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AIR FURNACES

John 8. Baker, Chicago, Ill, assignor to Cook
Electric Company, Chlcuo, IIL, a oorporation

of Illinois

Application July 16, 1934, Serial No._735,457'

~ 68 Claims.

This ap;(mcatlon is a continuation in part of
my abandoned appncat!on 645,555 filed Dec. 3,
1932,

This invention relates to control apparatus

5 Pprincipally for use with a warm air furnace.
More particularly, this invention relates to
control apparatus adapted for use with warm air
furnaces wherein forced drafts are utilized to
support combustion and to bring heated air from
10’ the furnace into the room, the apparatus being
preferably under the control of a thermostat
in the room. It will be understood, however,
that the invention is not limited to warm air
furnaces utilizing forced drafts to support com-
153 bustion and to supply heated air to the room,
but may be used in ordinary heating systems em-
ploying equivalent instrumentalities of control
for maintaining a relatively uniform room tem-
perature.

In heating systems employlng warm air fur-
naces, as heretofore provided, it has been cus-
tomary to maintain the control of the furnace
under the room thermostat and intermittently
increase the rate of combustion as the room
25 temperature drops and the thermostat calls for

heat. It has been found, however, that inter-
mittent operation of the heating system results
in air stratification, with a temperature of 70°
Fahr. (for e:iample) in the region of the thermo-
30 stat, which will satisfy the thermostat, and a
lower temperature of several
rectly above the-floor. This cdndition is known
as a “cold 70,” is very undesirable and may be
overcome chiefly-by the use of & forced circula-
33 tion. On the other hand, in view of poor condi-
tions of chimneys and the uncerfzainties and va-
riations of them, natural drafts have been found
at times to be insufficient to secure proper com-
bustion, particularly when outside conditions
40 might tend to check a natural d];aft although
the room thermostat might be calling for heat

- and the outside temperature low enocugh to re-

quire a8 prompt response by the furnace to in-

. crease the combustion in order to prevent serious
45 chilling of the room, Forced drafts for increas-

ing combustion have been employed, however,
but difficulty has been experienced in securing a
heating system ‘satisfactorily-
sg forced circulation for-bringing the heated air
into the room to prevent stratification of the air
and a “cold 70,” and maintain a proper warm
air circulation during the heating of the room,
with a forced draft for increasing the rate of
883 combustion of the furnace sufMiclently to prevent

20

degrees at or di- .

combining a .

(CL. 236—9)

chilling of the room when the thermostat calls
for heat.

An object of the invention, therefore, resides
in an improved control apparatus adapted par-

ticularly for warm air heating systems in which

& blower or the like may operate to furnish a
-forced draft, both to the furnace and warm air
duct leading to the room or rooms to be heated,
or to the warm air duct alone, either at high
or low speeds, depending upon the temperature
of the furnace bonnet at the time the room
thermostat calls for heat.

A further oblect of the invention resides in
providing improved control apparatus of this
type capable of regulating the speed of opera-
tion of the blower, or other means furnishing
the forced draft, whereby to obtain the proper
forced diaft and operation of the furnace and
to maintain a relatively uniform room tempera-
ture at all times.

A further object of the invention resides in
providing an electrical system wherein thermo-
static means responsive to furnace temperature
may control the operation of the blower or draft
producing means, either to increase the rate of
combustion or to increase the rate of delivery of
heated air into the room.

A further object of the invention resides in
providing an improved forced draft control of
the type above described adapted for summer or
winter use wherein the temperature of the room
may be lowered and the air more effectively
cooled in the summer months by keeping the air
in constant circulation.

A still further object of the invention resides
in control apparatus for warm air heating sys-

tems which includes humidity control means

adapted to operate at such times as to supply

' proper amounts of moisture to the warm air and

maintain the humidity of the room to be heated
at a predetermined value; there being means to
operate the humidity control means according
to humidity conditions and tempsrature require-
ments of the room. -

- A still further object of the invention resides
in control apparatus for warm air heating sys-
tems in which humidity control means may be
employed to accomplish the results above men-
tioned, yet capable of use with a summer control
arranged effectively to cool the room by keeping
the air in circulation and to wash the air, if
so desired, to maintain a relatively lower tem-
perature, or a relatively uniform cool tempera-
ture.

Other objects and advantages of the invention
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will be apparent from the following detailed
description taken in connection with the accom-
panying drawings, in which:

Figure 1 is & view parily diagrammatic and
partly structural of a two-wire circuit and ap-
paratus embodying the invention;

Fig. 2 is a similar view illustrating a three-
wire circuit permitting the use of & winter and
summer control;

Fig. 3 is a detailed view of one form of humid-
ity control particularly adapted for summer use;

Fig. 4 is a detailed view illustrating an oil or
gas fired furnace connected in a system embody-
ing the present invention;

Fig. 5 is a wiring diagram of a further em-
bodiment of the invention;

Fig. 6 is a wiring diagram illustrating an oil or
gas-fired furnace connected in this further em-
bodiment of the invention;

Fig. 7 is a wiring diagram illustrating a still
further embodiment of the invention; and

Fig. 8 is a wiring diagram illustrating an oil
or gas-fired furnace used in the system shown
in Fig. 7.

It may be mentioned at the outset that I con-
template employing & single blower so asso-
ciated with control apparatus as to maintain
a constant circulation of air at low speed through
the warm. air duct of the furnace and to the
rooms until the room thermostat calls for heat.
When the room thermostat calls for heat, the
control apparatus acts to divert a portion of the
blower discharge into the fire box of the furnace
to act as a forced draft and to allow the remain-
ing air from the blower to continue circulating
through the duct and into the room, which tends,
of course, to lower the normal circulation and
produce a sensible feeling of a rising tempera-

ture. When the forced draft increases the com-:*

bustion and raises the furnace temperature, the
control apparatus acts to increase the speed of
the blower to increase the velocity of its dis-
charge as well as to discontinue the forced draft
to the furnace. All the air circulated by the
blower at high speed will pass through the warm
air duct into the room until the room thermo-
stat has been satisfied and -its circuit opened.
By arranging the control apparatus to kKeep the

" blower continuously operating, there will be a

50

55

60

85

70

5

constant fow of air through the bonnet of the
furnace, which will prevent any overheating and

serious damage of the furnace, or which, in sum- -

mer, will maintain the room at a comfortably
cool temperature.
There is preferably included in the control ap-

paratus a reiay operating under the control of-

a furnace thermostat for determining the speed
of operation of the blower. The control appa-
ratus may further include a humidostat adapted
to operate preferably when the blower is op-
erating at high speed to contrel the humidity
of the air supplied to the blower and o the room

through -the furnace alr duct according to the

humidity requirements of the air aiready in the
room. . In the event it is desirable to utilize the
heating system as s ventilating and cooling sys-
tem during the summer months, & summer and
winter control may be incorporaied and the roocm
thermostat empioyed to controi the apparatus
according to room temperature. The relay may

_be operated by the rcom thermostat when 2

predetermined high room temperature is reached
to run the blower at high and low speed and to
place a humidity control {n operating condition
not only to control the humidity of the air sup-
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plied to the room but also to cool the air by
washing it if so desired.

Referring to Fig. 1, it will be understood that
the furnace may be of any type other than that
of the warm air type, and there may be used
coal or other solid fuel, or liquid fuel, such as
oil or gas, suitable arrangements being made
in connection with the control apparatus to al-
low for such well known variations in- the heat-
ing art.

Furnace | includes a fire box 2, a warm air
duct &, forming a bonnet for the furnace, and
one or more warm air ducts 3 leading to the
room or rooms to be heated. A blower 5 is illus-
trated as communicating with warm air duct 4
by a passage 6 and with the fire box 2 by a
passage 1.

An electrically operated damper controller 8
is arranged to actuate a damper 9 adapted to
swing to open and closed positions at or adja-
cent to the outlet of blower §.

Deamper 8 may be pivotally mounted to close
passage 7 leading to fire box 2 of furnace | when
swung to closed position and to open passage 1
when swung to its open position, as shown in
dotted lines in Fig. 1. It will be understood that
the exact location or movement of damper 9
to accomplish the results herein disclosed need
not be limited as shown in the drawing, because
it will be obvious to.those skilled in the art that
various other damper constructions may be pro-
vided without departing from the essence of the
present invention.

" Electrically operated controiler 8 may include

.any suitable motor, but as shown, may be a va-

por motor having a heating element {0 and a
coil 11 arranged in a circuit including wires 12
and 13. It is not believed necessary to describe
in detail the construction of the vapor motor
because any suitable type of motor may be used.
It is only essential to employ & prime mover ca-
pable of operating damper 9 to open passage 1
when it is desired to provide a forced drait to
the fire box to increase the rate of combustion
and to close this passage when the heat of the
furnace rises above a predetermined tmpera-
ture.

The motor circuit, including wires 12 and 13,
may include a secondary coil {4 of a transformer
15 having its primary coil 16 connected across
the line wires T and (8. The circuit of room
thermostat 206 includes a wire 2i .connecting to
secondary coil i4 of transformer (5 and a wire
22 connecting to an intermediate contact 23 of
a furnace thermostat 24. Furnace thermostat
28 may be, if so desired, of a type including g
cold contact 25 and a hot contact 23. Cold con-
tact may conhect to motor circuit wire {2 by a
wire 27. Hot contact 26 may include in its con-
nections a confrol element, such as a relay 28
connected in the line by a wire 29 and to this
hot contact 26 by a wire 38. “Furnace thermo-
stat may be known as a limit switch adapted to
close the motor circuit of the electrically op-
erated damper controller 8§ when room thermo-
stat 20 calls for heat and the furnace is at a
predetermined low temperature. This limit
switch may also act to energize relay 28 while
room thermostat 20 is still calling for heat, al-
though the heat of the furnace has been in-
creased to a predetermined temperature.

As previously stated, it is desirable to operate
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blower § at low and high speeds, the low speed

effecting & circulation of air which is just suffi-
cient to keep the air in the room in circulation
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to pievent air stratiﬂcatlon, and, ivhen the ther-

mostat calls for heat and the furnace is cold, to
supply a forced draft sufficient to increase the

' furnace temperature, and also to allow a portion
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of this circulation to continue to the room, the
decreased  air flowing to the room as the result
of a portion being used as a forced draft, causing
a sensible feeling of a rising temperature at a
time when the room is cold and awaiting heat
from the furnace, The low speed circult in-
cludes a wire 34, armature 33, wire 32, blower §
and return wire 35. The high speed circuit in-
cludes wire 34, armature 33, wire 38, blower § and
return wire 38.
" It is possible to include a humidifying control
for controlling the humidity of the air taken
in by the blower at its inlet in accordance with
the humidity conditions of the air in the room.
It is desirable, however, to operate the humidi=
fying control preferably when -the blower is
operating at high speed and supplying its air
discharge to the warm air conduit & of the fur-
nace and to the room. This humidifying control
may include a transformer 38 connected across
the high speed circuit of blower §. Transformer
38 includes a primary coil 3% and & secondary
coil 49, primary coil 39 being connected by the
wires 41 and 42 with the wires 3¢ and 3§, re-
spectively, lof the high speed blower circuit.
Secondary Foll 48 may include a humidostat 43
and a humidifying device 44. :

The three-wire circuit shown in Fig. 2 in-

-cludes a summer and winter control also per-
mitting the, use of the heating system as an ailr_

ventilating and cooling system during the sum-
mer months. ’

It will be noted that a winter switch 485 is
inserted in the wire 22 leading from room thermo-
stat 20 to the middle contact 23 of furnace ther-
mostat 24. In the summer months, switch 45 is
opened, while 3 summer switch 46 in a wire 41

- leading from a hot contact 48 of room thermostat

45

28 to wire 30 is closed. It will be observed, there-
fore, that a heating system embodying my inven-

tion may be converted in & simple fashion to a -

ventilating and cooling system in the summer
months by the mere provision of a room thermo-
stat having hot and cold contacts and a summer
and winter switch including the connection 41
leading to wire 38 controlling relay 28. A hot
room temperature will cause room thermostat
28 to close the circuit at hot contact 48 and en-
ergize relay 28 to close the high speed blower cir-
cuit. Blower § will operate at high speed to sup-
ply the required air to maintaln a comfortable
ventilation in the room.

On the other hand, the humidifying apparatus

" disclosed in Fig. 1 may be converted into a cooling
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apparatus as shown in Pig. 3 by providing the
humidifying device 44 in the form of & sprayer
or air washer $0 arranged in a suitable tank §{
having any suitable alr inlet and & duct §9 lead-
ing from the intake of blower §. If it is not de-
sirable to wash the air as shown in Fig. 3, the
humidifying device 44 may act to merely provide
sufficient humidity to the air supplied to the in-
take of the blower gccording to the humidity cor-
ditions of the air in the room. It is desirable to

“include a snap switch §7 in the low speed circuit
of the blower so as to permit cutting out of the

low speed circuit of the blower during the summer
months, however, it will be apparent that fail-
ure to open switch §7 during the summer months
will permit the blower to operate continuously at
1ow. speed, thereby supplying a cuntinuous circu-

' v 3
lation of the cooling medium to the room during
the summer period, except when the tempera-
ture of the room rises to close the hot contact of
the room thermostat and operate the blower at
high speed to effect a more rapid cooling action.

Inasmuch as the control apparatus is entirely
automatic and may operate, therefore, as afore-
said, throughout the year without requiring at-
tention other than to operate the winter and
summer switches 45 and 48, it may be desirable
to provide a snap switch 88 in the line circuit
above transformer 5 in order o disable the au-
tomatic operation &t any time.

The operation of the control apparatus ahove
described will now be given: Assume that the
winter switeh 48 is closed and the summer switch
46 is open and the temperature of the room has
dropped sufficiently to close the cold side of room
thermostat 20. If the furnace is cold, the motor
circuit of the electrically operated damper con-
troller 8 is closed at the furnace thermostat 24.
The electrically. operated damper controller 8
swings the damper 8 to open position. It will be
understood, however, that during this period the
blower § is operating at low speed, relay 28 has
not been energizeq and armature 33 is in a posi-
tion bridging the contact of wire 32 of the low
speed blower circuit. After damper 8 i3 swung
to open position, a portion of the blower discharge
is fed through passage 7 to the fire box to act as

-a forced draft and to increase the rate of com-

bustion. The remaining portion of the blower
discharge passing to duct 4 and the room through
duct 3 is less than is normally fed to the room
at low speed of the blower, with the effect that
there Is a sensible feeling of a rising room tem-
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perature at a time when the room is cold and’

- about to receive heat from the furnace.

i~ When the heat of the furnace reaches a prede-~
termined temperature, furnace thermostat 24
closes the circuit across its hot contact and op-
erates the control element 28, such as the relay,
to swing armature 33 from its contact with wire
32 to the contact of the high speed blower wire
a8,
speed to increase the blower discharge, and con-
sequently, the circulation of air to the room.
When movable contact 28 of furnace thermostat
24 swings from cold contact 25 to hot contact
26, to energize relay 28, the motor circuit of
damper controller 8 will open. The cooling ef-
fects of the air discharge of bolwer § will tend
to accelerate the return movement of the elec-
trically operated damper controller 8 if the prime
mover of this controller is a heat motor with its

- heating unit {8 arranged in the path of the air

flow from the blower, as shown in Fig. 1. The
forced draft to the furnace is discontinued, there-
fore, when the blower operates at high speed.
By increasing the blower discharge upon & prede-
termined rise of temperature, rapid and satisfac-

Thereupon blower 8§ will operate at high.
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tory heating of the room is assured without the .

danger of this increased air circulation being sent
to the room cold. Also, increasing the air circu-

lation when the furnace is hot prevents any tend- |

ency of the furnace to overheat.

If the room thermostat 20 is still calling for
heat and the furnace temperature has been low-
ered by the increased circulation of air from
blower B, furnace thermostat 24 causes its mov-
able contact 23 again to engage cold contact 23
and operate the damper controller 8 so as to swing
damper 9 to:open position. At the same time the
circuit is broken, of course, at the hot contact 26
of the furnace thermostzt 34, with the result that

19 .
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armature 33 drops back to its low speed -position
connecting wires 32 and 234. Blower § imme-

" diately operates at low speed and supplies air, a
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portion of which is again utilized as a forced
draft for the fire to increase ibs rate of combus-

tion. When furnace temperature is again raised,

the movable contact 23 will bridge hot contact 26
of furnace thermostat 24. The damper 8 is again
closed and the blower is operated at high speed
to increase the circulation of sir at its discharge
outlet. This increased circulation of air again
enters the warm air conduit 4 to be heated and
fed to the room or rooms through warm air duct
or ducts 3. This cycle of operation is repeated
until the room thermostat 20 is satisfled.

It will be noted that the humidifying apparatus
operates to increase the humidity of the air sup-
plied to the intake of blower §, preferably when
this blower is operating at high speed and sup-
plying its discharge to the room.

If it is desirable to utilize the heating system
herein disclosed as a ventilating and cooling sys-
tem during the summer months, the winter
switch 45 is opened and the summer switch 46 is
closed. Control element or relay 28 is placed un-
der the direct control of room thermostat 20, in-

stead of furnace thermostat 24, and is actuated .

when room thermostat closes the circuit at hot
contact 48 upon a predetermined rise of room
temperature. Blower 8 will then operate at high
speed to supply sufficient circulation of air-to pro-
vide adequate ventilation to the room. If it is de-
sirable to wash the air for the purpose of cooling
it, the humidifying device 44 may be a sprayer
50, as shown in Fig. 3, arranged to wash the air
entering tank 51 and the pipe 59 leading to the
intake of blower 5. Swiich §7 may be opened
during the summer months to prevent the blower
from operating at low speed when the room ther-
mostat is not closed at its hot contact 48, and
switch 58 may be opened at any time to cut out
the operation of the humidity control circuit.

As before stated, furnace { may be of any suit-
able type and fired by coai, or other solid fuel,
or liquid fuel, such as oil or gas. In Fig. 4, I
have illustrated diagrammatically an electrically
operated control 60’, such as an oil valve or gas

valve, connected in parallel across the wires (2.

and 13 of the motor circuit of the damper con-
troller 8, which will operate to supply fuel, in
varying amounts as may be necessary to control
the rate of combustion, when thermostat 28 calls
for heat and damper controlier § operates to
allow a portion of the air circulation to enter the
fire box as a forced draft. Control 88’ is merely
illustrative of one way in which the present ap-
paratus may be adapted to different furnaces or
heating systems.

It is not essential to control the rate of com-
bustion where it is desirable to use the high and
low speed blower to control circulation of hot air
only from the furnace {, or the heat-conducting
medium, such as hot water, steam or the like, in
case of furnaces other than the warm air type.
Accordingly, in Fig. 5 there is illustrated the heat-
ing system omitting the apparatus and connec-
tions providing a forced draft through passage
1 to fire-box 2.

60 will include wire 8, contacts 62 and 63 of a
furnace switch 64, coil 68 of a draft controlier
€6, wire 67, a secondary coil 88 of a transformer
69, a wire 13, a connectionn 74 through damper
controller 66, and a wire 75.

Two relay circuits are preferably connected
across the opposite sides of the circuit of the

The circuit of room thermostat

9,280,446

room thermostat 60. The first relay circuit in-
cludes a wire 16, the coil 17 of & relay 7§, and g
wire 79. The second relay ecircuit includes a
wire 80, the contacts 8{ and 82 of & furnace
switch 83, the winding 84 of a relay 85, and a
wire 88. :

The high speed circuit of blower 5 may inciude
a wire 87, blower 5, a wire 88, a contact 8%, an
armature 99 of relay 78, a wire ¢1, s contact 92,
an armature 93 of relay 85, and s wire 24,

Draft controller §6 is so arranged that, when
its actuating coil 65 is energized, it opens the
draft and closes the check, and, wher deener-
gized, it closes the draft and opens the check,

Furnace switch 68 is preferably disposed in
the room thermostatic circuit between the
damper controller 65 and the room thermostat
66. The movable contact 63 of this furhace
switch 64 is adapted to disengage contact 62 and
open the room thermostatic circuit when the
temperature of the furnace rises above or ex-
ceeds a predetermined degree. Accordingly, fur-
nace switch 64 prevents overheating of the fur-
nace by opening the circuit to deenergize actu-
ating ccll 65 of the damper controller 86, al-
though room thermostat 60 may continue to call
for heat. However, if the temperature of the
Turnace does not exceed a predetermined degree,

‘the circuit of the room thermostat will remain

closed to accelerate combustion at the furnace
as long as the room thermostat 60 calls for heat,

The relay circuit, including relay 18, is ener-
gized when the current flows through the cir-
cuit of ‘the room thermostat, Relay 18 actuates
armature 90 to close the high speed circuit of
blower 5 at contact 89. However, current will
not flow through the high speed circuit of blower
5 if the temperature of the furnace drops below
a predetermined degree. This is accomplished
by an auxiliary circuit embodying relay 8%. The
furnace switch 83 is arranged to open this suxil-
iary circuit in the event the temperature of the
furnace falls below a predetermined degree, say,
for example, below 100° Fahr. Consequently, it

will be impossible for blower 5 to deliver air at -

2 temperature not high enough to raise the tem-
perature in the room. It is found that where
the temperature of the furnace is too low, oper-
ation of the blower will deliver cold air into the
room.

If the furnace is above this predetermined low
point, contact 82 of furnace switch 88 will en-
gage contact Bf to energize the relay &5, and
cause this relay to attract armature 23 into cir-
cuit closing position against contact 4. Current
will then flow from one side of the line, wire 94,
armature 83, contact 82, wire. 94, armature 96 of
relay 78, contact 89, wire 88, blower g, and
through wire 87 to the other side of the line.

It will be observed thst this arrangement of
the apparatus will effect high speed c¢peration of
blower § whenever room thermostat 66 calls for
heat and the furnace is below & predetermined
high temperature, say, for example, 165° Fahr.,
but above a predetermined low temperature, say
100° Fahr. If the room thermostat 80 is setisfied
and there is no demand for heat in the room, or
if the furnasce temperature is above said pre-
determined high degree of 165° ¥ahr.,, such as
might cause overheating of the furnace, the ac-
tuating coil 68 of damper controller § will be de-
energized and the combustion checked by the
draft opening and the check closing. Moreover,
if the room thermostat 60 opens, relay 78 will be

3

10

15

20

40

G0

70

75




20

to
[

30

49

59

<t

(t4)

£

2,330,446

deenergized o that armature 98 will drop back
to engage contact 88 of the low speed circult of
blower 8, which low speed circuit includes this
contact 95 wire 96, blower § and wire 87.

Low speed operation of the blower will then
occur If the temperature of the furnace is high
enough to prevent the air being delivered by
blower § from entering the room at a tempera-
ture chilling the room, say above the aforesaid
low degree of 100° Fahr. Furnace switch 83 will
be closed and the relay 85 will be energized.
Energization of relay 83 attracts armature 93
into circuit closing position against contact $2.
It will be observed, therefore, that the furnace
control hereindisclosed functions practically at
all times to keep the blower § in operation, either
at high or at low speeds, in order to provide a
continuous movement of heated air into the room,

In case the furnace is not fired by coal or other
solid fuel but by liquid fuel, such as oil or gas,
the damper controller 66 may be omitted and the
relay 100 inserted in the circult of room thermo-
stat 60, such as I have {llustrated diagrammati~

cally in Fig. 6. Coil 101 of relay 188 is connected

between wire §1 and §7. A combustion support-
ing device 102 employed In oil or gas fired fur-
naces, or which may be the oil or gas burner
itself, is connected across the line by wires 103
and {84. If so desired, the burner 182 may be
of the high and low flame type, having high and
low flame circuits controlled by relay 100. The
high flame circuit may include wire 108, contact
198, armature 107 of relay {08, wire (08, and de-
vice 102, The low flame circuit may include wire
109, contact 110, armature 107 of relay 100, wire
108, and device 102,

In the event the room thermostat ll calls for
heat and the furnace temperature has not ex-
ceeded a predetermined degree causing overheat-
ing of the furnace, current flowing through the
circuit of the room thermostat will energize relay
100 and attract its armature into engagement
with contact {08 of the high flame circuit of
burner {02. The rate of combustion will be ac-
celerated until the furnace temperature reaches
a high point that will effect the opening of fur-
nace switch 84, or, as the result of the increased
combustion, permit the blower operating at high
speed to deliver sufficlent warm air to the room
to ralse the temperature and open room thermo-
stat §0.
obtain, the circuit of the room thermostat 6§ is
opened and armature 187 is allowed to drop into
engagement with contact 118 of the low flame
circuit of heater 102. The low flame of heater
102 will continue until there is a further demand
for heat at the room thermostat 88.

Pig. 7 illustrates a hesting system whether of
the warm air type or otherwise. similar to the

heating systems shown in PFigs. 5 and 6, except
that the circuit of relay.18 is connected across
the circuit of the room thermostat $8 in advance

of the actuating coil §§ of damper controller §§.
This arrangement provides for more frequent op-
erations of the high speed of blower § without
necessitating  acceleration of combustion each
time the blower is thus operated. A furnace
switch 112 adapted to cloce when the tempera-
ture of the furnace exceeds a predetermined de-
gree, say, exceeds 150°. Fahr., is inserted in wire
16. Wires 16 and 19 of the circuit of relay 18

are connected across the circuit of room thermo- - .
_ stat 88 in advance of the terminals of draft con-
troller 68, so that the high speed circuit of blower

When either of these two conditions .

5
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§ will be energized to operate blower § at high

speed whenever the furnace tempera.ture is above
say 150° Fahr. I find that this arrangement af-
fords a very efficient heating. action of furnace
{ because more heat may be faken from the fur-
nace with less acceleration of combustion,

The temperatures mentioned of thermostats 64,

" 83 and 112 are merely illustrative of satisfactorily

operating ranges and may be varied without de-
viating from the principles or operation herein-
disclosed,

Fig. 8 represents substantially the same heat-
ing system shown in PFig. T except that a liquid
fuel burner is shown in lieu of a solid fuel burner.

" As in Fig. 6, a relay 100 is substituted in the cir-

cuit of room thermostat 60 in lieu of the actuat-
ing coil 65 of draft controller §6. However, in
this arrangement, device 102 is not provided with
a high and low flame circuit. Armature 107 of
relay 100 is adapted.to move into circuit engag-
ing position against contact 118§ when this relay
100 is energized. The circuit is completed across
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armature 107, contact 118, wire 116, heater 102 .

and wire 111. It will be understood, of course,
that high and low flame circuits of device 102
shown in Fig. 6 may be provided in this instance,
if found desirable, or that device 182 may be a
combustion supporting device, such as a motor-
driven blower or fan.

From the foregoing description it will be un-
derstood that different parts of the system shown
may be rearranged to meet existing conditions
and demands for any particular installation with-
cut departing from the scope of the invention.

I broadly disclose employing a. high and low

‘speed motor that may be placed substantially into

continuous operation either at high or at low
speed so as to provide a continuous circulation
of air from the furnace into the room, the amount
of air being delivered depending upon the heat-
ing requirements of the demand for heat by room
thermostat 60. I further broadly disclose con-
trolling the substantially continuous operation of
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the blower 8 in accordance with the temperature -

of the furnace i, this blower being arranged to
operate substantially continuously between pre-
determined high and low furnace temperatures,
whereby the blower will operate continuously at
low speed when the temperature of the furnace
is above said low degree but at high speed when
the room thermostat calls for heat and closes its
circuit to energize the combustion supporting
means §8 or 102,

50

Without further elaboration, the foregoing will -

so fully explain the gist of my invention, that
others may, by applying current knowledge, read-
ily adopt the same for use under varying condi-
tions of service, without eliminating certain fea-
tures which may properly be said to constitute
the essential items of novelty involved, which

items are intended to be deflned and secured to

me by the following claims.

I claim:

1. In a heating system, a furnace including a
warm air duct, means for. producing & forced

55
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draft for said warm air duct, thermostatic ap- -

paratus in the room to be heated, thermostatic
apparatus at sald furnace, and means controlled
by said thermostatic apparatus for directing the
forced draft to said warm alr duct or diverting

70

a portion of the forced draft to the furnace to -

increase the rate of combustion,

2. In a heating system, a furnace including a
warm air duct, a device for supplying air to said
warm air duct and to said furnace to increase

75
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the rate of combustion, electrically operated
means for controlling the flow of the air supply
to said warm air duct and to said furnace,
thermostatic apparatus responsive to the hesdt
produced by said furnace, thermostatic appara-
tus in the room to be heated and connections be-
tween said electrically operated means and said
thermostatic apparatus by means of which said
electrically operated means may conduct the air
supply to said warm air duct or may divert a
portion of the air supply to said furnace.

3. In a heating system, a furnace inciuding
a warm air duct, g device for supplying air to said
warm air duct and to said furnace to increase

the rate of combustion, an electrical circuit in- -

cluding a room thermostat and g furnace thermo-
stat, and an electrically operated damper con-
troller in said circuit for controlling the direc-
tion of flow of said air supply:

4. In a heating system, a furnace including a
warm air duct, a device for supplying air to said
warm air duct and to sald furnace to increase

its rate of combustion, a room thermostat re-

sponsive to heat produced by said furnace, a
furnace thermostat responsive to the heat of

said furnace, an electrically operated controller, .

and connections between said thermostats and
said controller for controlling the direction of

flow .of the air supply.

5. In a heating system, a furnace including a

warm air duct, a motor, a variable speed blower

driven by said motor, said blower. being connect-
ed to said warm air duct and to the fire box of
said furnace, electrically operated means for
controlling the flow of air circulated by said
blower, an electrical circuit in which said means
is disposed, and thermostatic apparatus in said
electrical circuit by means of which said blower
operates at different speeds and said electrically
operated means operates to connect said blower
either with said warm air duct and with the fire
box of said furnace, or with said warm air duct
alone.

6. In a heating system, a furnace-including a
warm air duct, a. motor, a variable speed blower
driven by said motor producing a forced draft
for said warm air duct and the fire box of said
furnace, an electrical circuit, thermostatic ap-
paratus controlling said ecircuit, control means
in said circuit operated by said thermostatic ap-

.paratus for varying the speed of said blower, and

means in said circuit for controlling the feed of
the forced draft whereby to direct said forced
draft to said warm air duct or to divert at times

a portion of said forced draft to said fire box,

the feed of the forced draft to said fire box being
at a reduced speed of said blower, the feed of
the forced draft to said warm air duct being at
a higher speed of said blower upon a predeter-
mined rise of furnace temperature.

7. In a heating system, a furnace including a

© warm air duct, a motor, a high and low speed
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blower driven by said motor producing a forced
draft for said warm air duct and for the fire box
of said furnace, an elecirical circuit, thermo-
static apparatus controlling said circuit, means
in said circuit for controlling the speed of said
blower, and means in said circuit for closing the
draft to said fire box when said blower operates
at high speed and for opening the draft to said
fire box when said blower operates at low speed.

8. In a heating system, a furnace including a
warm air duct, a motor, a high and low speed
blower driven by said motor producing a forced
draft for said warm air duct and for the fire

2,230,446

box of said furnace, an electrical circuit, ther-
mostatic apparatus responsive to room and fur-

nace temperatures controlling said circuit, con-

trol means in said circuit to operate said blower
at high speed when the furnace temperature ex-
ceeds a predetermined degree, and means in said
circuit for closing the draft to said fire box when
said blower operates at high speed.

9. In g heating system, a furnace including a

warm air duct, a motor, a high and low speed

blower driven by said motor producing a draft
for said warm air duct and a draft for the fire
box of said furnace, an electric circuit in which

said blower is connected, a room thermostat in

said circuit, a furnace thermostat in said circuit,
control means in said circuit to operate said
blower at high and low speeds, and means in
sald circuit for controlling the draft to said warm
air duct and to said furnace fire box according
to the condition of said thermostat and the speed
of said blower.

10. In a heating system, a furnace including
a warm 2air duct, a high and low speed blower
producing a draft for said warm air duct and a

draft for the fire box of said furnace, an electric’

circuit in which said blower is connected, control
means in said circuit to operate said blower at
high and low speeds, electrically operated means
for opening and closing the draft to said furnace
fire box, a thermostat in said circuit influenced
by the furnace temperature, and a second ther-
mostat for closing said circuit upon a predeter-
mined drop of room temperature whereby, if the
furnace is at a predetermined low tembpersature,
said control means will operate said blower at
low speed and said draft operating means will
open the draft to said furnace fire box, and, if
the furnace is at a predetermined high tempera-
ture, said control means will operate said blower
at high speed and said damper operating means
will close the draft to said furnace fire box.

11. In a heating system, a furnace including
g warm air duct, a blower producing a warm air
circulation for said duct and a forced draft for
the fire box of said furnace, a control device for
varying the speed of said blower, a thermostat
responsive to furnace temperature for operating
said control device whereby the speed of said
blower will be increased by an increased tem-
perature or hot condition of said furnace and will
be lowered by a decreased temperature or cold
condition of said furnace, means also operating
according to the condition of said furnace ther-
mostat for directing the blower discharge either
solely to said warm air duct or partly to said
furnace fire box and partly to said warm air duct,
and a thermostat responsive to room tempera-
ture for controlling said furnace thermostat.

12. In a heating system, a furnace including
a warm air duct, a blower producing a warm air
circulation for said duct and a forced draft for
the fire box of said furnace, a control device for
varying the speed of said blower, a thermostat
responsive to furnace temperature for operating
said control device whereby the speed of said
blower will be increased by an increased tem-
perature or hot condition of said furnace and
will be lowered by a decreased temperature or
cold condition of said furnace, means also op-
erating according to the condition of said fur-
nace thermostat for directing the blower dis-
charge either solely to said warm air duct or
partly to said furnace fire box and partly to said
warm air duct, a thermostat responsive to room
temperature for controlling said furnace ther-
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mostat, and means controlled by the humidity
of the air in the room for controlling the humid-
ity of the air delivered by said blower to said
warm air duct according to the temperature con-

ditions of said furnace. :

13. In a heating system, a furnace including a
warm air duct, a blower producing a warm air
circulation for said duct and a forced draft for

‘the fire box of said furnace, a control device for

varying the speed of said blower, a thermostat
responsive to furnace temperature for operating
said control device whereby the speed of said
blower will be increased by an increased tem-
perature or hot condition of said furnace and will
be lowered by a decreased.temperature or cold
condition of said furnace, means also operating
according to the condition of said furnace ther-
mostat for directing the blower*discharge either
solely to said warm air duct or partly to sald
furnace fire box and partly to said warm air duct,
a thermostat responsive to room temperature
for controlling said furnace thermostat, and
means operable upon an increased furnace tem-
perature and the discontinuation of the draft to
sald furnace fire box for controlling the humidity
of the air supplied by said blower to said warm
air duct. ] ’ : '

14, In 4 heating system, a furnace including a
warm air duct, means for producing a warm air
circulation for sald duct and a forced draft for

the fire box of said furnace, a control device for..

varying the rate of discharge of said air circulat-
ing means, a furnace thermostat influenced by a
cold and a warm condition of sald furnace, said
furnace thermostat operating said control de-

vice whereby the rate of discharge of said air .

circulating means will be increased by a hot
furnace condition to be supplied solely to said

warm ‘air duct and will be lowered by a cold

furnace condition to be supplied as a forced draft
to said furnace fire box, and means controlling
the direction of flow of the air discharged by said
air”circulating means according to said hot or

- cold condition of said furnace. .
15. In a heating system, a furnace including a .

warm air duct, means for producing a warm air
circulation for sald duct and a forced draft for

.the fire box of said furnace, a control device for

" varying the rate of discharge of said air circulat-
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ing means, a furnace thermostat influenced by a
cold and a warm condition of said furnace, said
furnace thermostat operating said control device
whereby the rate of discharge of said air cir-
culating means will be increased by s hot fur-

nace condition to be supplied solely to said warm

air duct and will be lowered by & cold furnace
condition to be supplied as a forced draft to said
furnace fire box, means controlling the direction

of flow of the air discharged by said air circulat-
Ing means according to-said hot or cold condi-

tion of said furnace, and means acting inde-
pendently of sald furnace thermostat for setting
said control device in a position causing said air

- circulating means to operate at said increased

rate temporarily and provide a continuous in-
creased -air supply to said duct. L '

16. In a heating system, a furnace including a
warm air duct, electrically operated means for
producing a warm air circulation for said duct
and a forced draft for the fire'box of said fur-
nace, a thermostat responsive to room tempera-

ture for controlling the circuit of said air cir-

culating means, an electrically operated control-
ler in circuit with said room thermostat for con-
trolling the flow of air produced by said air cir-

7

culating means whereby to supply the air to said
duct and to said furnace fire box, a relay i cir-
cuit with said air circulating means, a thermostat

responsive to warm and cold conditions of said

furnace and controlling said relay to control the

- rate of discharge of said air circulating means,

and means operable at said room thermostat and
in the circuit of said relay to effect a temporarily
increased rate of discharge of said air circulating
means independently of the operation of  said
furnace thermostat.

5
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17. In a heating system, a furnace including a

warm air duct, electrically operated means for
producing a warm air circulation for said.duct
and a forced draft for the fire box of said fur-
nace, a thermostat responsive to room tempera-
ture for controlling the circuit of said air cir-

15

culating means, an electrically operated eontrol- .

ler in circuit with said room thermostat for con-
trolling the flow of air produced by said air cir-
culating means whereby to supply the air to said
duct and to said furnace fire box, a relay in cir-
cuit with said air circulating means, a thermo-
stat responsive to warm and cold conditions of
said furnace and controlling said relay to con-
trol the rafe of discharge of said.air circulating
means, means operable at said room thermostat
and in the circuit of said relay to effect a tem-
porarily increased rate of discharge of said air
circulating means independently of the operation
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of said furnace thermostat, and means in cir- -
cuit with said relay and operable when said relay |
is energized to effect an increased rate of dis~ -

“charge of said air circulating means for con-

trolling the humidity of the air delivered by said
blower according to the humidity conditions of
the air in the room. o

18. In a heating system, a furnace including a
warm air duct for furnishing heated air to a
room to be heated, a thermostat responsive to
temperature variations of said room, means for
producing an air circulation, means controlled
by said thermostat for diverting a portion of
sald air circulation to the furnace as a forced
draft to increase the rate of combustion, means
operable upon a predetermined rise of furnace
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temperature to increase the capacity of said air

circulating means to provide inereased air cir-
culation to said air duct and to discontinue the
operat‘ion of said diverting means, and means
continuing the operation of said air circulating
means at. a decreased capacity iipon a predeter-

mined rise of room temperature to- maintain a.

constant air circulation to said room while said
room thermostat is satisfied to prevent air strati-
fication in said room. ‘ B

19. In a heating system, a furnace including a.
-warm air duct, means for producing a forced

draft to said air duct to provide a constant cir-

“culation of air to a room to be heated to prevent

stratification of the air therein, a thermostat re-
sponsive to temperature variations of said room,

‘means controlled by said thermostat to divert a

portion of said forced draft to said furnace upon
a predetermined drop of room temperature to in-
crease the rate of combustion in said furnace,
and means controlling said air circulating means
to provide an increased forced draft upon a pre-
determined rise of furnace temperature until the
heat of said room rises to a predetermined tem-
perature whereby to restore said air circulating
means to its original operating capacity of a
constant circulation of air to said room to pre-
vent air stratification. therein.

20. In a heating system, the combination of
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)_‘apparatus for confrolling the rate of combustion .

and the rate of supply .of a heat conducting
medium, thermostatic apparatus responsive to
furnace temperature and the temperature of the
room to be heated, and means between said con-
trol apparatus and said thermostatic apparatus
by means of which said confrol apparatus -op-
erates to supply said heat conducting medium
between predetermined low and high furnace
10 temperatures and to accelerate the rate of supply
of said heat conducting medium and the rate of
combustion below a predetermined room tem-
perature, i
21. In a heating system, the combination of
18 apparatus for controlling the rate of supply of
a heat conducting medium, thermostatic ap-
paratus responsive to furnace temperature and
the temperature of the rocom to be heated, and
* - means between said control apparatus and said
20 thermostatic apparatus by means of which said
control apparatus operates to supply said heat
conducting medium between predetermined low
and high furnace temperatures and to accelerate
‘the rate of said supply below a predetermmed
28 room temperature.

22. In a heating system, the combination of
apparatus for controlling the rate of supply of a
heat conducting medium, thermostatic apparatus
responsive to furnace temperature, and means

30. petween said control apparatus and said thermo-
static apparatus by means of which said control
apparatus operates to supply said heat conduct-

&

ing medium between predetermined’ low and

intermediate furnace temperatures and to ac-

35, celerate the rate of said supply between said
intermediate and a predeterminsd high furnace
temperature. .

23. In a heating system, the combination of
apparatus for controlling the rate of supply of

40’ a heat conducting medium, thermostatic appara-
tus responsive to furnace temperature and the
temperature of the room to be heated, and means
between said control apparatus and said thermo-
static apparatus by means of which said control

48 apparatus operates to supply said heat conduct-
ing medium between predetermined low and in-
termediate furnace temperatures, to accelerate
the rate of said supply between said intermediate
and a predetermined high furnace temperature,

80.and, irrespective of said intermediate furnace
temperature, to accelerate the rate of said supply
between said predetermined low and high fur-
nace temperatures when said room tmperature
drops below a predetermined degree.

53 24, In a heating system, a heater, an electri-
cally operated device for controlling the rate of
combustion at said heater, thermostat responsive
to the temperature of the room to be heated, a
thermostat responsive to a predetermined high

60 temperature of said heater, a circuit including in
series relation said combustion controlling device
and said room and furnace thermostats, electri-

_ cally operated means for controlling the rafe of
supply of a heat conducting medium, a two speed

63 circuit for said medium controlling means, and
connections between said circuits including =
second furnace thermostat responsive to pre-
determined low furnace temperature by means
of which said medium controlling means operates

70 at low and high speeds to supply said heat con-

ducting medium to the room to be heated accord-
ing to furnace and room temperatures.

25. In a heating system, a heater, means for.

. supplying a heat conducting medium at a pre-
78 determined rate to the room to be heated, a

thermostat responsive to the temperature of the
room, means controlled by said room thermostat
to decrease said rate of supply of said heat con-
ducting medium when said reom thermostat calls
for heat, and means controlled by the tempera- &
ture of said heater and operable during the period
said reom thermostat is calling for heat for
restoring the rate of supply of sald heat con-
ducting medium and for accelerating the same
beyond said predetermined rate. 10

26. In a heating system, a heater, means for
supplying a heat conducting medium at a pre-
determined rate to the room tc be heated, a
thermostat responsive to the temperature of the -
rocm, means controlied by said room thermostat 15
tc decrease said predetermined rate of supply of
said heat conducting medium when said room
thermostat calls for heat, means controlled by
the temperature of said heater and operable dur-
ing the period said rocom thermostat is calling 20
for heat for restoring said predetermined rate
of supply of said heat conducting medium and
to accelerate the same beyond said predetermined
rate, and means for discontinuing the supply of
said heat conducting medium when the tempera- 23
ture of said heater drops below a predetermined
low temperature.

27. In g ‘heaiing system, a hea.ter means for
supplying a forced circulation of a heat con-
ducting medium at a predetermined rate to the 30
room to be heated, & room thermostat responsive
to the temperature of the room, and control
means responsive to the temperature of sald
heater for said supply means whereby said heat
conducting medium will be supplied at said pre- 35 .
determined rate when said room thermostat is
satisfled and will be supplied at an increased rate
when said room thermostat calls for heat and
sald heater is above a predetermined tfem-
perature, . 40

.28. In a heating system, a heater, means for
supplying a heat conducting medium at a prede-
termined rate to the room to be heated, a room
thermostat responsive to the temperature of the
room, control means responsive to the temper- 43
ature of said heater for said supply means where-
by said heat conducting medium will be sup-
plied at a predetermined rate when said room -
thermostat is satisfled and will be supplied at an
increased rate when said room thermostat calls 50

. for heat, and means operable when said heat

conducting medium is supplied at said increased
rate for controlling the humidlty of the air in

_the room.

29, In a heating system, a heater, a multi- 33
speed blower for supplying a heat conducting
medium from said heater to a room to be heated,

a thermostat responsive to the temperature of
the room, and means including a thermostat

responsive to the temperature of said heater and 09

controlled by said room thermostat for con-
trolling said multi-speed blower whereby to oper-
ate said multi-speed blower at a predetermined
rate or at an accelerated rate.

30. In a heating system, a heater, a multl- [ ]

" speed blower for supplylng a  heat conducting.

medium from said heater to a room to be heated,

a thermostat responsive to the temperature of
the room, mesans including a thermostat re- -
sponsive to the temperature of sald heater and 70
contrelled by said room thermostat for con-
trolling sald multi-speed blower whereby to oper-
ate said multi-speed blower at & predetermined
rate or at an accelerated rate, and means oper-
able when said heat conducting medium is sup- 78
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plied at said accelerated rate for controlling the
humidity of the air in the room.

31. In = temperature controlling system, g
heater, multi-speed circulating means for sup-
plying a forced circulation of a heat conducting
medium at different rates of flow from said heat-
er to a room to be heated, a thermostat respon-
sive to the temperature of the room, control
mechanism associated with said room thermostat
and controlling said circulating means at differ-
ent speeds whereby to supply said heat conduet-
ing medium at different rates of flow to maintain
the room substantially at a predetermined heated
temperature, and means associated with said
control mechsnism for actuating said circulating
means when the temperature of the room exceeds
a predetermined temperature whereby to supply
said medium at an unheated temperature to the
room to maintain the room at a predetermjned
cool temperature.

32. In a temperature controlling system, a
heater, means for supplying a heat conducting
medium from said heater to a room to be heated,
a thermostat responsive to the temperature of
the room in circuit with said supply means,

.means responsive to the temperature of said

heater and in circuit with said supply means and
said room thermostat by means of which said
heat conducting medium will be supplied at a
predetermined rate when the temperature of said
heater is at predetermined low temperature but
will be supplied at an accelerated rate when the
temperature of said heater rises above said pre-
determined low temperature, and means in circuit
with said room thermostat and sald heater re-
sponsive means for disabling the operation of
said supply means at said predetermined rate
but continuing the operation of said supply means
at said accelerated rate whereby to supply sald
heat conducting medium as a cooling medium to
the room when the temperature of the room ex-
ceeds a predetermined high temperature.

. 33, In a heating system, a heater, high or low
rate combustion producing means for said heater,
means for supplying a heat conducting medium

. from said heater at different rates to a room to
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be heated, a thermostat responsive to the tem-
perature of the room, a thermostat responsive to
the temperature of said heater, and control de-
vices for said combustion producing means and
said supply means associated with said thermo-
stats whereby said combustion producing means
may operate at & predetermined low or high
rate, and said supply means may operate at a
predetermined normal or accelerated rate, the
rate of operation of said combustion producing
means being controlled by predetermined room
temperatures and the rate of operation of said
supply means being controlled by predetermined
furnace temperatures.

34. In a heating system, a furnaoe 8 high and
low speed blower to provide a circulation of air
to a room to be heated, a thermostat responsive
to the temperature variations of said room, &
thermostat responsive to the temperature varia-
tions of said furnace, and connections between
said blower and said furnace thermostat for con-
trolling the operation of seid blower at high speed
above a predetermined furnace temperature and
at low. speed below said predetermined furnace
temperature. = ’

35. In a furnace control, the combinetion of
apparatus of variable capacity for controlling the
rate of supply of a heat conducting medium to
a room to be heated, thermostatic apparatus re-

8

sponsive to furnace temperature and to room .

temperature, and connections between said con-
trol apparatus and said thermostatic apparatus
by means of which said control apparafus oper-
ates at different capacities to supply the heat
conducting medium to said room, sald furnace
thermostatic apparatus operating said control
apparatus to supply the heat conducting medium
at one capacity below a predetermined furnace
temperature and st another capacity above said
predetermined furnace temperature.

36. In a system of the class described, means
for supplying a heat transfer medium to a room,
a control device for operating said supply means
to supply said heat transfer medium at a pre-
determined rate or at an accelerated rate, a
thermostat responsive to the temperature of the
room for controlling the operation of said con-
trol device, a heater for said heat transfer
medium, a thermostat responsive to the temper-

10
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ature of said heater, and mechanism for placing -

said control device under the operation of said
furnace thermostat when said heater is func-
tioning to heat said heat transfer meditm or
under the operation of said room thermostat
when said heater is not functioning and the heat
transfer medium is used as a cooling medium
for the room. :

37. In a system of the class described, means
for supplying a heat transfer medium to a room,
control means for operating sald supply means
to supply sald heat transfer medium at a prede-
termined rate and at an accelerated rate, thermo-
static apparatus responsive 'to the temperature
of the room for effecting operation of said supply
means, & heater for said heat transfer medium,
means for controlling the operation of said heat-
er, and thermostatic apparatus responsive to the
temperature of said heater for controlling the
operation of said control means whereby to
supply said heat transfer medium at said pre-
determined rate and at said accelerated rate
according to predetermined heater conditions,
said heater thermostatic apparatus having pro-
visions for controlling the operation of said heat-
er control means according to heater conditions

.independent of the heater conditions conirolling

the operation of said supply means.

38. A temperature control system of the class
described, comprising, in combination, a circu-
lator for circulating a fluid medium to a space
the temperature of which it is desired to con-
trol, means responsive to the temperature of the
fluid medium for operating said circulator at a
low speed whenever the temperature of the fluid
medium is at a given value, and means responsive
to the temperature of the space for operating
said eirculator at & higher speed when the space
temperature diverges from s predetermined

value.

39. In a temperature contrel system, an elec-
trically opersted clrculator for dirculating a
fluid medium, a switeh responsive to the tem-
perature of the fluid medium, clrcuit connections
controlled by sald switch for operating said cir-
culator at one speed when said switch is closed,
& thermostatic switch responsive to a temper-
ature condition other than that of the circulating
medium, and circuit connections for operating
said eirculator at another speed when both said
switches are closed.

40. The combipation with a8 warm air furnace
and an electrically operated circulator for cir-
culating the air heated thereby, of means in con-
trol of the supply of heat to said air, & switch
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_ responsive to the temperature of said air and
- closed when the temperature thereof is above
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a8 predetermined minimum value, a circuit for
operating said circulator at low speed controlled
by said switch, a room thermostat, and connec-
tions between said room thermostat, heat supply

controlling means and circulator for increasing

the supply of heat to said air and for operating
said circulator at a higher speed when the room
temperature falls below a predetermined value.

41. A temperature control system of the class
described, comprising in combination, circulation
controlliing means in control of the flow of a
fluid medium for changing the temperature of
& space, means responsive to the temperature of
the fluid medium to operate the circulation con-
trolling means to produce a predetermined flow
of fluid whenever the temperature of the fluid
medium is at a given valde, and space temper-
ature responsive means to operate the circulation
controlling means to produce a different fiow of
fluid when the space temperature is at a given
value, safid fluid medium temperatire responsive
means preventing operation of the circulation
controlling means by the space temperature re-
sponsive means if the temperature of the fluid
medium is not at said given value.

42. In a system for heating and humidifying
& space to be controlled, in combination, means
to deliver air to the space, means to heat said
air, means to add moisture to the air, means
responsive to the humidity of the space in con-
trol of said moisture adding means, means re-
sponsive to the temperature of the air in control
of the air circulating means to increase the cir-
culation of air to the space and to permit con-
trol of the moisture adding means by the hu-
midity responsive control only when the tem-
perature of the air is sufficiently high, and means
responsive to the temperature of the space in con-
trol of the means to heat the air to ralse the
temperature thereof when the temperature of
the space becomes too low.

43. In combination, a heater for heating air
delivered to a space, electrical means in control

" of the heater, & space thermostat in control of
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said heater controlling means to increase the,

heating of the air when the space.temperature
becomes too low, electrical means to circulate

the heated air to the space, an air temperature

responsive switch in control thereof to increase
the circulation of air to the space when the tem-
perature of the air becomes sufficiently high,
electrical means to add moisture to the air, a
space humidity responsive switch, and circuit
connections controlled by the conjoint action of
said switches in control of said electrical mois-
ture adding means.

44. In s temperature controlling system, a

heater, multi-speed circulating means for sup-

plying a forced circulation of & fluid medium from
said heater to a room to be heated, a thermostat
responsive to the temperature of the room, con-
trol mechanism controlled by said thermostat
and operating said circulating means at high
speed upon g drop of room tempersture to a pre-
determined point and at low speed upon a rise
of room temperature to a predetermined point,
and means for reversing the action of the parts

for causing said circulating means to operate at

high speed upon a rise of room temperature to
a predetermined point and at low speed upon a
drop of room temperature to a predetermined
point.

45. In a temperature control system. of the
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class described, a heater, a multi-capacity blower
device operable at low and high speeds for cir-
culating a fluid medium heated thereby, an elec-
trically operated control device adapted when
deenergized for operating said blower device at
low speed, a thermostatic switch responsive to
the temperature of the fluld medium, a second
thermostat switch responsive to room temper-
ature, and circuit connections. energizing said

‘control device to operate said blower device at

high speed when both said thermostatic switches -

are closed.

46. In a temperature control system of the class
described, & heater, multi-speed circulating
means operable at low and high speeds for cir-
culating a fluid medium heated thereby, an elec-
trically operated control device having low and
high speed contacts in circuit with said circu-

. lating means, a thermostat responsive to room

temperature, a thermostat responsive to the tem-
perature of said fluid medium, and circuit con-
nections for energizing said control device to
close said high speed contact and to operate said
circulating means at high speed when both said
thermostats are actuated.

47. In a temperature control system of the
class described, a heater, multi-speed circu-
lating means operable at low and high speeds
for circulating a fluid medium heated thereby,
a control circuit for said circulating means hav-
ing low and high speed contacts, & control de-
vice far closing said low speed contact when de-
energized and for closing said high speed con-
tact when energized, a thermostat responsive to
the temperature of the fluid medium adapted to
close at a predetermined temperature of said
fluid medium, and a thermostat responsive to
room temperature, the closing of said room
thermostat energizing said control device to
operate said circulating means at high speed
when said fluld responsive thermostat is closed,
the. opening of said room thermostat deener-
gizing said control device to operate said circu-
lating means at low speed when sald fluid re-
sponsive thermostat is closed.

48. In a temperature control system of the
class described, a heater, multi-speed circulating
means operable at low and high speeds for cir-
culating a fluid medium heated thereby, low and
high speed contacts for said circulating means,
a relay, a switch arm for closing said low speed
contact when said relay is deenergized and for
closing said high speed contact when said relay
is energized, a thermostat responsive to the tem-
perature of the fluid medium adapted to close at
a predetermined temperature of the fluid medium,
and a second thermostat responsive to room tem-
perature adapted to close upon a predetermined
drop of room temperature to energize said relay
and to close said high speed contact. :

49. In a heating system, a heater, combustion
producing means for said heater, means for cir-
culating a heat conducting medium from said
heater to a room to be heated, a thermostat re-
sponsive to the temperature of the room for con-
trolling the operation of bhoth said means, a
thermostat responsive to a predetermined high
temperature of said heater and in circuit with
said room thermostat for controlling fle oper-
ation of said combustion producing means where-
by to check or to accelerate the rate of combus-
tion at said heater, and means also controlled
by the thermostat of said heater for controlling
the operation of said circulating means where-
by to circulate sald heat conducting medium at a
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predetermined rate of flow or at an accelerated

rate of flow.

50. A summer-winter control system of the
class described, in combination, & heat increasing
means for heating a fluld mediumn to be circu-
lated to a space to be heated, a low and high
speed circulator for circulating said fluid medium
at different rates of flow, & space thermostat for
operating said heat increasing means and for
operating said circulator at high speed upon a
drop of space temperature in the winter, ther-
mostatic apparatus responsive to the tempera-
ture of the fluid medium controliing the opera-
tion of said space thermostat, sald thermostatic
apparatus discontinuing the control of said space
thermostat over sald circulator upon a drop of
temperature of the fluid medium to a predeter-
mined point and preventing the operation of said
heat increasing means by said space thermostat
to increase the temperature of the fluid medium
when the temperature thereof is above a pre-
determined value, and mechanism for changing
the arrangement of the parts in such & manner
as to cause operation of said circulator at low
speed during normal space temperatures in the

summer and to cause operation of said circulator

at high speed in the summer when the space tem-
perature becomes too high, said mechanism in-
cluding means for changing the operative rela-
tion of said thermostatic apparatus with respect
to said space thermostat so that sald heat increas-
ing means cannot be operated by said space ther-
mostat and said circulator may always be ‘oper-
ated by said space thermostat irrespective of nor-
mal fluctuations in the temperature of the fluid
medium. . :

51. A summer-winter control system of the
clasg described, in combination, & heater for
heating a fluid medium to be circulated to g space
to be heated, high and low speed circulating
means for circulating said fiuid medium at differ-
ent rates of flow, a space thermostat and a ther-
mostat responsive to the temperature of the fluid
medium for controlling the operation of said high
and low speed circulating means in the winter,
and mechanism for changing the arrangement of
the parts in such a manner as to cause high speed
operation only in the summer when the space
temperature becomes too high, said mechanism

including means for changing the operative rela-

tion of said fluid medium thermostat with re-
spect to the remaining parts so that said circulat-
ing means may always be operated by said space
thermostat and for disconnecting the low speed
operation of said circulating means.

52. A summer-winter control system of the
class described, in combination, a heater for heat-
ing a fluid medium to be circulated to a space to

be heated, high and low speed circulating means -

for circulating said fluld medium at different
rates of flow, a space thermostat for operating
said circulating means at high speed upon a fall
of space temperature in the winter and at low
speed upon a rise of space temperature in the
winter, thermostatic apparatus for controlling the
operation of said spsace thermostat in accordance
with temperature fluctuations of the heating
medium at said heater, and mechanism for chang-
ing the arrangement of the parts in such a man-
ner as to cause high speed operation of said cir-

culating means upon & rise of temperature in the .

summer and low speed operation of said circulat-
ing means upon & drop of temperature in the
summer, sald mechanism including means for
changing said thermostatic apparatus from oper-
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ative control of said space thermostat so that said
circulating means may always be operated hy
sald space thermostat irrespective of the temper-
-ature fluctuations of the fluid medium.

53. In a temperature controlling system, a
heater, means for supplying a heat conducting
medium from said heater {o 8 room to be heated,
a thermostat responsive to the temperature of
the room for controlling said supply means,
means responsive to the temperature of said
heater and associated with said supply means
and said room thermostat by means of which said
heat conducting medium will be supplied at a
predetermined rate when the temperature of said
heater is at predetermined low temperature but
will be supplied at an accelerated rate when the
temperature of sald heater rises above said pre-

b
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determined low temperature, and means asso-

ciated with said room thermostat and said heater
responsive means for disabling the operation of
said supply means at said predetermined rate but
continuing the operation of said supply means at
said accelerated rate whereby to supply said heat
conducting medium as & cooling medium to the
room when the temperature of the room exceeds a
predetermined high temperature.

54. In a heating system, a heater, s thermostat
responsive to the temperature of said heater, a
thermostat responsive to the temperature of a
room, and multi-capacity cirqulating means for
supplying a heating medtum from said heater to
said room, the capacity of said multi-capacity cir-
culating means being controlled by said heater
and room thermostats.

55. In a heating system, a heater, means for
supplying a forced circulation of a heat conduct-
ing medium at a predetermined rate to the room
to be heated, a thermostat responsive to the tem-
perature of the room, means controlled by. said
room thermostat to increase said rate of supply
of said heat conducting medium when said room
thermostat calls for heat, and means controlled
by the temperature of sald heater and operable
during the period said thermostat is calling for
heat for restoring the said predetermined rate
of supply of said heat conducting medium.

56. In a heating system, a heater, means for

" supplying & forced circulation of a heat conduct-

ing medium at a predetermined rate to the room’
to be heated, a thermostat responsive to the tem-
perature of the room, means controlled by the
temperature of said heater to increase said pre-
determined rate of supply of said heat conducting

‘medium when said room thermostat calls for
- heat, said means also being operable during the

period said room thermostat is calling for heat
for restoring said predetermined rate of supply
of said heat conducting medium or again to in-
crease the same beyond sald predetermined rate,
and means for discontinuing the supply of said
heat conducting medium when the temperature
of said heater drops below & predetermined low
temperature. . ’

57. In & temperature controlling system, & heat
increasing means, a circulation controlling device
for the fluid heated by said heat increasing means,
a room thermostat responsive to the temperature
of the room, connections between sald room ther-
mostat and said heat increasing means for caus-
ing heating of the fluid upon a fall in room tem-
perature and for preventing such heating there-
of when the room temperature has bheen restored,

- and means responsive to the temperature of the

circulating fluid for causing circulation of the
fluid upon a rise in temperature thereof {0 a pre-
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determined point and continuing such circula-
tion thereof irrespective of the temperature of the
room or condition of said room thermostat as
long as the temperature of the fluid is above said
predetermined point.

58. In aiheating system, a heater, heat increas-
ing means for supplying heat to said heater to
heat & circulating medium, circulating means for
causing a forced circulation of said circulating
medium to a space to be heated, a thermostat re-
sponsive to the temperature of said space for op-
erating said heat increasing means to increase
the temperature of said heater upon a fall of
space temperature, thermostatic apparatus re-
sponsive to temperature of said heater for pre-
venting the operation of said heat increasing
means if the temperature of sald heater is above
a predetermined maximum, and thermostatic ap-
paratus also responsive to the temperature of
said heater for operating said circulating means
when the temperature of said heater is above &
predetermined value, said circulating means op-
erating to circulate said medium above said
maximum heater temperature irrespective of the
condition of sald space thermostat.

59. In a heating system, & heater, heat in-

creasing means for supplying heat to said heater .

to heat a circulating medium, circulating means
for causing'a forced circulation of said circulat-
ing medium to a space to be heated, and thermo-
static apparatus responsive to heater and space

_temperatures for operating said circulating means

when the temperature of said heater is above &
predeterminied value and for operating said heat
increasing means upon & drop of space tempera-
ture below a predetermined value but to prevent
such operation of the heat increasing means
above a predetermined high heater temperature,

. sald thermostatic apparatus operating said cir-

40

culating means above sald predetermined high

. heater temperature.
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60. In a heating system, a heater, heat in-
creasing means for supplying heat to said heater
to heat a circulating medium, circulating means
for causing a forced circulation of sald circulat-
ing medium to a space to be heated, and thermo-
static apparatus including connections between
said thermostatic apparatus and said circulating
means by means of which said circulating means
is prevented from operating whenever the tem-
perature of the circulating medium is too low, is
operated at low speed whenever the temperature
of the fluid medium is at or above & predeter-
mined value and the space to be heated is at or
above & predetermined temperature, is operated
at high speed when the fluid medium is at or

- above said predetermined value but the space is

below said predetermined temperature, and is op-
erated at high speed whenever the space is at or
above said predetermined temperature but the
temperature of the fluid medium is excessive.
61. In a heating system, & heater, heat in-
creasing means of different operating capacities
for supplying heat to said heater to heat a cir-
culating medium, circulating means for causing a
forced circulation of said circulating medium to
a space to be heated, connections for causing op-
eration of said heat increasing means at a low

capacity to supply minimum heat to said circulat- -

ing medium above a predetermined temperature
of said space to be heated, thermostatic apparatus
responsive to the temperature of said circulating
medium for causing operation of sald circulating
means to effect a forced circulation thereof above
a predetermined temperature thereof, and ther-
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mostatic apparatus responsive to the temperature
of sald space to be heated for causing operation
of said heat increasing means at a higher ca-
pacity to supply additional heat to said circulat-
ing medium upon & drop of temperature below

‘sald predetermined temperature of said space.

62. In a heating system, a heater for heating
a circulating medium, conducting means for per-
mitting circulation of said circulating medium for
heating a spece, circulating means for causing
forced circulation of said circulating medium
through said conducting means, means for main-
taining at all times & predetermined heater tem-
perature whereby slow circulation of the cir-
culating medium through the conducting medium
is caused, means responsive to space temperature
to increase the heater temperature when the
space temperature falls below a predetermined
value, and means responsive to heater tempera-
tures to operate said circulating means when the
heater temperature reaches a value above a pre-
determined temperature whereby forced circula-
tion of the circulating medium through said con-
ducting means is provided to heat said space.

63. In a heating system, a heater for heating
& circulating medium, conducting means for per-
mitting circulation of said circulating medium
for heating a space, circulating means for caus-
ing forced circulation of said circulating medium
through said conducting means, means for main-
taining at all times a predetermined heater tem-
perature whereby slow circulation of the cir-

. culating medium through the conducting medium

is caused, means responsive to space temperature
to increase the heater temperature when the
space temperature falls below a predetermined
value, means responsive to heater temperature

" to operate said circulating means when the heater

temperature reaches a valiie above a predeter-
mined temperature whereby forced circulation of
the circulating medium through said conducting
means 1s provided to heat said space, and means
responsive to a8 predetermined high heater tem-
perature for rendering said heater temperature
increasing means inoperative but permitting op-
eration of said circulating means.

64. In a heating system, a heater for heating
a circulating medium, conducting means for per-
mitting circulation of said circulating meang for
heating a space, circulating means for causing
forced circulation of said circulating. medium
through said conducting means, low and high
flame means for controlling the temperature of
‘sald heater, means to operate said low and high
flame means for maintaining at all times a pre-
determined heater temperature whereby slow cir-
culation of the circulating medium is caused,
means responsive to space temperatures to oper-
ate said low and high flame means to increase the
heater temperature when the space temperature
falls below a predetermined value, and means re-
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sponsive to heater temperature to operate said - -

circulating means when the heater temperature
reaches a predetermined - temperature value

“whereby forced circulation of the circulating

medium through said conducting means is pro-
vided to heat said space.

65. A heating system including a furnace com-
prising, in combination, means for increasing the
rate of combustion, means for circulating a heat
conducting medium heated by said combustion
increasing means, thermostatic apparatus re-
sponsive to room ifemperature, thermostatic. ap-
paratus responsive to furnace temperature, con-
nections between said combustion increasing
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means and said room and furnace thermostatic
apparatus for operating said combustion increas-
ing means to supply heat to said medium upon a
predetermined drop of room temperature and for
preventing such operation when the furnace tem-
perature is at or above & predetermined high
1imit, and connections between said medlum cir-
culating means and said furnace thermostatic ap-
paratus for operating said medium circulating
means to circulate said medium during normal
operating temperatures of the furnace and con-
tinuing without interruption beyond normal high
temperature of the furnace whereby said medium
is continuously supplied to the room to main-
tain constant circulation of the heater air there-
in.

86. In a furnace control, the combination of a
variable speed Llower for controlling the rate of
supply of a heat conducting medium to a room to
be heated, furnace and room thermostatic appa-
ratus responsive to furnace and room temper-
atures, and means control by sald thermo-
static apparatus for operating said blower at dif-
ferent speeds according to predetermined fur-
nace and room temperatures and for continuing
operation of sald blower at pne of said speeds
when said room thermostat is inefféctive.

67. In a heating system, the combination with
a heater, of combustion producing means for said
heater, a thermostat responsive to temperature of
s room to be heated, & thermostat responsive to
the temperature of said heater, connections be-

13

tween said combustion producing means and both
sald thermostats for operating said combustion
producing means below a predetermined furnace
temperature when said room thermostat is actu-
ated by a drop of room temperature below a pre-
determined degree, means for circulating a heat
conducting medium from said heater to the room,
connections between said circulating means and
said rcom thermostat for operating sald circu-
lating means whereby sald heating conducting
medium will be supplied to the room at a prede-
termined volume, and control means assoclated
with said connections and said room thermostat
for causing said circulating means to continue op-
erating after said room thermostat is satisfied by
a rise of temperature above said predetermined
degree whereby said heat conducting medium will
be supplied at a reduced volume to the room as
long as said room thermostat remains satisfied.

48. A heating circulating system comprising, &
heater, a circulating system for conducting a
heating medium from said heater to a space to be
heated, means for inducing circulation of said
heating medium in said circulating system, means
for automatically causing operation or cessation
of said circulation inducing means when said
heater is above or below, respectively, a predeter-
mined temperature, and means for automatically
varying the delivery capacity of said circulation

inducing means responsive -to' temperature.

changes in the space to be heated.
. - JOHN S. BAKER.
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