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'This invention relates to oil burning sys-

tems and particularly to a novel construc-

tion and arrangement of an automatic elec-
tric. mercury switch for controlling com-
bustion. S

One of the objects of the invention is to
provide novel means for mounting a mer-

cury tube of an electric switch in a manner -

to obviate the formation of joints, which
in time stick or corrode.- This object is ef-
fected by mounting the tube on an armature
- which is, in turn, mounted on a flat spring,
so that when the armature is attracted by
electro-magrets, the spring will yield to per-
rnit the tilting of the tube to cause the mer-

- cury therein to flow from one end to the

20

25

other:. . o

Another object of the invention is to pro-
vide novel means for insuring that sufficient
tilt shall be given to the mercury tube, in its
actuation to close the switch, to insure that
the' mercury will flow to the end of the tube
containing the contact wires.

Another object of the invention relates
to means for actuating an armature by elec-
tro-magnets and ‘at-the same time automati-
cally opening or closing a mechanical elec-
tric switch without subjecting the switch

- member to vibration, which follows from the
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. the electric. motor which operates to cause
fuel to be supplied to the furnaceor other.
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85 ation of the switch unreliable.
~ cific embodiment of my invention, the ar-.

usual arrangement in which a switch mem-

ber is directly attracted by electro-magnets”™

energized from an alternating current,
whereby arcing occurs at the.contacts, caus-
ing them to burn away, rendering the oper-
In the spe-

mature carries the mercury tube of a main
electric control switch. ) L
Another - object of the invention resides

in the novel manner of mounting the mer--

cury tube for movement under the influence
of electro-magnets, whereby should the sup-
port for the tube break, the tube will fall
into position to cause the mercury to flow
to the end of the tube.opposite to that con-
taining the contact wires and thus shut off

place of combustion.

A still further object of the invention re--

sides in the'provision of a safety device com-
prising ‘an " electric circuit for controlling
the operation of electrical devices which in
turn control the initiation and maintenance

of combustion, a switch in said circuit nor--

mally open and automatic means for actu-

1924, Serial No. 717,189,

ating the switch controlled by combustion
conditions and operating, upon combustion
being established, to close said switch to
permit the continuance of combustion and,
upon- failure of combustion to. occur, to
maintain said switch open and thereby ren-
der said electrical devices inoperative.

In the preferred embodiment of my in-
rention shown in the drawings, this safety
device is in the form of a thermostatic
switch which ‘is adapted to be moved to
close the control circuit under heat of com-
bustion and to hold the switch open when
there is no heat. The invention, however, is
not limited to this particular means for ef-
fecting the operation of this safety device.

Other objects of the invention relate to
details of construction and to combinations
and arrangements of parts hereinafter de-
scribed and pointed .out-in the claims.

The invention is illustrated in the accom-
panying drawing in which the viéw is a dia-
grammatic view of a fuel burning system
having my control apparatus applied there-
to, the switch' board being shown in front
glevation and. the furnace and’ connected
n-rts being shown -in seéctional plan.

" Referring now to the drawings, the nu-
meral 1 indicates a board of insulating ma-
terial, on which the control switches are

mounted, and which switches will now be-

described. The numeral 2 indicates a glass

tube which is partly filled with mercury

and which has a pair of electric contacts
3—3 at one end, to which are connected the
ends of flexible conductors 4, which at their
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other ends are connected to binding posts 5. .

The contacts 8 are adapted to be closed or
opened by the mercury according to the an-
gle at which the glass tube 2 rests. The
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tube 2 is mounted in clips 6 which, in turn,

are mounted on an armature 7. Secured to
the armature 7 is a flat or leaf spring 8, one

“end of which is- secured -to a bracket 9

mounted on the board 1. The armature 7
is adapted to be acted on by the electro-
magnets 10—11, and when such action takes
place, the tube 2 will tilt to the right and
cause the mercury therein to flow to the
right-hand énd of the tube and close the elec-
tric -contacts 8. In this .movement, the

-spring 8 yields to permit the tilting of the

tube as described. It will be observed that

the magnets are inclined slightly to the

right. The arrangement described is such
as-to secure a sufficient tilt of the tube to
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effect closing by the mercury of the contacts
3.. When the magnets 10—11 are energized,
the armature T first engages the end of the
magnet 10; thereafter, the magnet 11 draws

5 down the outer end of the armature, caus-

ing the spring 8 to buckle slightly, giving
additional tilt to the mercury tube. In
some cases where the apparatus was not

properly leveled, it would be found impos-
3¢ gible for this mercury tube to properly op-

erate because of the small angle through
which it works. )

When the magnets are de-energized, -the
spring 8 has sufficient power to tilt the tube

15 2 to the left, or into the position shown in the

drawing. The actuation of the armature 7
is used, according to my invention, to auto-
matically and indirectly operate an electric
switch in a circuit to be presently described.

20 To this end, there is secured on the rear end

of the armature 7 an arm 12, which normally
engages the free end of a spring arm 13,
which, at its other end, in the drawing the
lower end, is secured to, or forms part of, a

25 conducting plate 14, mounted on the board 1.-

The spring arm 13 constitutes a movable
switch member and has mounted thereon,
near its free end, a contact member or switch
15, which is adapted to make and break con-

30-tact with the end of an adjustable contact

member 16, which is mounted in a conduct-
ing plate or bracket 172, secured on the
board 1.

The spring arm 13 tends normally to move

85 the contact 15 into engagement with the end

of contact 16, but is held from such move-
ment by the arm 12 on the armature 7.
When the magnets 10—11 are energized and
the armature 7 pulled downward, the arm

40 19 will be moved away from the free end of

the spring arm 13, and the latter will move
to the left, as shown in the drawings, to
bring. the contact 15 into engagement. with

the contact 16. When the armature 7 is.
4 raised by spring 8, the arm 12 again moves

the switch member 13 to the right to break

connection between the contacts 15 and 16.
From the above described arrangement, it

will be seen that the switch member 18, while

50 controlled in its movement by the armature

7, is not subject to vibration ‘as, when the
contacts 15 and 16 are closed, the arm 12
will be out of engagement with the end of
the switch member 18, and while the arma-

65 ture 7 will, or may, vibrate, and will cer-

tainly do so if the magnets are energized by
alternating current, such vibration has no
effect upon said switch member 18.

The numerals 17 and 18 indicate the main

60 clectric wires of which the wire 17 runs to

a motor 19 and is connected by branch wires
20 and 21 to one end of primary coils 22 and
23, respectively, of transformers 24 and 25.
The wire 18 leads to the binding post 5 and

65 through the contacts 3—3 and the second
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bihding post 5 to the motor 19. Branch

wires 26—27 connect wire 18 to the respec-
tive coils 22 and 23 of the transformers 24
and 25. From the low-voltage side of the

‘transformer 24, a wire 28 leads to an or-

dinary spark coil 29, and from this spark
coil a wire 30 leads to a spark plug 81. The
ground connection 'is indicated at 32, The
numeral 33 indicates a room thermostat
which controls the current to the magnets
10—11 according to the temperature of the
room in which said thermostat is located.
‘Current for the room thermostat circuit is
supplied by the low-voltage side 84 of the
transformer 25, o

. A wire 35 from the low-voltage side of
transformer 24 runs to a spring contact
member 36, which co-operates with an ad-
justable contact member 87. The numeral
38 indicates a strip of thermostatic metal,

which at its upper end is secured to a con--
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ducting plate 89 mounted on the board 1 -

and grounded at 40, and its lower end is
provided with a contact 41 which is adapted,
when the strip of thermostatic metal 38 is
cold, to engage the spring contact member
36 and force it ultimately into engagement
with the contact member 37. A wire 38
connects the thermostatic metal 38 with the
low-voltage side of transformer 25. When
the contact 41 engages the contact 36, the
current to the spark coil- 29 will be com-
pleted through the strip of thermostatic
metal 38 which is grounded at 40, one side
of the spark coil 29 being also grounded. at
32, as previously stated.’

It is necessary that the mercury tube 2 be
tilted to the right before current will flow
to motor 14 and transformer 24. ’

Wound about the thermostatic strip of
metal 88 is a coil 42 which is for the purpose
of heating said thermostatic metal and caus-
ing it to move to the right to open certain
circuits which will be described in detail
later. The coil 42 is connected in parallel
with the coils 43 of the magnets 10—11.

" The wire 44 of transformer 25 runs to coil

42, and the other wire 45 from said trans-
former runs through room thermostat 83 to
one end of the coils 43 of magnets 10—11.
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The other end of the coils 48 is connected -

to the conducting plate 17%, previously re-
ferred to, and from this plate a wire 46
leads to a conducting plate 47 on which the
adjustable contact 87 is mounted. A wire
48 runs from the switch member 13 to the
ground connection 40, but has interposed in

its length a thermostatic switch comprising

a thermostatic bar 49 and a contact screw
50. The thermostatic bar is located in suit-
able proximity to the burner 51 which sup-
plies ignited fuel to the furnace 52 to be
effected by the heat thereof, and when heat-
ed, it acts to close a contact hetween itself
and the screw 50 to establish the cireuit over
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the line wire 48. The. electric motor.19 .op-
erates the air blower 53 and a fuel pump 54.
A suction pipe 55 runs to a fuel:tank (not
shown) and the discharge pipe 56 is con-
nected to a fuel spray nozzle 57. .
. When the motor 19 starts, fuel is pumped
to spray nozzle 57 and. air is furnished. to
the fuel spray by the blower wheel 53, and
said fuel is ignited by the spark plug 31.
Assuming the mercury tube 2 is in the po-
sition shown and that the contacts 87, 36 and -
41 are all in proper engagement. with each
other, upon closing of the thermostatic
switch 83, current will flow .from trans-
former 25 through the magnet coils 43
through contacts 87, 36 and 41, and through
the coil 42 back to the transformer 25. The
instant that current flows.through the mag-
net coils 43, the armature 7. will be attracted
by the magnets 10 and 11 and the tube 2 will -
tilt to the right, causing the mercury there-
in to flow to the end .of the tube containing

"~ the.contacts 3 and through said contacts to
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" whereby a parallel electric current from the

close the circuit to motor 19 and trans-
former 24. This transformer will furnish
current to the spark. coil.29, as before de-
seribed. In the movement of the armature
under the attraction of the magnets 10 and
11, the said armature will first engage.the
end of magnet 10 and then its outer end will
be drawn downward by magnet 11, causing
the spring 8 to slightly buckle, and insuring
a sufficient tilt of the tube 2 to cause the mer-
cury therein to flow to thé end’containing
the contacts 3. -When the armature 7 is at-
tracted by the madgnets, the arm 12 thereon
will release the spring switch member 13
and permit it to engage the contact 16.-

magpet coils 43 to the coil 42 will be estab-
lished over.the wire 48 as soon as the heat
of the burner actuates the thermostatic bar-
49 to make engagement with contact 50. - As
soon as the thermostatic strip 38 has been
heated by coil 42 to the proper temperature,
said strip. will move to. the right and open

- the contacts 87, 86 and 41. ‘That is to say,

when the thermostatic strip moves to the
right, the spring contact member 36 will also
move to the right a small amount so as to
be out of engagenient with the end of the
screw contact 87. The opening ‘of ‘these
contacts 87 and 36 breaks the: circuit of one.
of the parallel circuits to magnet coils 43
and coil 42, the circuit thus broken .being
that carriﬁd over the wire 46. .The opening
of contacts 41 and 86 breaks the circuit.to.
the spark coil 29 over the wire.35. It will
be seen, however, that current.continues to-
flow through coils 42 and 43 because.of the
circuit established by contact of the switch
member-13 with the eontact 16 as before de-
seribed. If the circuit to the room thermo-
stat is broken, or if the main line current.is
shut off, no current will flow through.the

175 18
magnet. coils 43 or eoil 42 and the mercury
tube 2 will instantly: tilt to ‘the left under
the influence of spring 8, and the circuit to
motor 19 and transformer 24 will be in-

-stantly broken. The immediate closing of

the room thermostat circuit, or of the main
line circuit, will not start the -motor until
the thermostatic strip 88 has been cooled
down sufficiently so that it will move to the

Jleft -and establish the contacts at 41 and- 36

and then at 36 and 87. “With this arrange-
ment, it is impossible at any .time'to turn
on the motor 19 until the circuit to spark coil
29 has.been closed by contacts 41 and 36. I
usually set the thermostatic strip 38 so that
it will close contacts 36 and 37 in from one
to two.minutes after current is shut off from
coil 42. This feature of the invention, how-
ever, is claimed in my pending application
Serial Number 602.291, filed November 20,
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1922, and is only briefly referred-to herein -

to make the general construction and opera-
tion of the device clear. ' L

The electric safety feature afforded by the
thermostatic switch 49, 50 is an -important

-feature of the invention and is distinguished

by the fact that this switch is closed by heat
from. the fire and is open when there is no

‘heat;. therefore, with this arrangement, the

turning on.of -thé burner .depends.on. hav-
ing the switch closed, and the tufning off of
the burner depends upon having the switch
open. This: yields'the maximum of safety
‘as . compared to- an: electric. safety: device

-where the turning off, of the burner depends
-on: the making of the Qcircuit rather than on

the breaking thereof. - =~ . "~ .
_.. In order that the operation and the advan-

tages ‘of this safety device may be under-

stood, let it be assumed that when the room
thermostat circuit was closed and .the:cir-.
cuit to the motor established, the spark plug
failed -to operate or, operating, failed to ig-

8¢

nite the fuel.: Under  these circumstances,.

the thermostatic bar 49 would remain out of
contact with the serew 50 and no circuit will
liave been established over the wire 48 by the
release of the switch- member 13 effected by
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the attraction of the armature 7.  -As soon, -

therefore, as the coil 42 had heated the ther- 'V

mostatic bar-88 to cause it to break the con-
tacts at 87, 86 and 41, no-current would pass
through the coils 43, the circuit over the
wire 48 .being open, and hence the magnets

would be de-energized. and the spring 18

would. cause the mercury tube 2:to tilt, and

break the circuit'to the motor 19. Thus, it

will be: seen that when the:room thermostat.
circuit is closed, if the-fuel fails to:ignite,
for any eause, the electrical control:system:
described will automati¢ally cause the epera-
tion -of the motor to cease after a-brief in-
terval of time. = - S
Iclaim: T
. 1. In. an. electric .control - systenr«for -0il

1
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burners, in combination with electrically-
operated means for initiating and maintain-
ing combustion, a control circuit therefor,
a switch in said circuit normally closed when
the burner is started and operating there-

" after to open the circuit to said electrically-
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operated means, a safety device for control-
ling the operation of said electrically-op-
erated means after the circuit thereto has
been broken comprising an electric circuit in-
cluding said electrically-operated means, and
an automatic switch in -said circuit normal-
ly open and operating, upo: ~establishment
of combustion, to close before said first
named switch opens. ‘

2, In ‘an electric control system for oil.

burners, in combination with electrically-op-
erated means for initiating and maintaining
combustion, a safety-device for controlling
the operation of said electrically-operated
means comprising an electric circuit includ-
ing said electrically-operated means, an au-
tomatic device controlling the operation of
said electrically-operated means which is nor-

5 mally in position to permit the starting

thereof, an automatic safety-switch respon-
sive to combustion conditions for controlling

" the operation of said electrically-operated

30

means and maintaining the circuit thereto
during the running period of said electrical-

" ly-operated ‘means, said automatic safety
~ switch being adapted: to co-dperate, when

-36

closed, with said automatic device to permit
the burner to continue to operate if combus-

‘tion takes place, and, when open, to: shut

off the burner when there is no combustion,
said automatic safety switch being normal-
ly open-and operating upon the establish-
ment of combustion to close, whereby upon

the failure of combustion, the failure of said.
- switch to close will permit the automatic

device to render said electrically-operated
means 'inOpe'rative_. : T

3. In an electric "control systém for ‘oil

' burners, in combination with electrically-op-

erated means for initiating and maintaining
combustion, a circuit- therefor controlled by

. a room thermostat, automatic means operat-

50

ing, after closing said circuit, to break the
circuit to' said electrically-operated - means,
and a safety device for controlling the opera-
tion of said electrically-operated means after
the circuit thereto has ‘been broken, com-
prising . a second electric circuit including

- said electrically-operated means, and estab-

lished in part by the initial actuation of the

-~ latter, and an automatic switch in said sec-

~ond circuit normally open and operating,
- upon establishment of combustion, to close,
. whereby, upon failure ‘of combustion, the

failure of said circuit to close will render

~said electrically-operated means inoperative.

4. In an electric .control system for oil
- burpers; in combination with a burner, ¢elec-

.85 trically-o p erath devices ﬂfor eﬁecﬁing the

1,602,175

operation of the same, an elec.trié circuit in-
cluding said * devices, "electrically-operated

means controlling the making and breaking

of said circuit; a room thermostat. controlling
the circuit to said electrically-operated
means, automatic means operating to break

70

the circuit to said electrically-operated means -

after it has been established by the operation
of the room thermostat, a third circuit for
.controlling said electrically-operated means
and established in part by the. actuation of
the latter to elose the first named circuit, and
automatic means responsive to combustion
conditions normally holding said third cir-
cuit open and operating, upon establishment
of combustion, to close the same, swhereby
upon the failure of combustion, the failure
~of said automatic means to close said last
named circuit will render the system in-
operative. .. Lo
5. In an electric control system for oil
burners, in combination with a burner, elec-
trically-operated devices for effecting the op-
eration of the same, a circuit therefor, a main
control switch governing the circuit to said
devices, an automatic switch which controls
the operation of said main control switch, a
“parallel circuit which connects to said auto-
matic switch and which is established in
part by the closing of said main control
switch, and when established, controlling the
operation thereof, and a thermostatic switch
* Jocated in proximity. to the burner and actu-
ated to be closed by the heat thereof and to
open when there is no heat whereby, upon
failure of ignition upon operation of the
main control switch, the automatic switch
will cause the main control switch to break
the circuit to said devices. .
6. In an electric control system- for oil
burners, in combination with electrically-
operated means for initiating and maintain-

* ing combustion, a safety device for control-

ling the operation of said electrically-oper-
atéd -means, comprising an electric circuit
incliding said electrically-operated means,
an _electrically-heated thermostatic device

which is normally in position to permit the

starting - of the electrically-operated means,

an automatic switch in thé electric circuit

and which is adapted to co-operate with said

80
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electrically-heated thermostatic device either |

to permit the burner to continue to operate
if combustion takes place, or to shut off the
burner if there is no combustion, said auto-
" matic¢'switch being normally open and oper-
ating upon the establishment of combustion
to -close, whereby upon the failure of com-
bustion, the failure of said switch to close

will permit the electrically-heated ther- -

mostatic device to render said electrically-

 operated means-inoperative.

7..In an electric control system for oil
burners, in combination with a burner, elec-
trically-operated devices for effecting the

130
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operation of the same, a main control switch
governing the circuit to said devices, an elec-
tro-magnet for actuating said switch, an
electric circuit including said magnet, auto-
matic means operating to establish said cir-
cuit to actuate said switch and thereafter to
break the circuit, and safety means for con-
trolling said switch comprising a parallel
circuit including said magnet and baving a
thermostatic switch located therein in prox-

* imity to the burner and adapted to be closed

by the heat thereof and to open when there
is no heat, whereby, after the main switch
has been closed to establish the.circuit to
said devices; should the-fuel fail to ignite,
when the first named circuit to said magnet
is broken, the magnet will be de-energized
by failure of the thermostatic switch to close
the parallel
circuit to said devices.

8. In an electric .control system for oil
burners, in combination with a burner, elec-
trically-operated .devices
operation of the same, a main control switch

circuit and said control switch.
‘will open to break the

for effecting the

governing the circuit to. said. devices, an
electro-magnet for actuating said switch, an
automatic switch in said electro-magnet cir-

cuit which is normally closed and which is-
‘adapted to automatically open in.a short

time after said main control switch is closed,

B
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and safety means for controlling said main -

switch comprising a parallel circuit includ-

switeh located therein in proximity to the
burner and adapted to be closed by the heat
thereof and to open when there is no-heat,
whereby, after the main switch has been
closed to-establish the circuit to said devices,

‘ing said magnet and having a thermostatic -

should the fuel fail to ignite, when the cir- -

“cuit. to ‘said ‘magnet is broken, the magnet

will be de-energized by the failure of the

40

thermostatic switch to close the parallel cir- -

cuit, and said main control switch will open

to break the circuit to said devices. -
In testimony whereof; I have hereunto set
my hand. . ' : o

LEWIS L. SCOTT.
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