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My invention relates to :a circuit ¢ontrol-
ling device, more particularly a circuit con-
trolling device responsive to heating con-

ditions.

‘8§ In oil burner control systems a switching

means responsive to flame conditions is

- usually employed in the fire-box of the fur-
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nace. One function of such a switch is to
establish proper circuit connections for start-
ing the electrical oil burner equipment when
the switch is cool and to establish different
circuit connections after flame is obtained.

In this way the switch automatically pre-
vents the starting of the electrical oil burner
equipment under improper and dangerous
conditions so as to avoid any accumulation
of oil and oil vapors in a hot fire-box with
possibilities of a dangerous explosion.

Thus the principal object of my invention
is to provide an improved automatic switch-
ing means operable between two circuit con-
trolling -positions and responsive with pre-
cision and certainty to flame conditions.

A further object of my invention is to pro-
vide a flame-responsive switch with a roller
contact so that one circuit will be made be-
fore another is broken.

" My invention will be better understood by
reference to the drawings which show the
preferred embodiment of my invention.

Fig. 1 represents the preferred embodi-
ment of the switch mechanism with the cover
removed therefrom.

Fig, 2 is a detail showing of the flame-

responsive element.

ig. 3 is a detail showing of the switch-

mechanism. :

Fig. 4 shows the device embodied in a fur- -

nace. - , .

In my device a switch mechanism is
mounted upon a base. - Exténding from this
base is a flame-responsive element which is
connected to the switch by means of lever
mechanisms to move the switch in response
to flame condition. The switch mechanism
is so constructed that when the movable part
is moved from one contact to another the sec-

. ond contact will be engaged by the movable
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part before the first contact is disengaged
therefrom. In this manner the second cir-

“cuit may be completed before the first cir-
cuit is broken. - : ' ’

‘Referring to the drawing Fig. 1, the
numeral 1 designates a base upon which is
mounted a support 2. The support 2 has
mounted thereon the contact plates 3, 4 and
5 which are engaged by means of the roller
contact 6 mounted in the supporting frame 7.

The supporting frame 7 by means of spring

8 is biased to cause roller 6 to contact with
the contact plates.. This frame 7 is mounted
upon a lever 9 which is pivoted in the frame
10 mounted upon the base 1.. A second bias-
ing spring 11 engages the lever 9. A. lever
mechanism consisting of parts 18 and 14 en-
gages the lever 9 by means of a pivotal slid-

ing connection 12. Parts 13 and 14 are fric-

- tionally engaged at 15 which permits relative

movement between the parts 13 and 14 should
circumstances require such a movement if

" the roller contact 6 is in either of the pivot-

ing positions and further movement of the
member 14 results from the operation of the
flame-responsive device. - The member 14 is
pivotally mounted in the support 17. A
flame-responsive device, the casing 20 of
which extends from the rear of the base 1,
is connected to the lever 14 by means of the
element 18 which forms an extension of the

 part 19 extending from the casing 20.

Spring 16 connected to the member 14 urges
said member in a clockwise direction about
its pivot in support 17 against the element
18. Movement of part 19 1s magnified at the
roller contact by means of the multiplying
feature of the levers. .

Referring to Fig. 2, the casing 20 which
is made of nichrome has mounted therein
the quartz rod 21 which supports the exten-
sion member 19. The nichrome casing and
the quartz rod have different coefficients of
expansion which results in the movement of
the quartz rod 21 with respect to the base 1
upon which the casing 20 is mounted in re-
sponse to flame conditions. .

Fig. 3 is a detailed showing of the switch
mechanism. The contact plates 4 and 5 are
carried on the opposite side of the support 2
from the contact plate 3. It will be observed

that the roller contact 6 is at all times in en- 100
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gagement with the contact plate 8 and at the
Iimit of its travel with either the contact
plates 4 and 5. The spring 8 biases the frame
member 7 which is pivoted in the lever 9 and
causes the roller contact 6 to have engage-
ment with the contact plates at all times.

Referring to Fig. 4 a furnace is designated
by the numeral 80 in the fire box of which
is mounted the flame-responsive device 20
mounted on the base 1 which is attached to
the rear of the frame.

The operation of the device is as follows:
In Fig. 1 it will be seen that the roller con-
tact is in one position with the roller in en-
gagement with the plates 3'and 4. With the
casing 20 extending into the fire-box of the
furnace upon a flame being established
therein the casing 20 and the quartz rod 21
therein will expand in Tesponse to the heat
absorbed from the flame. Because of the
difference of coefficient of expansion of the
casing 20 and the quartz rod 21, the casing
20 will expand to a greater extent than the
rod 21. Since the casing 20 is firmly at-
tached to the base 1 the end of the casing to
which the quartz rod 21 is attached will move
to the left, as shown in Fig. 2. This will
cause the element 18 to draw the lever 14 in
a clockwise direction about the pivot in the
support 17. By means of the pivotal connec-
tion 12, the lever 9 will be rotated about its
pivot in the frame 10 in a counter-clockwise
direction, thus causing the roller 6 to move
from contact with the contact plate 4 to a
position in contact with the plate 5. It will
be noticed, however, that since the roller 6
has a greater diameter than the difference
between the contact plates 4 and 5 that the
roller 6 will engage the contact plate 5 be-
fore it disengages the contact plate 4. Thus,
before one circuit is deenergized, another cir-
cuit will be energized. It will be under-
stood, of .course, that the plates 4, 5, and 3
are connected with conductors which lead
to circuits to be controlled by the “switch
mechanism. ‘ ‘ .

If the flame goes out for any reason, the

- casing 20 will cool, thereby permitting ‘the
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quartz rod 21 to move to the right, thus caus-
ing the lever mechanism to move in opposite
direction to cause the roller 6 to again move
to its initial position in which the plates 3
and 4 were originally engaged, -

It will thus be seen that I have provided a
switch mechanism which is responsive to
flame conditions and in which one circuit is
not broken until another circuit is completed.

The embodiment of the invention illus-
trated and described herein has been selected
for the purpose of clearly setting forth the
principles involved. It will be apparent
however, that the invention is susceptible of
being modified to meet the different condi-
tions encountered in its use, and I, there-

fore, aim to cover by the appended claims
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all the modifications within the true spirit
and scope of my invention.

What I claim as new and desire to secure
by Letters Patent of the United States is:

1. In a flame-responsive control device, a
switch mechanism comprising spaced apart
stationary contacts and a circuit controlling
roller contact movable to cooperate there-
with, relatively movable members connected
to said movable contact and to each other for
moving said roller contact to contact with
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different of said stationary contacts and an -

element responsive to flame conditions con-
nected to said relatively movable members
causing movement of the same to move said
movable circuit controlling roller contact in
response to flame conditions. '

2. In a flame-responsive control switch, a
switch mechanism comprising a plurality of.

stationary contacts, two of said contacts be-
ing oppositely disposed to a third, and a
roller contact cooperating therewith, said
roller engaging said third contact at all
times, lever mechanism having a multiplying
movement connected to said roller contact to
actuate the same and a flame-responsive de-
vice connected to said lever mechanism for
causing movement of the said lever mecha-
nism in response to flame conditions." '
3. In a heat-responsive circuit controlling
device, a plurality of stationary contacts, two
of said contacts oppositely disposed to a third
a movable roller contact element for alwa,
engaging said third contact and one of said
two contacts and movable to engage the other
of said two contacts while remaining in en-

gagement with the third contact, said roller.

engaging the other of said two contacts be-
fore disengaging said first of two contacts in
moving from the first to the other of said two
contacts, and. a heat-responsive means con-
nected to said roller contact for causing
movement thereof to contact with one or the
other of said two contacts and said third con-
tact.

4. A flame-responsive control switch, a plu-
rality of stationary contacts, a roller contact
cooperating therewith and continuously
biased to engage with at least two of said

stationary contacts, said roller contact being ,

movable hetween limits to engage different
contacts, a plurality of pivoted levers connect-

“ ed to said roller contact having a lost motion
link connection to permit movement of said.

levers with respect to each other when said

roller contact is at the limit of its travel and..

a flame-responsive element connected. to said
levers for moving the same to cause said roll-

-er contact to move between its limits. in re-

sponse to flame-conditions. »

5. In a flame-responsive switch device, &

plurality of stationary contact members, two
of said contacts oppositely disposed. to. the
third, a.roller contact member in contact with
ab least. a. plurality. of said: stationary, con-
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tacts, a flame-responsive element consiatin§
of two materials with different coefficients o
expansion and levers connected to one of said
materials and said roller contact whereby the
6 difference of expansion in said materials upon
heating thereof will cause said roller contact
to move from engagement with one of said
two stationary contacts to engage another of
- said two stationary contacts, said roller con-
10 tact at all times engaging said third station-
ary contact and being in contact at all times
with a plurality of said contacts.
6. In a flame-responsive control device, a
switch mechanism comprising a plurality of
15 stationary contact plates, two of said plates
oppositely dispose(f‘ to a third and slightly -
spaced from each other, and a roller contact
- cooperating with said contact plates being al-
ways in contact with said thircf’ plate and nor-
20 mally with one or the other of said two plates,
a pivoted frame supporting said roller con-
tact and biased to cause said roller to contact
with said plates, a biased lever pivotally
mounted supporting said frame, a second le-
25 ver mechanism pivotally mounted and having
a pin and slot connection with said first lever,
said levers forming a movement multiplying
system for said roller contact, a support for
pivotally supporting said second lever, a
30 flame-responsive device adjacent said support
and engaging said second lever to move the
same when said flame-responsive device ex-
pands and contracts in response to flame con-
ditions, said levers causing movement of said
35 roller contact from one of said two contact
plates to the other of said two contact plates
in response to said lever movement.
In witness whereof, 1 have hereunto set my
hand this 81st day of December, 1929,
L " GEORGE R. TOWNSEND.
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