to a space, means for
selectively supplying heating or cooling medium
to said heat exchange means, damper means
for controlling the flow of air over said heat
exchange means, said damper means having an
intermediate position in which the air flow is
reduced to a minimum and acting to increase the

flow of air over said heat exchange means upon

movement in either direction from said inter-
mediate position, means including a thermostatic
element responsive to the temperature in the
space for causing said damper means to assume
said intermediate position when the space tem-
perature is at a desired value, while causing said
damper means to move in one direction upon rise
in temperature and to move in the opposite di-
rection upon fall in temperature, a first stop for
preventing movement of said damper means in
one direction from said intermediate position,
a second stop for preventing movement of said
damper means in the opposite direction from said
intermediate position, and thermostatic means
responsive to the temperature of the medium

-supplied to said heat exchange means for ren-

dering one of said stops ineffective when heat-
ing medium is supplied to said heat exchange
means and for rendering the other of said stops
ineffective when cooling medium is supplied to
said heat exchange means.

8. In an air conditioning system, in combina-
tion, heat exchange means for heating or cooling
a stream of air passing to a space, means for
selectively supplying a stream of cooling medium
or heating medium to said heat exchange means,
a flow controller for controlling one of said
streams, said flow controiler having an inter-
mediate position wherein the effect of said heat

8,825,158

exchange means is reduced to a minimum and
acting to increase the effect of said heat ex-
change means upon movement in either direction
from said intermediate position, a thermostatic
element responsive to the temperature in said
space, a mechanical linkage between said ther-
mostatic element and said flow controller where-
by said ilow controller is positioned by said ther-
mostatic element, a first stop means for prevent-
ing movement of said flow controller by said
thermostatic  element in one direction from said
intermediate position, a second stop means for
preventing movement of said flow controller by
said thermostatic element in the opposite direc-
tion from said intermediate position, and selective
means for rendering one or the other of said stop
means ineffective.

9. In an air conditioning system, in combina-
tion, heat exchange means for heating or cooling
a stream of air passing to a space, means for
selectively supplying a stream of cooling medium
or heating medium to said heat exchange means,
a flow controller for controlling one of said
streams, an actuating member for actuating said
flow controller, said actuating member and flow
controller being arranged in a manner to cause
the effect of the heat exchange means to be
reduced to a minimum when the actuating mem-
ber is in an intermediate position while acting
to increase the effect of said heat exchange
means upon movement of said actuating mem-
ber in either direction from said intermediate
position, a thermostatic element responsive to
the temperature of said space, connecting means
for transmitting movements of said thermo-
static element to said actuating member, a first
stocp means for preventing movement of said
actuating member by said thermostatic element
in one direction from said intermediate position,

a second stop means for preventing movement of

said actuating member by the thermostatic ele-
ment in the opposite direction from said inter-
mediate position, and selective means for ren-
dering one or the other of said stop means in-
effective.

ALWIN B, NEWTON.
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