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1

This -invention appertains to furnaces and
boilers and more particularly to a novel control
for the heating systems of buildings.

The primary object of my invention is to pro-
vide a simple means for maintaining a constant
desired temperature in a home or other building,
irrespective of outside temperature, through the
use of a room thermostat arranged in a novel
manner with the controls of a conventional heat-
ing system.

Another salient object of my invention is to
provide novel means for holding the main valve
of a gas burner for a domestic heating system
open to its full extent, and for controlling the
flow of & limited quantity of gas thereto through
the use of & secondary valve, so that the burner
will be maintained on a low flame to supply suffi-
cient heat to the building to compensate for the
heat loss of the building.

Another important object of my invention is
to provide novel means incorporated with the
rgom thermostat and operating in conjunction
with a secondary control valve for maintaining
a  civeuit closed through the operating mecha-
nism of the main valve for holding said main
valve open, after the building no longer calls for
heat, g0 that a limited supply of gas can flow
through the main valve for maintaining the
burner on an extreme low flame to compensate
for the heat loss of a building.

Another further important object of my in-
vention is to provide means controlled by the
room thermostat for entirely shutbing off the
main supply valve for the burner, should the
temperature in the building rise above an unde-
sired degree.

A still further object of my invention is to pro-
vide a control of the above character which will
be extremely simple and durable in construction,
one that wiil be easy and inexpensive to con-
struet and one which can be incorporated in the
standard controls for a gas burner at a low cost.

With these and other objects in view the in-
vention consists in the novel construction, ar-
rangemens and formation of parts, as will be
hereinafter more specifically deseribed, claimed,
and illustrated in the accompanying drawing, in
which

The figure is a diagrammatic view illustrating
my novel arrangement of circuits and room ther-
mostat in a conventional gas heating system for
maintaining an even constant temperature in a
building.

Referring to the drawing, the numeral { indi-
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cates a gas burner for a furnace or a domestic
heating system 2. The burner { is provided with
a pilct burner 3 disposed in relative close prox-
imity thereto. The burner [ is supplied with
illuminating gas through a supply line 4 and:-the
flow of gas through the line-4 is controlled by a
main supply valve 5 and a secondary or by-pass
valve 6.

The elements, so far described, are all of a
standard type now found in the open market and
will not be described in minute detail.

It is to be noted, however, that the valve § is
of the type commonly known as an electric dia-
phragm gas valve and can be considered as the
same valve No. V117, manufactured by the Minne-
apolis-Honeywell Regulator Company, of Minne-
apolis, Minnesota. The valve § includes a casing
T having a valve seat 8 for the valve body 9. The
valve body 9 is operated from a diaphragm 18, en~
closed in a housing {i. Movement of the dia-
phragm. for opening and closing the.valve body
9 is controlled by a ball valve i2, the stem 3 of
which slidably extends through a casing 14. The
casing 14 encloses certain electrical mechanism

5 which will be later described. When the valve 12

is moved to an open position by this electrical
mechanism, the valve body 9 is moved off of its
seat and when the valve 12 is. closed the valve
body 9 is moved on its seat.

The valve 6 also controls the flow of gas through
the line 4 and the same includes a valve casing
15 having a valve seat 16. ‘Movable on and off
of the seat is & valve body t71. This valve 6 is
supplied with gas from any- suitable source of

5 supply. Connected with stem 18 of the valve

body {7 is the movable core 19 of an electric sole-
noid 20. When the solenoid- 28 is energized the
valve body 17 is raised from off of its seat and
free flow of gas through the valve is permitted
and such gas will flow in full volume to the main
valve 5. The low end of the valve casing 15 car~
ries an adjustable rod 21 and this rod is so posi-
tioned as to normally hold the valve body 17 in
a raised position slightly off of its seat so that a
limited quantity of gas will flow at all times
through the valve casing (5.

The pilot burner 3 is connected by a.pipe 22
to a suitable source of gas supply to maintain
the pilot 1it at all times.

Now referring to the electrical mechanism
within the box {4, it - will be noted that the same
ineludes an electromagnet 28 utilized for attract-
ing an armature 24. This armature is in the na-
ture of a hell crank 24 and the bell crank is
pivobed at its angle, as at 25 within the box 14.
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The stem 13 of the ball valve 12 is pivotally con-
nected as at 26 to the lower leg of the bell crank
shaped armature 24. {When the electromagnet
23 is de-energized the armature 24 can be nor-
mally held away from the same by a spring 27.

Also located within the box {4 is a terminal
block 28 formed of insulation and this block 28
carries spaced terminals 29, 38, 3! and 82. The
terminals 21 and 32 carry and have electrically
connected therewith contact blades 33 and 34
and these blades are normally held out of con-
tact with one ancther through their inherent re-
siliency. The lower leg of the bell crank shaped
armature 24 engages the blade 34 and when the
armature is attracted by the electromagnet 23,
the blade 84 is moved into electric contact with
the blade 33.

Current is supplied to the electric system from
any suitable source, to wires 35 and 38 and these
wires lead to a transformer 37. Leading from
the output coil of the transformer are lead and
return wires 38 and 39. The transformer 27 is
utilized for reducing the voltage to the solenoid
20 and the electromagnet 23. The lead wire 28
is electrically connected to the terminal 29 and
the return wire 39 is electrically connected to the
terminal 38. A branch return wire 48 is also
electrically connected to the terminal 38 and this
wire is electrically connected to a contact 41
which constitutes a part of a room thermostat
42.

The room thermostat 42 also includes contacts
43 and 44, the purpose of which will later ap-
pear. The room thermostat 42 is also of a stand-
ard make now found on the open market and
includes a bi-metallic arm 45. Connected with
the arm 45 is a head 4§ carrying spaced contact
blades 47, 48 and 49. The blades are of a re-
silient nature and means is provided for initially
adjusting or setting the position thereof.
to be noted that the blades 47, 48 and 48 and the
contacts 41, 43 and 44 are spaced different dis-
tances apart so that upon movement of the head
4§ to the left the blade 47 will engage contact
41 after which the blade 49 will engage contact
44 and finally blade 48 will engage contact 42.
Electrically connected with the arm 45 is a wire
50 and this wire is electrically connected with
terminal 31. Electrically connected with ter-
minal 32 is a wire 3{ which is in electrical con-
nection with contact 43. Leading from contact
44 is an electric conducting wire 52 and this wire
returns to one terminal of the solencid 28, the
other terminal of the solenoid 28 has electrically
connected therewith a return wire 53 which is
electrically connected with terminal 28. This
terminal 29 also has electrically connected therc-
with a wire 54 which is electrically connected
with one terminal of the electromagnet 23. The
other terminal of the electromagnet has elec-
trically connected therewith a wire 58 which
leads to and is electrically connected with ter-
minal 32,

The room thermostat 42 is, of course, posi-
tioned within the upper part of a home or build-
ing at a desired place.

In operation of my improved controls and con-
sidering that the room thermostat is calling for
heat and that the burner 1 is out, then the arm
45 of the thermostat moves to the left and the
blade 47 will engage contact #41. This blade and
the thermostat is then electrically connected
with the branch return wire 46 and the main re-
turn wire 39. Upon continued movement of the
head 46 to the left the blade 49 will engage con-
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tact 44 and flow of current will be established
through the solenoid 20. The supplemental or
by-pass valve 6 will then be open to its full ex-
tent and current flow is as follows: from wire 38
through terminal 28 through wire 53, through
solenoid 26, through wire 52, through contact a4,
blade 48, head 46, blade 47, contact 41, through
wires 40 and 39. Upon continued movement of.
the head 48 to the left the blade 48 will engage
contact 43 and the electromagnet 23 will be ener-
gized. The armature 24 will be drawn over and
the ball valve 12 will be raised. This will per-
mit the opening of the main valve 5 and the
burner { will be lit by the pilot 3. When blade
48 engages contact 43 current flow is as follows:
through wire 38 to terminal 29, through wire 54,
through electromagnet 23, through wire 51, con-
tact 43, blade 48, head 46, blade 47, contact a1,
through return wires 40 and 239. At this time
the armature 24 will bring blade 34 into electrical
contact with blade 33 and this constitutes a part
of a circuit to maintain the electromagnet 23
energized so that the main valve 5 will be held
open.

As the house becomes heated and the desired
degree is reached, the arm 45 moves to the right.
The salient feature of the invention is to pro-
vide means for maintaining the main valve 5
open and the secondary valve § in a partly closed
position after the thermostat no longer calls
for heat so that the burner | can be maintained
ont a low flame and thereby compensate for a
heat loss in the building. By doing this, the
temperature can be maintained at ahy desired
degree of heat.

When the head 46 of the room thermostat
moves to the right the blade 48 disengages first
from its contact 43 and both the main and sec-
ondary valves 5 and 8 are held open.  Upon
continued movement of the arm 45 to the right
the blade 48 will move away from its contact
44 and consequently the circuit through the
solenoid 28 will be broken and the valve body
{7 of the secondary valve 6 will drop under its
own weight against the adjustable stem 21. This
stem will hold the secondary valve open g de-
sired slight distance and the burner will be
maintained upon low flame; due to the fact
that the main valve 5§ is held open by the en-
gagement of the hold over contact blades 33
and 34, It can be seen that current flow in
this instance is as follows: through wires 38
and 84, through electromagnet 23, through wire
85, to terminal 32, through blades 34 and 33,
through wire 549, arm 45, head 46, blade 471 and
contact 4f back through return wires 48 and
88. If the temperature of a building continues
to rise above the desired degree, then the head
&8 of the thermostat 42 will continue to move
to the right and blade 41 will be carried away
from its contact 41. Consequently the circuit
will be broken through the electromagnet 23
and the armature 24 will be bulled away from
the magnet by the spring 27. The hold over
blade 34 will move away from and out of electric
contact with the blade 33. The main valve §
will now move to its closed position and the
burner | will be extinguished.

When the building calls for heat, the arm
45 will move to the left and the circuits will be
closed as previously described.

Changes in details may be made without de-
parting from the spirit or the scope of my in-
vention, but what I claim as new is:
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The combination with a heating system in-
cluding a burner, a pipe for supplying fuel to
the burner, 2 main and secondary valve for con-~
trolling the flow of fuel through the pipe, said
valves being normally movable toward a closed
position, adjustable means for holding the sec-
ondary valve in a partially opened position, elec-
tric means including a solenoid for moving the
secondary valve to a fully opened position, elec-
tric means for opening the main valve includ-
ing an electromagnet, an armature adapted to
be attracted by said magnet, hold over contacts
normally spaced but movable into electrical con-
tact upon movement of the armature toward its
electromagnet, a room thermostat including a
bi-metallic arm effected by change in tempera-
tures, & head movable with the arm, stationary
contacts unequally spaced and contact blades
carried by the head movable toward and away
from the contacts with said head, feed and return
wires, the feed wire being connected to one
terminal of the magnet and return wire being
electrically connected to one contact of the room
thermostat, means electrically connecting the
other terminal of the electro-magnet to one hold
over contact, the other hold over contact being
glectrically connected with the arm of the ther-
mostat, said first mentioned hold over contact
being electrically connected with an intermediate
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contact of the thermostat, and another of said
thermostat contacts being electrically connected
with one terminal of the solenoid to the feed wire,
the thermostat being set whereby when heat is
being called for a blade will first engage $the con-
tact for the wire leading to the solenoid and
upon further movement a blade will engage the
intermediate contact so that the solemoid will
be first energized to open the secondary valve
and then the electromagnst will be energized
to open the main valve and whereby upon move-
ment of the thermostat arm and head in an op-
posite direction the circuit to the solenoid will
be first broken and the circuit to the electro~
magnet will be finally broken.
SIMON V. BORST.
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