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(57) ABSTRACT 
Monitoring apparatus for controlling a circulating means 
which circulates a fluid in heat exchange relationship with a 
temperature change unit. Condition sensing means is provided 
for actuating the temperature change unit when a predeter 
mined condition is sensed. Monitoring means includes a hous 
ing which mounts a current sensing means which is responsive 
to current flow in the temperature change unit to produce an 
electrical signal. An automatic actuator is mounted in the 
housing and is connected in circuit with the current sensing 
means and is responsive to such electrical signal to actuate the 
circulating means. An auxiliary actuator is connected in cir 
cuit with the automatic actuator and is actuable to produce an 
electric signal to actuate the circulating means independently 
of the temperature change unit whereby the circulating means 
can be actuated by the auxiliary actuator independently of the 
temperature change unit. 

8 Claims, 6 Drawing Figures 
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1. 

MONITORINGAPPARATUS HAVING AUXLIARY 
SWITCHING MEANS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a control apparatus which 

includes a monitoring means for actuating a circulating means 
whenever a temperature change unit is actuated to circulate 
fluid in heat exchange relationship therein. 

2. Description of the Prior Art 
There are no prior art control devices known to applicant 

which include current sensing means for automatically actuat 
ing circulating means whenever a temperature change unit is 
actuated and also an auxiliary actuator for actuating the circu 
lating means independently of the temperature change unit. 

SUMMARY OF THE INVENTION 

The monitoring apparatus of present invention is charac 
terized by a current sensing means which senses actuation of a 
temperature change unit to produce an electrical signal. An 
automatic actuator is connected in circuit with the current 
sensing means and is responsive to the electrical signal to 
operate a circulating means which circulates fluid in heat 
exchange relationship with the temperature change unit. An 
auxiliary actuator is connected in circuit with the automatic 
actuation means to produce an electrical signal to actuate the 
automatic actuator to energize the circulating means indepen 
dently of the temperature change unit. 

It is an object of the present invention to provide a monitor 
ing apparatus of the type described which includes a single 
relay which automatically monitors a temperature change unit 
and which can be actuated independently thereof by an aux 
iliary switch. 

It is an object of the present invention to provide a monitor 
ing apparatus of the type described wherein a majority of the 
components are mounted in a single housing which can be 
mounted adjacent the temperature change unit and only a 
minimum number of electrical leads need be run to the 
remotely disposed condition sensing means and auxiliary ac 
tulator. 

Another object of the present invention is to provide a 
monitoring apparatus of the type described wherein the aux 
iliary actuator can be conveniently added to the automatic ac 
tuator after such means has been installed. 
These and other objects and the advantages of the present 

invention will become apparent from a consideration of the 
following detailed description when taken in conjunction with 
the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially broken away perspective view of a re 
sidential dwelling having a monitoring apparatus embodying 
the present invention installed therein; 
FIG. 2 is a perspective view, in enlarged scale, of a portion 

of the monitoring apparatus shown in FIG. 1; 
FIG. 3 is a horizontal sectional view, in enlarged scale, 

taken along the line 3-3 of FIG. 2; 
FIG. 4 is a vertical sectional view taken along the line 4-4 

of FIG. 3; 
FIG. 5 is a horizontal sectional view taken along the line 5 

5 of FIG. 3; and 
FIG. 6 is a schematic of an electric circuit which may be 

utilized with the monitoring apparatus shown in FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to FIGS. 1 and 6, generally, the monitoring ap 

paratus 11 of present invention is adapted for use with an elec 
tric furnace 15 for maintaining a predetermined temperature 
in a building 17. Referring to FIGS. 1 and 6, a thermostat 21 is 
disposed in the living space which is to be heated and senses a 
predetermined temperature to sequentially actuate electric re 
sistance heating elements 23 in the furnace 15. A current 
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2 
sensing relay R, which may be constructed in accordance with 
the current sensing relay R disclosed in co-pending U.S. appli 
cation Ser. No. 6,529 filed Jan. 28, 1970, includes a sensing 
transformer, generally designated 27, that senses current to 
the heating elements 23 and is responsive thereto to produce 
an electrical signal which triggers a silicon controlled rectifier 
(SCR) 31 that energizes a relay coil 33 to close a relay switch, 
generally designated 35, in circuit with a motor 37 that drives 
a blower 39 for blowing air across the heating elements 23. 
Referring to FIGS. 4 and 6, the current sensing transformer 
27, SCR 31, relay coil 33, and switch 35 are all mounted in a 
relay housing, generally designated 41. Also mounted in the 
relay housing 41 is a resistor 43 which leads from the gate of 
the SCR 31 to an auxiliary terminal plug prong 45 which is 
connected with an auxiliary manual switch 47 by means of a 
lead 49 whereby the fan motor 37 may be actuated indepen 
dently of the furnace 15 by merely closing the switch 47. 

Still referring to FIG. 1, the furnace 15 includes a plurality 
of warm air distribution ducts 48 which lead to different dis 
tribution points throughout the house 17 and a cold air return 
duct 51 which returns cold air to the bottom of the furnace. 

Referring to FIG. 6, one pair of heating elements 23 of the 
furnace 15 are connected in parallel between two poles 51 and 
53 of a 240 volt source 55 by means of leads 57, 59, 61 and 63 
and a second pair are connected in parallel between a second 
pair of poles 67 and 69 of the source 55 by means of leads 71, 
73, 75 and 79. Connected in series with each of the heating 
elements 23 are respective thermostatic blades forming ele 
ment control switches 83 which are disposed in heat exchange 
relationship with respective drive motors 85. The drive motor 
85 for the first control switch 83, disposed to the right in FIG. 
6, is connected in series with the thermostat 21 and with the 
secondary coil 93 of a line transformer having its primary coil 
95 connected between the poles 51 and 53 of the electrical 
source 55. The remaining drive motors 85 are connected in se 
ries with their respective preceding heating elements 23 
whereby sequential operation of all the elements starts with 
the energization of the first switch 83. 
The relay housing 41 includes a cover 101 which has a fer 

rous bale 103 mounted thereon to form a magnetic loop which 
receives the leads 57, 59, 71 and 73 to the heating elements 
23. Any one of the leads 57, 59,71 and 73 will serve as the pri 
mary coil for the sensing transformer 27 and the secondary 
coil 107 is connected between the gate and cathode of the 
SCR 31. The power circuit of the SCR 31 is connected in se 
ries with the relay coil 33 whereby such coil will be energized 
whenever the current induced in the sensing transformer 27 
by any one or combination of the heating element leads 57, 
59, 71 or 73 exceeds the triggering level of such SCR. The 
relay coil 33 is connected across the secondary transformer 
coil 93 and has a free-wheeling diode 109 connected 
thereacross to provide a path for reverse flow of current dur 
ing negative going half cycles to thereby reduce hum. A 
capaciter 111 is connected across the secondary transformer 
coil 93 to control voltage spikes. Connected across the sensing 
coil 107 is a voltage limiting resistor 113. 

Referring to FIGS. 3 and 4, the sensing relay housing 41 in 
cludes a base, generally designated 117, which is formed with 
a pair of opposed upstanding side walls 119 and 120 over 
which the cover 101 fits. The relay switch 35 is mounted on 
the base 117 and includes a resilient arcuate blade 125 con 
nected on its fixed end with a plug prong terminal 126 and car 
rying a movable contact 127 on its free end. The movable con 
tact 127 is disposed in engageable alignment with an underly 
ing stationary contact 129 carried from a second plug prong 
terminal 131. A second stationary contact 132 is disposed 
above the movable contact 127 and is carried from a terminal 
133 which may be connected with an auxiliary power source 
(not shown). 

Referring to FIG. 3, movement of the resilient blade 125 is 
controlled by an elongated ferro-magnetic actuating arm 135 
which is carried on its rear extremity from a vertical support 
post 137 and extends forwardly over the relay coil 33 and 
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sandwiches a spacing post 141 between its free extremity and 
the intermediate portion of the resilient blade 125. 

Referring to FIG. 5, ferro-magnetic support bar 151 spans 
the upper portion of the cover 101 and has the opposite ends 
of the bale 103 joined with its opposite ends. The support bar 
151 extends through an axial passage in a plastic bobbin, 
generally, designated 155, which forms a spool for receiving 
the windings of the sensing coil 107 and has horizontally ex 
tending flanges 157 and 159 which are formed with slots for 
receipt of the leads from the voltage limiting resistor 43. 
Referring to FIG. 4, also, extending horizontally from the bob 
bin 155 are a pair of resilient jaws 163 and 165 which mount 
the SCR 31 therebetween. Still referring to FIG. 4, projecting 
oppositely the jaws 163 and 165 are a pair of flanges 181 and 
183 which hold the voltage limiting resistor 113 therebetween. 
A lead 152 connects one side of the relay coil 33 with a plug 

prong terminal 153 and a lead 156 connects the other side of 
such coil with a plug prong terminal 158. Thus, on installation 
a plug socket may be provided for connection with the sensing 
relay R and the individual socket passage receiving the plug 
prong i53 may be connected with the top end of the seconda 
ry coil 93 by means of a lead 187 and the individual socket 
passage receiving the plug prong 158 connected with the bot 
tom end of the secondary coil 93 by means of a lead 189. 

In operation, the current sensing relay R may be mounted 
adjacent the furnace 15 which, for instance, may be located in 
the basement of a building 17 to be heated. The leads 57, 59, 
71 and 73 will then be threaded in the same direction through 
the bale 103 to produce like polarities and are connected with 30 
the respective heating elements 23. The thermostat 21 will 
then be installed in the space in which the temperature is to be 
controlled and leads run therefrom to the furnace and power 
source 55. The auxiliary manual switch 47 will then be in 
stalled in convenient location, which may be remote from the 
furnace 15 and adjacent the thermostate 21, and the lead 49 
run to the relay R and connected with the terminal prong 45. 
In practice the switch 47 is often incorporated in the thermo 
stat 21. 
When the temperature drops sufficiently low for the ther 

mostat 21 to call for heat, its switch contacts will close thereby 
energizing the drive motor 85 disposed on the right hand side 
of FIG. 6 to heat and close the associated control switch 83 
and commence current flow through the lead 57 to the first 
heating element 23. Current flow through the lead 57 will in 
duce current in the secondary coil 107 of the sensing trans 
former to thereby provide a triggering signal to the SCR 31 
which will be triggered to energize the relay coil 33. The ener 
gized coil 33 attracts the actuating arm 135 to flex the resilient 
blade 125 downwardly to close the contacts 127 and 129 of 
the relay switch 135. Closure of the relay switch 35 will actu 
ate the motor 37 to drive the fan 39 to blow air over the heat 
ing elements 23 to prevent overheating of the energized ele 
ment and provide circulation through the furnace heating 
ducts. The drive motor 85 for the second stage control switch 
83 is connected in series with the first stage heating element 
25 to thereby heat and close the control switch 83 connected 
in series with the second stage heating element 23 to thereby 
energize such element. This process will be continued until 
either the thermostat 21 discontinues its call for heat or all the 
heating elements 23 are energized. 
When the temperature in the room being heated reaches the 

predetermined level, the thermostat 21 will open the circuit to 
the first drive motor 85 to enable such motor to cool thereby 
enabling the associated control switch 83 to open to discon 
tinue current to the first heating element 23. This process will 
continue for each drive motor 85 and switch 83 until the cur 
rent in all the heating element leads 57, 59, 71 and 73 is 
discontinued and all the heating elements 23 de-energized. 
When the switch 83 in the last lead 73 is opened, the current 
induced in the sensing coil 107 will be lowered below the trig 
gering level of the SCR 31 to thereby discontinue current to 
the relay coil 33 and enable the relay switch 35 to open and 
de-energize the blower motor 37. 

4. 
When it is desirable to operate the blower 39 without opera 

tion of the furnace 15 to thereby circulate air in the room or 
rooms to which the air is ducted, the manual switch 47 is 
closed to thereby commence current flow through the lead 49 

5 and a sufficient voltage drop will be provided by the resistor 
43 to impose a triggering signal on the gate of the SCR 31 to 
trigger such SCR. Triggering of the SCR 31 to render such 
SCR conductive completes a circuit from the top end of the 
secondary coil 93 through the lead 187 to the left hand end of 

10 the relay coil 33, through such relay coil, the SCR 31, leads 
156 and 189, and to the bottom end of the secondary coil 93. 
Energization of the relay coil 33 closes the relay switch 35 to 
actuate the motor 37 and drive the blower 39. The circulated 
air will then be blown through the warm air ducts 48 to the 
various points of distribution. When air circulation is to be 
discontinued, the auxiliary switch 47 may be opened to , 
discontinue the triggering signal to the SCR 31. 
From the foregoing it will be apparent that the monitoring 

apparatus of present invention provides a convenient means 
for automatically blowing air over a plurality of heating ele 
ments whenever any one of the heating elements is energized 
and which only requires the installation of a switch to operate 
the blower independently of the heating elements. 
Various modifications and changes may be made with re 

gard to the foregoing without departing from the spirit of the 
invention. 
What is claimed is: 
1. Monitoring apparatus for use with an electrical tempera 

ture change unit, said apparatus comprising: 
circulating means for circulating a fluid in heat exchange 

relationship with said temperature change unit; 
condition sensing means responsive to a predetermined 

condition to actuate said temperature change unit; 
35 monitoring means in the form of a current sensing relay in 

cluding a relay housing, relay switch means adapted for 
connection with said circulating means, relay coil means 
for controlling said relay switch means, control switch 
means in circuit with said current sensing means and in 

40 cluding triggering means responsive to an electrical signal 
to actuate said relay coil means to close said relay switch 
means, and current sensing means connected with said 
triggering means and responsive to current flow in said 
temperature change unit to produce said electrical signal 

45 to actuate said relay coil means to close said relay switch 
means, said current sensing relay further including an 
electrical connector mounted on said housing and electri 
cally connected with said triggering means; and 

a manual auxiliary actuator for connection with said electri 
50 cal connector and actuable to produce an electrical signal 

to energize said control switch means to energize said 
relay coil to close said relay switch means and actuate 
said circulating means whereby said current sensing relay 
may be installed to automatically actuate said circulating 

55 means when said temperature change unit is energized 
and said manual auxiliary actuator may be selectively in 
stalled remotely from said circulating means and a lead 
run from said actuator to said electrical connector so said 
actuator may be activated to produce said electrical 

60 signal to actuate said current sensing relay and energize 
said circulating means independent of said condition 
sensing means. 

2. Monitoring apparatus as set forth in claim 1 wherein said 
temperature change unit is in the form of an electrical furnace 

65 device including a plurality of electrical heaters; and 
said current sensing means is adapted to sense current to all 

heaters so said circulating means will be energized any 
time any one of said heaters is energized. 

3. Monitoring apparatus as set forth in claim 1 wherein: 
70 said relay switch means includes a silicon controlled rectifi 

er having its gate in circuit with said current sensing 
means, and a relay having its coil in circuit with the power 
circuit of said silicon controlled rectifier and its contacts 
in circuit with said circulating means. 

75 4. Monitoring apparatus as set forth in claim 1 wherein: 
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said circulating means is in the form of blower means for 
blowing air in heat exchange relationship with said tem 
perature change unit and said apparatus includes: 

thermostat switch means connected with said triggering 
means; 

first lead means connecting one side of said thermostat 
switch means and said auxiliary actuator with one side of 
said control switch means; and 

second and third lead means connecting the respective sides 
of said thermostat switch and auxiliary actuator opposite 
said respective one sides with the side of said control 
switch means opposite said one side whereby said ther 
mostat switch means and auxiliary actuator may be 
mounted remotely from said monitoring and only said 
first, second and third leads means run therebetween. 

5. Monitoring apparatus as set forth in claim 4that includes: 
an electrical transformer having a high voltage coil and a 
low voltage coil; 

fourth lead means connecting said temperature change unit 
across said primary coil; and 

fifth lead means connecting said triggering means and said 
auxiliary actuator in circuit with said secondary coil 
whereby said auxiliary actuator will be subjected to said 
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6 
relatively low voltages. 

6. Monitoring apparatus as set forth in claim 1 that includes: 
an electrical transformer having a high voltage primary coil 
and a low voltage secondary coil; 

first lead means connecting said temperature change unit 
across said primary coil; and 

second lead means connecting said triggering means and 
said auxiliary actuator in circuit with said secondary coil 
whereby said auxiliary actuator will be subjected to said 
relatively low voltages. 

7. Monitoring apparatus as set forth in claim 1 wherein: 
said triggering means is responsive to a relatively low volt 
age electrical signal; 

said auxiliary actuator includes an auxiliary switch; and 
said apparatus includes circuit means for connecting said 

auxiliary switch with a relatively high voltage source and 
including resistance means for limiting the voltage on said 
triggering means to said relatively low voltage. 

8. Monitoring apparatus as set forth in claim 1 wherein: 
said electrical connector is in the form of a plug prong ter 

minal in circuit with said triggering means for connection 
with a plug socket connected with said auxiliary actuator. 
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