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My invention relates to the automatic control 
of theating appliances commonly known in the 
art as unit heaters, and is especially concerned 
With the control of high capacity. unit heaters 
Wherein air is forced downwardly over the heat 
ing element. Heating units of this latter type 
are used more commonly in large industrial es 
tablishments and the like where there are large 
Spaces to be heated, and in order to do so with a 
Small compact unit, it must be a high capacity 
heater With a high rate of air flow over the unit. 
Usually the airis directed downwardy and a 
high air velocity is used to insure that the floor 
area is properlyheated and that as wide a range 
as possible is covered. . 
The problem of. controlling a unit of the type 

described is a more or less specialized one, there 
being various limitations to be met. Due to the 
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high heating capacity of the unit, the air circulat 
ing means must be operated wheneverheating is 
in progress to avoid damage to the unit from 
Overheating. There is limited space for applica 
tion of controls to the units and for efficiency 
thereshouldbe proper cycling operation, it being 
desirable that the unit cool off after 
before the next cycle isbegun. . 
Withmy control arrangement, a cycleis started 

When the stack temperature indicates that the 
unithas cooled down suitably after the preceding 
cycle. Anair circulating fan begins operating as 
Soon as heating commences. Heating continues 
until the discharge temperature reaches a pre 
determined value at which a switch Opens. There 
is normally a definite rise in temperature of the 
airas it passes through a unit of the type del 
Scribed, and the said switchis set to openata 
temperature value equal to the desired Space 
temperature plus the amount of the known 
rise through the unit. Heating will terminate 
therefore when the air going to the unit 
reaches the desired Space temperature. I 
provide for continued fan operation afterheating 
has been terminated until the unit cools down 
considerably. , ! 
An object of my invention is to provide im 

proved control means for a heating unit wherein 
there is normally a definite rise in air tempera 
tue through the unit, the control means shutting 
down the unit when the discharge air tempera 

each cycle N 
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starting the unit from a temperature indicative 
that the unit has properly cooled down, andshut 
ting down the unit in response to a discharge air 
temperature value indicative that the propertem 
perature of air being heated has been reached. 
Another object is to prevènt excessive tem 

peratures in high capacity unit heaters by start 
ing an air circulating fan at the same time that 
heating is started, and terminating heating from 
the temperature of airbeing heated. 
Another object is to improve the efficiency and 

render the operation of unit heaters more satis 
factory by means of novel control arrangements 
therefor.. . 
i Other objects will appear from the accompany 
ing drawing and detailed specification. 
The single figure of the drawing. represents 

diagrammatically a unit heater with the control 
arrangement of my invention applied thereto. 
The unit heateritself is designated by numeral 

f 0 on the drawing. It comprises a combustion 
chamber il having a stack 2 and an air jacket 
or casing 3 enclosing the combustion chamber. 
The clearance between the air jacket and the . 

5 combustion chamber is relatively Small, this unit 
heater being one having a high capacity wherein 
there is a relatively high velocity of air there 
through and consequently a relatively high rate 

e of heat transfer between the combustion cham 
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ture is at a value substantially equal to the de 
sired temperature plus the amount of the rise 
through the unit. 1 
Another object of the invention is to produce 

by the safety pilot opens. 

ber and the airbeing heated. For forcing a cir 
culation of air through the air jacket provide 
a fan Which is driven by an electric motor 15, 
the fan drawing air from the space which is to be 
heated and discharging it into the casing 3. 
In the lower part of the combustion chamber 

is a gasburner 6 to which gasis supplied through 
a conduit , there beingan electric control valve 
i 8 interposed in the conduit 7. Adiacent the 
burner i 6 is a small pilot burner 9 to which gas 
is continually fedthrough a tube 20 communicat 
ing with the conduit Tahead of the valve 18. 
Numeral 24 designates a safety pilot of conven 
tional type comprising a bimetal element 25 
which is normally flexed into engagement with 
an electrical contact 26 by heat from the fame 
of the pilot burner i 9. Whenever the fiame of 
the pilotburneris extinguished the switch formed 

For purposes of automatic control of the unit 
heater I provide a thermostatic stack switch 30. 
The Switch 30 is of a known type comprising a 
mercury SWitch 3 actuable by a helical thermo 
static element 32 disposed in the stack 2. The 

i efficient cycling operation of a unitheater by 55 switch 3 closes when the temperature in the 
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stack falls to a value Which may be ior example 
110º for this particular unit and opens When the 
stack temperature has risen to 150°. Another 
control device 33 is provided which comprises 
two mercury Switches 34 and 35 both of Which 
are actuable by a helical thermostatic element 36 
disposed in the discharge duct of the air casing 
3. The mercury Switch 35 cioses upon a rise in 

temperature in the discharge duct to i 10° for 
example and serves to control the fan E3 as Will 
presently be described. The mercury switch 34 
normally acts to cut off the Supply of gas to the 
burner, this SWitch Opening at a temperature 
in the discharge duct of 180° for example, in this 
particular unit. Numeral 38 designates an elec 
trical relay comprising a Winding 39 cooperating 
With an armature arranged to actuate switch 
blades 30, 31, and 2, the switchblades moving to 
the left when the winding 39 is energized, into 
engagement With fixed electrical contacts 3, 33, 
and 45, respectively. W 
PoWer for the system is supplied by line con 

ductors 46 and 47 there being a double pole 
single throw switch 38 controlling the power in 
the line conductors. Low voltage for operation 
of the relay 38 is provided by a transformer 49 
Which is of the step-down type having a primary 
Winding 50 and secondary winding 5i, the pri 
mary Winding having a greater number of turns 
than the secondary winding. 
Due to the high capacity of the unit heater 10, 

there normally being a high velocity of air flow 
therethrough during operation, it is necessary 
that the fan be operating wheneverheating is in 
progress in order to prevent the temperature of 
the heater from rising to excessively high values. 
Even momentary stopping of the fan while heat 
ingis in progress would be apt to cause the tem 
perature to rise to such a high value as to dam 
age the heater. With this unit heater the air 
normally eXperiences a definite rise in tempera 
ture as it passes through the heater, the rise in 
this particular unit being 110°. In operation the 
unit is started from the switch 3O, this switch 
closing at a temperature, as pointed out above, 
of 110°, for example, which indicates that the 
heat generated during the previous operating 
Cycle has been substantially dissipated from the 
heater, the average temperature of the heater 
being around 90° when switch 30 closes. At the 
time that switch 30 closes, mercury switch 34 
Will be in closed position because at this time 
the air in the discharge duct has had an oppor 
tunity to fallto a value substantially below 180º. 
The primary of transformer 49 will therefore be 
energized through the following circuit: from 
line conductor 46, through a wire 52, wire 53, mer 
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switch il completes a circuit for energizing andi 
opening the valve 8 as follows: from line con 
ductor 46 through wire 62, switch blade A, fixed 
contact 3, Wire 63, safety pilot 24, Wire 6g, valve 
i8, and Wire 65 back to line conductor 1. 
As soon as Valve 8 is opened heating com 
mences and at the Same time, by reason of clo 
sure of Switch 2 a circuit is completed for ener 
gizing the fan motor 5 as follows: frorn line 
conductor 46 through a Wire 66, Switch blade 32 
fixed contact 45, wire 67, wire 68, motor i5, and 
wire 69 back to line conductor 3'i. Heated air 
being discharged through the discharge duct of 
tile casing 3 will cause the thermostatic ele 
ment 36 to operate in a direction tending to 
close mercury switch 35, and at a temperature 
in the discharge duct of 10°, for example, for 
this particular unit, mercury switch 35 will close 
completing a circuit for the fan motor 5 Which 
is independent of the relay 38, this circuit being 
asfolloWS: from line conductor (6 through. wire 
52, Wire 70, mercury switch 35, wire 7, wire 68, 
notOr i5. and Wire 69 back to line conductor 3. 
Heating Will continue until the temperature in 
the discharge duct reaches 180° at which tem 
perature mercury switch 33 will be opened. 
Switch 3 opens at a stack temperature of 150º 
for example. After switch 3 has opened relay 
38 Will remain energized through its holding cir 
cuit but after relay 38 is deenergized it cannot, 
be reenergized until the stack temperature has 
fallen enough to close switch 3, When the 
temperature in the discharge ductis at this value 
the air in the spaces to be heated has reached 
the desired value. That is, for example, if it is 
desired that the space temperature be 70°, When 
the air at this temperature is being admitted or 
forced into the unit by fan l' it will experience 
a rise of 110° in passing through the unit as 
pointed out above sothat its temperature in the 
discharge duct will be 180°. When mercury 
SWitch 34 opens transformer 49 is deenergized 
thereby discontinuing the supply of power for 
relay 38 Which causes deenergization of the relay. 
All of the circuits except the fan motor circuit 
Controlled by mercury switch 35 are now inter 
rupted. Heating Will be discontinued as far as 
Operation of burner 6 is concerned but the fan 
Will continue in operation until the temperature 
in the discharge duct has fallen to approximately 
110°, at which mercury switch 35 will open and 
fan operation Will be terminated. In mention 
ing temperature values at which the various 
SWitches are operated. it is to be understood that 
these Switches have normal operating differen 

- tials as well understood in the art, When the 

cury switch 34, Wire 54, primary Winding 50, and . 
Wire 55 back to line conductor 4. Closure of 
mercury switch 3 will now complete, a circuit 
energizing relay winding 39 as follows: from 
secondary winding 5 of transformer 49 through 
wire 56, wire 57, mercury switch 3, wire 58, 
winding 39, and wire 59 back to secondary Wind 
ing 51. Assoon as winding 39 is energized switch 
blades 40, 4 and 42 are moved into engagement 
With their respective fixed contactS. Closure of 
switch 40 completes a maintaining circuit for 
relay winding 39 so that the energization of this 
winding becomes independent of Switch 30, the 
circuit being as follows: from secondary winding 
5 through wire 56, wire 60, switchblade 40, 
fixed contact 43, Wire 6.. winding 39, and Wire 
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stack temperature has again cooled down suf 
ficiently to cause closure of mercury Switch 3 
the cycle will be repeated as above described. 
When it is desired to contro the heater from 
the line switch 48 it will be seen that whenever 
the unit is cold as indicated by the mercury 
switch 3 being closed, and the line switch 48 
is then closed heating will at Once commerce and 
fan operation will also begin. The operating 
cycle will thenbe as described above. 
From the foregoing it should be apparent to 

those skilled in the art that Ihave devised a con 
trol arrangement and sequence particularly 
adapted to unit heaters, the arrangement having 
a number of outstanding advantages. My par 

i ticular control System insures that the cycling 
operation Will be efficient and with the arrange 

59 back to secondary winding 5. Closure of 75 ment a uniform temperature may be maintained 
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in a relatively large space by means of a Small 
high capacity unit heater. The arrangement 
utilizes a simple combination of controls but pro 
duces a maximum in operating advantages in 
that the danger of Overheating of the unit is pre 
cluded and the desired temperature is maintainedi 
without departing from desirably efficient cycling 
operation. , 
The single embodiment of my invention which 

I have disclosed is representative and the scope 
of the invention is not to be limited by my dis 
closure but only in accordance with the appended 
claims. ' 

I claim as my invention: - 
1. In apparatus of the character described, for 

heating a fluid medium to a desired temperature, 
in combination, a fluid heating unit adapted to 
heat said fluidi medium, means for circulating 
said fluidi medium in heat exchange relation with 
said unit, said fluidi medium undergoing a definite 
temperature rise in passing said unit, automatic 
means for initiating an operating cycle by accel 
erating heating at said unit, said automatic 

i means starting said fluid circulating means at 
the same time that heating is accelerated, and 
control means including a device responsive to 
the temperature of fluidi medium being dis 
charged from said unit, said device controlling 
heating afterinitiation of an operating.cycle, said 
device being arranged to decelerate heating at a 
first predetermined temperature value equal to 
the desired temperature of said medium plus the 
amount of the definite rise through the unit, and 
means responsive to heat generated at said unit 
for causing said fluid circulating means to con 
tinue in operation after heating is decelerated 
until the temperature of the fiuidi medium being 
discharged has dropped to a second temperature 
Value. 

2. In apparatus of the character described, in 
combination, a heating unit comprising a com 
bustion chamber having a stack and fuel supply 
ing means, means comprising a fan for circulat 
ing air in heat exchange relation With said unit, 
control apparatus comprising means responsive 
to the temperature of said stack and means re 
Sponsive to the temperature of air being dis 
charged from said unit, said control means being 
arranged tostart the supply of fuel to said com 
bustion chamber and the operation of said fan 
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stack switch and a relay controlled thereby, said 
relay controlling heating at said unit and oper 
ation of said fan, a switch responsive to tempera 
ture of air being discharged from Said unit, elec 
trical connections whereby said stack switch can 
energize said relay, energization of said relay 
initiating a cycle of operation of said unit, and 
electrical connections whereby upon energiza 
tion of said relay a maintaining circuit therefor 
isestablished through said discharge air tem 
perature responsive switch. 

5. In apparatus of the character described, in 
combination, an air heating unit comprising a 
combustion chamberhaving a stack, means com 
prising a fan for circulating air in heat exchange 
relation with the combustion chamber, control 
means comprising a temperature responsive 
stack switch and a relay controlled thereby, said 
relay controlling heating at said unit and opera 
tion of said fan, a switch responsive to tem 
perature of air being discharged from said unit, 
electrical connections Whereby said stack switch 
can energize said relay, energization of Said relay 
initiating a cycle of operation of said unit, elec 
trical connections whereby, upon energization of 
said relay a maintaining circuit thereforis es 
tablished through said discharge air tempera 
ture responsive switch, and another switch re 
sponsive to discharge air temperature for con 
trolling said fan independenty of saidi relay. 

6. In apparatus of the character described, in 
combination, an air heating unit comprising a 
combustion chamber, fuel supplying means as 
sociated with the combustion chamber and means 
for circulating air around the outside of said 
chamberso as to absorb heat generated therein, 
said unit being adapted forcycling operation 
and being of a type Wherein there is a definite 
rise in air temperature passing therethrough, a , 
single means for starting a cycle of operation 
of said unit, sald last means being responsive 
to a temperature indicative that the unit has 
substantially dissipated heat generated during 

, the preceding cycle, means responsive to tem 
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at a predetermined temperature of said stack, 
the supply of fuel continuing under control of 
said means responsive to discharge air tempera 
ture, and Said last means causing termination of 
the fuel supply at a temperature value equal to 
the desired air temperature plus the amount of 
the rise in air-temperatuIe in passing the unit. 

3. In apparatus of the character described in 
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combination, anair heating unit, fuel supplying 
means for said unit, means for circulating air in 
heat exchange relation with the unit, automatic 
means effective only for starting a cycle of oper 
ation of said unit, and control means including 
a device responsive to temperature of the air 
heated by said unit, said control means being 
effective only to control operation of said unit 
after it has been started by said automatic means 
and being operable to terminate the supply of 
fuel by said fuel supplying means. N 

4. In apparatus of the character described, in 
combination, an air heating unit comprising a 
combustion chamberhaving a stack, means com 
prising a fan for circulating air in heat exchange 
relation with the combustion chamber, control 
means comprising a temperature responsive 
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perature of air being discharged from said unit, 
and control means whereby after a cycle of op 
eration of said unit has been started control 
is transferred to said discharge air temperature 
responsive means, Said last means discontinuing 
heating when the discharge air temperature is at 
a predetermined value indicative that the air 
being admitted to the unit is at the destred 

i temperature which temperature plus the amount 
of the rise through the unit equals said value. 

7. In apparatus of the character described, in 
combination, an air heating unit comprising a 
combustion chamber having a stack, means for 
circulating air in heat exchange relation with 
the combustion chamber, control means com prising a temperature responsive stack switch 
for initiating operation of Said heating undt, 
means responsive to temperature of air being 
discharged from said unit, and means whereby 
after operation of. said unit has been initiated 
it continues in operation, until said means re 
sponsive to temperature of discharge aris sat 
isfied, 8. A system formaintaining the temperature 
of a space at a desired value, comprising in 
combination, a heater, means for circulating the 
air of said space in heat exchange relation with e, 

i said heater, said heater and said circulating 
mens cooperating under normal conditions to 
produce a definite temperature rise in the air 

75 circulating past said heater, and control means 
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for causing cycling operation of said heaterin 
cluding a single switch for initiating operation 
of said heater, said switch being responsive to 
a condition indicative of the temperature within 
said heater, and a switch for maintaining said 
heater in operation, and a device responsive to 
the temperature of the air being discharged fron 
Said heater for opening said maintaining switch 
wheia said discharge air temperature is Substan 
tially equal to said desired value plus said defi 
nite temperature rise. 

9. A System for maintaining the temperature 
of a space at a desired value, comprising in 
combination, a heater, means for circulating the 
air of said space in heat exchange relation with 
Said heater, Said heater and Said circulating 
means cooperating under normal conditions to 
produce a definite temperature rise in the air 
circulating past said heater, and control means 
for causing cycling operation of said heater, said 
control means comprising a singleswitch respon 
sive to a condition indicative of the temperature 
Within said heater for initiating operation of Said 
lheater and said circulating means, a first switch 
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responsive to the temperature of the air dis 
charged from said heater for terminating opera 
tion of said heater when said discharge air is 
above a first predeterminedi temperature, and a 
second switch responsive to said discharge air 
temperature for terminating operation of Said 
circulating means when Said heater is not oper 
ating and said discharge air is below a second 
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predetermined temperature. 
10. An air heating unit comprising in combi 

nation, a heater, means for circulating air down 
ward over said heater, means including a duct 
for discharging heated air from Said heater in 
a-downward direction, means for simultaneously 
initiating operation of Said heater and Sald cir 
culating means, a thermostatic device respon 
sive to the air temperature in said duct, a first 
control means operated by Said device for stop 
ping operation of said heater at a predetermined 
temperature, and 2, secondi control means oper 
.ated by said device for stopping operation of 
said circulating means at a Second predeterminedi 
temperature after said heater has been stopped. 

CLARENCEw. NESSELL. 


