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1 Claim. 

My invention relates to improvements in mul 
ticontact, thermal-control apparatus, more es 
pecially designed for the automatic control of 
electrical heating units or plants, and has for an 
object to provide local, graduated, automatic, 
temperature control for each heating unit. 
Another object of my invention is to provide 

local, graduated, thermal control for independ 
ent ?uid heating units, and thus avoid the use of 
expensive pipes between a central heating plant 
and the heating units. 
Another object of my invention is to provide 

automatic thermal control means of greater 
?exibility than ordinary. 
Another object of my invention is to provide 

distant, graduated, automatic, thermal control 
for a single unit or for several heating units. 
Other objects of my invention will appear as 

the description proceeds. 
I attain these and other objects of my inven 

tion with the apparatus illustrated in the ac 
companying two sheets of drawings, ‘forming a 
part of this speci?cation, in which 

Figure 1 is a side elevation of a well known 
design of hot water radiator ?tted with my multi 
contact, automatic thermal-control apparatus, 
Fig. 2 is an end elevation of Fig. 1, Fig. 3 is a 
vertical, longitudinal section of a fragmentary 
part of Fig. 1 on the bent line 3—3 of Fig. 2, 
Fig. 4 is a front elevation of the thermal con 
trol apparatus with its cover removed, Fig. 5 is 
a section of Fig. 4 on the line 5—-5 of Fig. 4, 
Fig. 6 is a front elevation of Fig. 4 on the line 
6-4 of Fig. 5, Fig. 7 is a rear elevation of Fig. 4, 
Fig. 8 is a transverse section of Fig. 4 on the 
line 8-8 thereof having a part of the water 
chamber broken away, Fig. 9 is an edge elevation 
view of a segregated part of Figs. 4 and 5, Fig. 
10 is a front elevation 01' a wall-fixture, distant 
control box having a part of its cover broken 
away, and Fig. 11 is a diagram of the electric 
wiring used in my apparatus. 

Similar characters refer to similar parts in 
the several views. Certain parts are broken away 
to show other parts hidden thereby. 
With more particular reference to designated 

parts: The hot water radiator ‘I is the ordinary 
structure of this kind with my particular ap 
paratus attached. The valve and pipe connec 
tion 8 is for connection with a drain‘, used when 
emptying the radiator. The tank 9 is connected 
by pipe It with the upper part of the radiator, 
has an open top. not shown, may be at a greater 
distance above the radiator than shown and is 
used for pressure relief and when ?lling the 

(Cl. 219--20) 
radiator with water. Pipe ll connects the lower 
part of the radiator with the lower part of the 
thermal controlwater box l2, its upper end being 
engaged in the tapped hole lla entering the lower 
end of chamber l2a of water box‘l2. The pipe 5 
l3 connects the upper part of the radiator with 
the upper part of the water box i2 being engaged 
in the tapped hole l3a entering the chamber l2“. 
The thermometer I4 is mounted in the pipe Hi“ 
the lower end of which is engaged in the tapped 10 
hole Mb entering the top of the chamber l2“. 
The relay transformer box , i5 is disposed 

beneath the water box l2 with which it is con 
nected by pipe l9 which is extended into a hole 
in the top of the transformer box and into hole 15. 
l9a in the bottom wall of the water box which 
does not enter the chamber l2a. The sleeve I6 
is threaded on its exterior and tapped and is 
connected with the lower end of radiator 1 at its 
inner end while its outer end is engaged in a 20 
tapped hole in wiring box I1. ‘Pipe [8 is ex 
tended into a hole in the top of box I‘! and into 
a hole in the bottom of transformer box l5. 
The construction provides for wires to be ex 
tended through the pipe l8 from the box I‘! into 25 
the box I5 and from the box I5 into the hole l9“, 
thence through holes 3| and 22b into. a chamber 
beneath the cover 226. ' 

_ The electric heating element 20 has the 
threaded shank‘ 2| engaged in the tapped interior 30 
of the sleeve l6 and extends into the chamber 
of the radiator 1. Its terminal wires enter 
chamber I‘!a of box I‘! and are extended through 
a wall thereof as shown at 50 and 5| for connec 
tion with a switch, not shown, to connect with 35 
an electric service circuit. 
On the front wall of the box l2 are disposed 

the four thermostats 23, 25, 21 and 29, normally 
?at against the box, and fastened at their upper 
ends by the cap screws 24, 26, 28 and 30, respec 
tively, extended through holes in the thermostats 
into tapped holes in the box wall. These thermo 
stats are spaced and parallel and similar. On 
their outer surfaces at their lower ends are fas 
tened the insulating washers 23“, 25?, 2'!8 and 29" 45 
respectively. 

Plate 22, made of electric insulating mate 
rial, is of the same size and shape as the box l2 
and disposed forward thereof, spaced therefrom 
by the sleeves 22a and fastened in place by screws 60 
22h extended through the plate 22 and said 
sleeves and engaged in tapped holes in the box 
l2, being retained opposite to the box l2. Fas 
tened transversely on the lower part of the plate 
22 is the bus-bar 4|. The four spring contact 55 



10 

15 

25 

30 

35 

45 

50 

60 

70 

75 

2 
strips 33, 34, 35 and 36 are disposed parallel with 
each other and fastened to the plate 22, longitu 
dinally thereof, spaced apart and from the said 
plate, and retained in place by the cap screws 
31, 38, 39 and 40 respectively extended through 
holes in the upper ends of the strips, through 
sleeves-one of which is shown at 59 in Fig. 5— 
and engaged in tapped holes in the plate 22, re 
spectively opposite the thermostats 23, 25, 2'! and 
29, and all having their lower ends normally con 
tacting the bus-bar 4i. 
Near the middle of each of the contact strips 

33, 34, 35 and 36 is a tapped hole opposite the in 
sulating washers 23B, 25“, 2F and 29a respective 
ly, and fastened on the inner side of each of the 
said strips is a nut, one of which is designated 68 
in Fig. 8, to reinforce the said tapped holes in 
the strips. The cap screws 45, 48, 4'11 and 48 are 
engaged in said tapped holes in the strips 33, 34, 
35, and 36, respectively, and extended through 
the same and through holes ‘4226 in the plate 22 to 
proximity with the insulated washers 23a, 25a, 
2‘!a and 29‘1 respectively. The holes 226 are larger 
in diameter than are said screws. The end of 
the screw 45 is normally closely adjacent the 
washer 231, the end of the screw 46 is spaced 
farther from the washer 258‘ than is the screw 
45 from washer 23“, the end of the screw 47 is 
spaced farther from the Washer 27794 than is the 
screw 46 from washer 25a, and the end of the 
screw 48 is spaced farther from the washer 294 
than is the screw 41 from washer 271*‘, as shown 
in Fig. 8. Each of said screws has a set nut 
thereon on top of the strip in which it is screwed, 
one of the same being designated by 844 in Fig. 8.‘ 
A stud 43 having a threaded end is screwed into 

a tapped hole in the transverse center of the 
plate 22 and in a longitudinal hole in its outer 
end is monted the shaft 44b having the annular 
groove 44*’ therein. A screw 43? enters a tapped 
radial hole in the stud 43 and engages the groove 
44! to retain the shaft 44b in operative position 
in the stud. The outer end of the shaft 44b is 
threaded at 44‘1 and the central portion of the 
said shaft is enlarged at 44“. The switch con 
tact arm ~42 has a hole in one end through which 
is extended the shaft 44b and the said arm is 
fastened to the shaft against the inner end of the 
enlargement 44a, and the‘switch arm is free to 
oscillate on the stud 43 and contact any one of 
the cap screw heads 31, 38, 39 and 40, separately, 
or be disposed in a position out of contact with 
all of them. The solid-line position of the con 
tact arm 42 shown in Figs. 4 and 5 makes elec 
trical contact with the screw head 48, and in its 
dotted-line position at 42' it contacts with the 
screw head 37.’! while in its dotted-line position at 
42" it is out of contact with all of the said screw 
heads. The stud 43 passes between the strips 34 
and 35 the opposite edges of which are notched, 
not shown, to avoid contact between the said 
strips‘and stud. A cover 220 is placed over the 
plate 22 and box l2, and apparatus thereon, and 
has an opening, larger than the shaft enlarge 
ment 448, through which the said shaft enlarge 
ment is extended. Cover 22c is retained in place 
by screws through the same and engaged in 
tapped holes in box l2. 
On the outer end of the shaft 448‘ is attached 

the porcelain handle 44 having the pointer 44". 
In order that this handle may be removably at 
tached in a manner which provides for the oscil 
lation of the shaft 44a thereby, the following con 
struction is shown: Within a chamber opening 
from the inner end of the handle 44 is extended 
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the tapped sleeve 44° which is adapted for screw 
ing on to the threaded end 44d of the shaft 44" 
and has its outer end fastened to the ?at spring 
4412 the outer end of which is fastened to the 
handle 44. A small short stud 449 is fastened to 
the outer end of the shaft 44a and is extendable 
into an opening in the inner end of the handle. 
The sleeve 44c is longer than the stud and, when 
engaging the handle with the shaft, the handle 
is revolved to screw the sleeve on to the shaft 
end 44d till the handle contacts the end of the 
stud when the handle is pulled outward against 
the reaction of the spring 44f to allow further 
revolution of the handle to fully engage the sleeve 
on the shaft. Then the handle is turned to bring 
its said opening in alignment with the stud when 
it is engaged therewith by moving the handle 
inward. The handle is now engaged with the 
shaft for oscillating the shaft therewith. To dis 
engage the handle from the shaft, the opposite 
of the above operations is followed. No novelty 
is claimed for the above handle construction at 
this time. Between the cover 220 and the handle 
44 on the shaft 44a is placed the washer 22d 
of electric insulation and large enough to fully 
cover the said hole in the cover through which 
the shaft is extended. The above described con 
struction provides for the attachment of the han 
dle 44 to the shaft 44“, 44b when the cover 220 
is in its illustrated position, for the oscillation of 
the switch contact arm 42 by the handle 44 be 
tween its solid-line position and its dotted-line 
position at 42", shown in Fig. 4, and for the re 
moval of the handle from the said shaft when 
desired. On the cover 220 in Fig. 2 is shown an 
arcuate arrangement of the numbers 0, 120, 140, 
160 and 180. When the handle pointer 44b is 
set in the direction of the said 0 the switch con 
tact arm 42 is in its position shown at 42" in 
Fig. 4, out of contact, when the handle pointer is 
set in the direction of the said 120 the contact 
arm is in electrical contact with the screw head 
31, when the said pointer indicates the said num 
ber 140 the contact arm contacts the screw head 
38, when the pointer is in the direction of the 
said number 160 the contact arm is on the screw 
head 39 and when the pointer is set in the direc 
tion of the said number 180 the arm 42 makes 
electric contact with the screw head 48, as shown 
in solid lines in Fig. 4. _ > 

As stated, the thermostats 23, 25, 21 and 29 are 
similar, and when the temperature of the water 
in the radiator ‘I is high enough to curve them, 
their lower ends simultaneously move outward, 
away from box l2, an equal distance. By con 
struction, whenv the water in the radiator ‘I has a 
temperature of 120° F. the lower ends of all of the 
said thermostat move from the box l2 a distance 
su?icient to move the screw pin 45 and lift the 
lower end of contact strip 33 out of contact with 
the bus-bar 4|, but not enough to move the screw 
46 and lift the strip 34 out of contact with the 
bus-bar, because the end of the screw 46 is set at 
a greater distance from the thermostat 25 than is 
the screw 45 from the thermostat 23. The same 
is true with respect to the screws 41 and 48 and 
for similar reasons. Thus, till the temperature 
of the said radiator water is raised above the 
temperature of 120° F. only the strip 33 will be 
out of contact with the bus-bar. The screw 46 is 
set in the strip 34 at a distance from the thermo 
stat 25 which requires a water temperature of 
140° F. in the radiator in order that the thermo 
stat 25 curves su?icient to raise the strip 34 clear 
of the bus-bar but not enough to raise the strips 

15 

20 

30 

35 

40 

45 

60 

70 

75 



10 

15 

30 

40 

45 

50 

55 

60 

65 

70 

75 

2, 180,643 
35 and 36 clear thereof. The screw 41 is set at a 
distance above the thermostat 21 su?icient to re 
quire a temperature of the radiator water of 160° 
F. in order that the thermostat may curve away 
from the box l2 far enough to lift the strip 35 
free from contact with the bus-bar, but not far 
enough to raise the screw 48 and lift the strip 36 
o? of the bus-bar. And the screw 48 is set at a 
distance from the thermostat 29 su?icient to re 
quire a temperature of 180° F. of the radiator wa 
ter in order that the thermostat curve enough to 
raise the ‘strip 36 free from the bus-bar. Thus. 
when the water temperature is at a temperature 
of‘ 180° F., or above, all of the said contact strips 
are out of contact with the bus-bar. 
As shown in Figs. 1, 2 and 3, the service wires 

50 and 5| enter the chamber ll. of the box ‘l1. 
As shown in the wiring diagram in Fig. 11, serv 
ice wire 50 connects with one terminal of the 
primary coil 52 of a transformer disposed in box 
l5, not otherwise shown, and also, through wire 
29”, with one terminal of the electric heating 
element 20. The service wire 5| connects with 
the other terminal of the transformer primary 
coil 52 and, through the magnetic make and 
break armature 55, with the other terminal of 
the electric heating element 20 through the wire 
20*. As shown in Figs. 4 and 5 and the wire 
diagram Fig. 11, the wire 51 connects the contact 
clamp 49 on stud 43 with one terminal of the 
secondary winding 53. Wire 51 passes through 
the hole 22t in plate 22, through the hole 3| in 
the wall of box l2 and into the hole l9a in said 
wall and thence through the pipe |9 into the 
transformer box [5. The other terminal of the 
transformer secondary coil 53 is connected with 
one terminal of the magnet 54, disposed in the 
box | 5, and the other terminal of the magnet 
connects with the bus-bar 4| through the wire 
58. The wire 58 is shown in Figs. 4 and 5 where 
one end is connected to the bus-bar and then it , 
passes through the holes 221 and 3| into the pipe 
l9 and thence into the box |5 where the magnet 
54 is’housed but not shown. From this wiring 
system it is clear that the electric current gener 
ated in the secondary coil of the transformer by 
the service current in the primary coil thereof 
energizes the magnet 54 and retains the circuit 
making and breaking armature thereof adjacent 
the magnet to close the circuit from the service 
wire 5| to the electric heating element 20, and, 
when the magnet is not energized, the armature 
may oscillate away from the magnet under the 
reaction of the spring 56 to its position at 55' 
and open this circuit thus stopping the electric 
current through the heating element and allow 
ing the temperature of the water in the radiator 
1 to fall. Fromthe stud 43 the circuit through 
the heating element 20 is continued through the 
shaft 44‘), through the switch contact arm 42, 
through any one of the spring strips 33, 34, 35 
or 36 with which the switch arm may be con 
nected and then through the bus-bar 4| to the 
wire 58. Hence, by moving the end of that par 
ticular strip, with which the switch arm is con 
nected, from contact with the bus-bar the circuit 
through the magnet is opened which results in 
the opening of the circuit through the electric 
heating element 20 and, as above stated, allow 
ing the temperature of the radiator water to fall. 
It is also clear that by breaking the contact of 
any one or more of the said strips with which 
the switch arm, is not connected the circuit 
through the heating element will not be affected, 
and when the switch arm 42 is out of contact 

with all‘ of the screw heads 31, 38, 39 and 40 no 
current can flow through the magnet 54 and 
the circuit through the heating element may be 
opened by the reaction of the spring 56. From 
which it follows that the maximum temperature 
of the radiator water will be indicated in degrees 
Fahrenheit by the number to which the handle 
points as shown in Fig. 2, excepting when the 
handle points to 0 the radiator water will tend to 
fall in temperature to that of the surrounding 
air. And, excepting when the switch handle 
points to 0, the temperature of the radiator water 
will be automatically raised to the degree indi 
cated by the scale number to which the switch 
handle points after it has fallen below the same, 
because the curved ends of the thermostats 
straighten as the temperature of the water falls 
and the contact strips may return to contact the 
bus-bar and close the circuit through the electric ‘ 
heating element. 
The above description of my means for using 

separate heating units has been con?ned to the 
employment of local control. However, there is 
a simple way of applying distant control means 
to my heating units which will now be described. 

Fig. 10 is a front elevation of a Wall box con 
taining the distant control switch in which the 
base 66, of electric insulating material, has the 
switch arm 42a mounted thereon for oscillation 
and the switch blocks 31“, 38a, 39a and 4|!‘1 fas 
tened to the base in arcuate disposition around 
the pivot of the switch arm the outer end of 
which may contact each block in turn. The 
switch arm is shown in solid lines contacting 
switch block 40“, in dotted lines at 42*’ contact 
ing switch block 318 and also in dotted lines at 
423” out of contact with the switch blocks. Ears 
61, 61, having screw holes therein, are fastened 
to the switch base to provide means for attach 
ing the switch box to a wall or the like. Through 
the hole 66a in the base are passed the wire 51“, ' 
which is connected with the switch contact arm 
42“, and the cable 6| containing four insulated 
wires 62, 63, 64 and 65 which are connected with 
the switch blocks 31*, 38'}, 39a and 4|)a respec 
tively. The box cover 68 is fastened to‘ the 
switch base by screws and has a hole in its top 
through which the switch arm pivot, not shown, 
is extended and which is larger'than said pivot 
in order not to contact the cover with the pivot. 
Over this hole in the cover and around the said 
pivot is placed the insulation washer 10. Switch 
handle 69 is connected with the said handle and 
pivot to revolve the pivot and switch arm, to 
which the pivot is fastened. Handle 69 is made 
of porcelain and connected to the' switch arm 
pivot in the same way as above described with 
reference to the engagement of the handle 44 
and the shaft 44b in order that it may be dis 
engaged and removed to provide for the removal 
of the cover 68. By referring to Fig. 11 it may 
be seen that wire 51“, shown in dotted lines, from 
the distant control switch arm 40“, connects with 
the wire 5'1v and thus with the local control switch 
arm 42, and the wires 62, 63, 64 and 65 connect 
the screw caps 31, 38, 39 and 40, respectively, 
which are used as contact blocks, with the con 
tact blocks 31*‘, 38“, 39°‘ and 40a of the distant 
control switch. With this arrangement, when 
the distant control switch arm 428 is in its posi 
tion at 428", out of contact with all of the switch 
blocks, the local-control switch arm 42 may be 
used as though the said distant control switch 
were not connected; also, when the local switch 
arm 42 is in its position at 42", out of contact 
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with all of the switch blocks or screw heads, the 
distant-control switch arm 4-2“ may be used to 
completely control the setting of the apparatus 
for particular maximum temperatures. The 

5 ‘wires 62, 63, 64 and 65 are shown in dotted lines 
in Fig. 11. The part of the cover 68 having the 
scale similar to that shown at 22‘1 in Fig. 2 is 
included in the portion of which has been broken 
away. 

10 The number of the thermostats used and the 
particular setting of the screws 45, 46, H and. 
48, shown in Fig. 8, are for the bene?t of the 
description and may be varied to suit cond1= 
tions and preferences. 

Several, otherwise separate heating units of 
the kind described, may be controlled as a group 
locally or at a distance by the simple expedient 
of connecting the electric heating elements of 
the several radiators in series relation. \ 

It is now clear that the above-described appa 
ratus makes easily possible the separate or group 
control, locally or at a distance, of otherwise in 
dependent iiuid heating units, disposed as de 
sired, of a character adapted for automatic, 
maximum heat regulation. 

Also, it is clear that the distant control fea 
tures shown and described are not an essential 
part of the equipment for local control. 
As stated above, a radiator of conventional 

shape and design is shown in the drawings for 
the purpose of this description, but I also have 
in mind especially designed radiators provided 
with ?at surfaces suitable for mounting the ther 
mostats directly thereon thus eliminating the 
Water box l2 and its connecting pipes [HI and it. 
For similar reasons the electric heating ele 

ment 20 is shown disposed within the radiator 
chamber. There are in my mind other kinds of 
electrical heating elements suitable for the ob 
jects of my invention yet adapted for attach 
ment externally to radiators. 
The simple bi-metal, fiat-bar thermostats 

shown are well suited for the manner of use de 
scribed, but I have in mind other shapes and 
forms of thermostats, such as those of the syl 
phon and disc types containing a volatile liquid 
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or operable in other ways by temperature vari 
ations, which are useful in the operation of auto 
matically controlled electric heating apparatus. 
These variations from the shapes and forms 

described are within the purposes and means of 
obtaining the objects for which my invention is 
intended. ‘ 

Having thus disclosed my invention, what I 
claim as new therein and desire to secure by Let 
ters Patent is, 

In combination, a radiator structure having a 
chamber adapted to retain a ?uid heating medi 
um, an electric heating element disposed in said 
chamber, a plurality of bar-shape thermostats 
fastened at one end ?at against a metallic wall 
exposed to heat from any ?uid in said‘ chamber 
adapted to be curved outward from said wall 
thereby, said metalic wall adapted to have the 
temperature of any fluid within said chamber, a 
plate of electric insulation, a plurality of spring 
circuit-breaking contact strips each disposed ?at 
wise opposite one of said thermostats spaced 
therefrom ‘fastened at one end to said insula 
tion plate, screws adjustably engaged in said con 
tact strips extended toward said thermostats 
spaced therefrom at varying distances, electric 
insulation disposed between said screws and said 
thermostats to insulate said screws from elec 
tric contact with said thermostats, a bus-bar fas 
tened on said plate disposed for electric contact 
by the free ends of said spring contact strips, a 
manually operable switch contact arm mounted 
for oscillation on said plate to connect electrically 
with each and none of said contact strips in turn, 
and means to establish a service electric cur 
rent through said electric heating element oper 
able when said switch arm electrically connects 
with one of said contact strips then in contact 
with said bus-bar, unoperable when said thermo 
stats curve and one pushes said one contact strip 
out of electric contact with said bus-bar and 
again operable when said thermostats straighten 
and said one spring contact strip may return to 
contact said bus-bar. 

WILLIAM B. MULLIN. 
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