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16-Claims.
1

This invention relates to automatic control
devices, and particularly to that class of devices
wherein g plurality of control functions are ac-
complished from a single condition responsive
element.

An object of the invention is to provide an
improved device of the class in which a plurality
of switching’ functions are performed sequen-
tially as a condition changes; for example, a
combination' fan and‘ high limit control for a
warm air furnace actuated by a temperature
responsive element.

Another object is to provide improved means
whereby the control point of one switch may be
varied without affecting the control point of an-
other switeh actuated by the same sensitive ele-
ment.

Another object is to provide a combination fan
and limit switch for forced warm air furnaces in
which the limit switch control point adjustment
has no effect on the fan switch control point al-
though' a nermally stationary portion of the
temperature responsive element is adjusted to
adjust the limit switech control point:

A further object is to provide a combination
switch in which one portion of a sensitive ele-
ment is moved to adjust the contrel point of a
switch' actuated by a second portion of the ele-
ment, together with a novel linkage between the
second portion of the element and another switch
whereby adjustment of the control point of the
first switch does not affect the control point of
the second switch.

A still further object is to provide a novel ar-
rangement for turning a fan switch to “on”
position without regard to temperature.

These and other objects of the present inven-
tion will readily become apparent as the follow-
ing description is read in the light of the accom-
panying  drawings, in which:

Figure'1 is an elevation,; partly in section, of a
temperature responsive switching device incor-
porating the various features of the invention.

Figure 2 is a section taken substantially' on
line 22 of Figure 1.

Figure 3 is a fragmentary section taken sub-
stantially on line 3—3 of Figure 1 with the limit
switch operating mechanism omitted.

Figure 4 is a fragmentary section taken on line

- —4 of Figure 2 showing the two limit switches.

The device to be described is a “combination
control” for warm air furnaces, in which a heli-
cal bimetal element operates a fan switch to
supply warm. air to a space being heated when
the bonnet temperature of the furnace is high
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enough so that the air delivered will produce a
heating effect. The same bimetal element serves
to actuate limit switches to stop the supply of
fuel to the furnace when the bonnet tempera-
ture reaches predetermined values. It has been
found that more uniform: temperature can be
maintained in the space being heated if the limit
switeh is set to stop the burner when the bonnsat
temperature reaches a value at which the air
being supplied is just capable of suppiying the
required heat to take eare of the heat loss. This,
of course, will vary with outdoor weather condi-
tions. Hence it is desirable to adjust the limit
switeh. control point in accordance with the
severity of prevailing weather conditions. On
the other hand, there is no necessity for adjust-
ing the control point of the fan switch in accord-
ance with weather conditions.

The limit switch control point is adjusted by
rotating a member that carries one end of a bi-
metal helix so-that a member rotated on tem-
perature change by the other end of the helix
will actuate the limit switch at the selected
temperature. 'This arrangement is often re-
ferred to-as.a “back end adjustment.” The nov-
elty of the present invention lies in the fan
switch operating linkage that permits the bi~
metal helix to actuate that switch at a tempera-
ture that is substantially unaffected by the ad-
justment of the bimetal helix for determining
limit switch control point. To this end 2 lever
having an arcuate portion engaging the fan
switch is pivoted on the member which adiusts
the position of the normally stationary portion
of the bimetal helix. Changes in temperature
are effective to move the arcuate portion of this
lever radially to actuate the fan switch, but ad-
justment of the position of the bimetal helix to
determine the limit switch control point merely
rotates the arcuate portion of this lever with re-
spect to the fan switch without actusting it.

A further feature involves a stationary mem-
ber that engages the above mentioned lever and
serves as a fulecrum to pivot the lever and actuate
the fan.switch irrespective of temperature if the
limit switch adjusting mechanism is turned %o
one extreme position..

While the device to be described employs two
limit switches that open at different tempera-
tures and are:adapted for connection in a cir-
cuit with a two stage room thermostat, the in-
vention is not so limited.

Referring now to the various figures of the
drawing, a casing 10 has a.supporting tube (1
suitably secured to the rear surface thereof,
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The tube 1{ is adapted for insertion in the bon-
net of a warm air furnace, and suitable means,
not shown, are provided to secure the tube it to
a furnace so that its rearwardly extending por-
tion 12 is located within the furnace bonnet at a
poini where representative temperatures are
encountered. The rearward extension {2 of the
tube (1 is suitably apertured so that furnace air
may circulate freely over a bimetal helix 14 lo-
cated in the extension i2. One end of the bi-
metal helix {4 is secured to a brackei 18 that
extends from a tube member 6 which is jour-
nzled at its left hand end in the casing 18 and
at its right hand end has a plate 8 secured
thereto. The plate 18 serves as a bearing in the
supporting tube i for the right hand end of the
tube 18. The opposite end of the bimetal helix
{4 is secured to a rod 28 which is journaled in
the plate 18 and also in a plate 22 secured to the
ieft hand end of the tube 18. The left hand end
of rod 28 terminates-within casing 8. It will be
seen that changes in temperature affecting the
bimetai helix {4 will rotate the rod 2§ with re-
spect to the tube 16. Also it will be seen that
for any given temperature of the bimetal helix
14, the rod 20 will assume a predetermined posi-
tion with respect to the tube f8.

Another plate 23 is adjustably secured o the
plate 22 by means of a screw 24, so that the angu-
lar relationship between the plates 22 and 23
may be adjusted about the axis of the tube 18.
Another plate 26 is pivoted on the tube 16 between
the plate 22 and the frame 16. An eccentric 27
pivoted in the piate 26 and engaging an aperture
in the plate 238 serves to adjust the angular rela-
tionship between the plates 23 and 26 about the
axis of the tube 6. A spring washer 2§ main-
tains the plates 28 and 2§ in their adjusted rela-
tionship. The adjustment between the plales
22 and 23 is a factory calibration adjustinent and
is accomplished by loosening the screw 24, in-
serting a special tool in a hole 31 in the plate
25 and in notches or apertures 32 in plate 22 to
move the plate 22 with respect to the plate 23,
plate 23 being held fixed to plate & by the eccen-
tric 1. This adjustment may suitably be made
with the plates 23 and 28 positioned so that a
pointer -3%4 is opposite a zero indicia upon the
plate 28. In the normal operation of the device
the plates 22, 23, and 25 are positioned as a unit
and together with the tube 16 may be considered
a single member for adjustably positioning one
end of the bimetal helix 14.

The plate 28 has a downwardly extending sec-
tor provided with gear teeth 36 that cooperate
with a pinion 87. A shaft 89 carrying the pinion
&7 is journaled in g bracket 48 which is secured
to upper and lower portions of the frame I8 by
screws 4i. A-leaf spring 42 engaging the casing
{8 and the shaft 39 maintains shaft 39, pinion
37 and plate 28 in adjusted position. Rotation of
shaft 39 rotates plates 26, 23 and 22 and there-
fore shifts the tube 18 and the bimetal eiement
i4.

An insulating panel §5 is secured in the upper
part of the casing 18 and carries the fan and
limit switching mechanisms. The fan switch, in-
dicated at 47, may be a unitary snap switch such
as described in Baak Patent 2,318,734 and has
terminals 48 and 49 that may be connected to
serews Bi and 52 on the panel 45. The switch
is of the normally open type and is provided with
a push button §3 that serves to close the switch
on slight upward movement. The panel 45 also
carries a bracket 5% that has an outwardiy ex-
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tending pivot pin 55 secured thereto at ifs lower
extremity. A switch actuating lever 58 is pivoted
on the pin 56. The lever 58 carries two identical
resilient switch arms 59 and 60 that may be rela-
tively adjusted with respect to the lever §8. The
arm §9% may be adjusted by means of a screw 62
that is threaded in an upward extension 83 of
the lever $3. A similar adjustment is provided
for the arm §6. It will be seen that tightening
the screw 62 will move the arm: 59 in a counter-
clockwise direction with respect to the lever 88.
A pair of armatures 64 and §% are conunected at
the upper ends of the arins 8% and 62 by means
of inswating porticns 6§ and £%. Press back
blades 68 and 9 are secured to the armatures
64 and 68 and carry contacts 70 and 7i that co-
operate with stationary contacts i2 and 73. The
stationary contacts i2 and 73 are carried by
conducting brackets 74 and 78 secured to the in-
sulating panel 45 and are suitably connected to
terminal screws 76 and i7 on the panel 5. A
pair of permanent magnets 7§ and ¥§ carried on
the brackets 74 and 75 serve to cooperaie with
the armatures §4 and &% to cause the contacts
to engage and disengage with a snap action.
Wires 88 and &1 connect the armatures and press
back blades with a terminal 82 on the panel 45
and this termina]l may be connected fo a ter-
minal screw 63 also on the panel 45. A spring
84 acting between the bracket §9 and the lever
§8 biases the lever 5§ in a direction to close the
contacts.

A co:lar 85 as seen in Figure 1 carrying a brack-
et 88 is secured to the left end of the rod 22 that
is positioned by the bimetal helix i4. The brack-
et 85 carries an arm 87 that extends upwardly
to the axis of the rod 20. A lever 89 is pivoted
to the arm 87 on an axis in line with the axis of
the rod 28. The lever 89 is adjustable with re-
spect to the arm 87 by means of a screw 98
threaded in the arm 87 and abutting a portion of
the lever 89. A spring 9i holds the lever 89 in
its adjusted position against the screw 88. 'The
outer end of the lever 89 is adapted to abut an
angular extension 23 of the limit switeh actu-
ating lever 58 to open the limit switches. It will
be seen that the temperature at which the lever
88 abuts the portion 93 of the lever 58 will de-
pend on the adjusted position of the tube 18 that
carries one end of the bimetal helix 4.

The bracket 88 also carries an arm 98, best seen
in Figures 1 and 3, that extends upwardly to a
point in line with the axis of the rod 28. A lever
48 is pivoted to the arm 86 on an axis in line
with the axis of the rod 2§. The angular rela-
tion hetween the lever §8 and the arm 85 may be
adjusted by means of a screw 99 that is threaded
in a portion of the arm 9§ and abuts a portion of
the lever 88. A spring 181 extending between the
arm %6 and the lever 98 tends to keep the lever
£8 in engagement with the screw 98. The spring
i61 also serves as a strain release as will be here-
inafter described.

A lever {05 having an arcuate portion {86 and
8 depending abutment portion {88 is pivoted in
the plate 26 on a pin (18, The arcuate portion
{86 is adapted to engage the button §3 of the fan
switch 47, and the abutment portion 158 is posi-
tioned for engagement by the lever 88 that is
positioned by the helical bimetal element 14, It
will be seen that when the lever 98 engages por-
tion 188 of lever 135 and raises the lever to en-
gage the button 53 of the fan switch 47 that the
temperature at which the fan switch button 53
is actuated will depend only on the temperatures
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at the bimetal 14. Adjustment: of the tube: 16 by
means of shaft 35, gears 3T and 36, and plate 26
will: move the pivot: 10 of the lever 105 a corre-
sponding amount to.rotate the arcuate portion
108 of the-lever 105 with respect to the button
53:0f the fan switch without moving the button
in or-out with respect.to the switch 41:

The: lever 98 will engage the portion 108 of
the: lever 105 to actuate the fan switch before
the lever 8% engages the portion. 93 of the limit
switchr actuating lever 58. The above mentioned
strain. release comprising the:spring 101, arm 96,
screw 89-and lever 98 permits continued rotation
of the rod 28 and arm 86 after the lever 98 is
stopped by the fan switch button 53 and portion
128 of the lever 105,

A post 115 earried by the casing 19 is positioned
to engage the lever 105 when plate 26 is adjusted
to its-extreme counterclockwise position as shown
in Figure 3. When the pin {10 carrying the lever
#05 is moved to this position the post {15 acts as
a fulerum to pivot the lever 105 in a counter-
clockwise direction about the pin {0 and raise
the arcuate porticn 185 of the lever 1085 to actu-
ate the button 53 of the fan switch 47 to close
the fan switch regardless of temperature. It will
be noted at this point that the lever 98, which
under normal operation. of the device engages
the portion i88 of the lever 105 to actuate the fan
switch, is now out of engagement therewith. By
this arrangement the fan circuit may be ener-
gized to circulate air through a house to obtain
a cooling effect during hot weather conditions.
The post 115 may be eccentrically mounted with
respect to the casing ({0 to obtain proper cor-
relation between movement of the plate 26 and
actuation of the fan switch.

A suitable cover 1T may cooperate with the
casing 10 to enclose the mechanism. A knob (18

may be provided on the outside of the cover 1T

to turn the shaft 39 and adjust the position of
the tube (6 to determine temperature at which
the limit switches are actuated.

Operation

The cover [T may be provided with suitable
indicia for cocperation with a mark on the knob
i18 to indicate the position in which the knob
{18 should be set for prevailing weather condi-
tions. For instance if the extreme counterclock~
wise adjustment of knob 118, corresponding to
the position of the parts shown in Figure 2 of the
drawing, the cover may be provided with the
word “severe” indicating the position at which
the limit switch is to be set for severe weather
conditions. At this setting of the limit switches
the furnace temperature is allowed to rise to the
maximum safe operating temperature. As the
knob is rotated in a clockwise direction from this
positien it may successively indicate “cold,” “me-
dium,” and “mild” and the control points of the
limit switches will be lowered by suitable incre-
ments. At the extreme clockwise position of the
knob 118 the cover may be marked “summer
cooling,” indicating the position of the parts
shown. in Figure 3 in which the fan switch is
positively actuated to “on” position. With the
parts adjusted for severe weather conditions the
bimetal helix 14 may actuate the contacts 7072
to open position at a bonnet temperature of 172°
Fahrenheit, while if the knob 118 is adjusted for
mild weather conditions the contacts 10—12 may
be opened at 112° F. The second set of limit
switch contacts may be adjusted to open at bon-
net temperatures that are 10 to 15 degrees higher
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than first mentioned limit switch contacts: It
will be understoed that the device is equally ap-
plicable. to single stage: limit switch operation,
in which case only a single set. of limit switch
contacts would be used.

It is desirable that the fan switch be actuated
to closed: position at some temperature, during
winter operation, at which the air being supplied
from the honnet of 'the furnace.to the room being
occupied is at a temperature that will not create
a feeling of coolness in the room. The tempera-
ture at which the fan switch. is to be actuated.is
independent of outdoor weather conditions and
it is essential therefore that adjustment of the
limit switch control point does not affect the fan
control point. With the described mechanism
the lever 98 actuated by the bimetal helix engages
the portion {08 of the lever 105 and raises it. to
actuate the fan switch at a temperature that
depends solely on the temperature of the bimetal
helix {4 and is independent of the selected limit
control temperature. For instance it may be
desirable to have the fan switch cut in at 102° F.,
and dues to the operating differential of the
switch, the circuit may be opened when the tem-
perature drops to 90° P, The desired relation be-
tween  the cperating temperatures of the limit
switches and the fan switch may be obtained by
suitable adjustment of the screws 89 and 99.

If it is found in a particular installation that
the fan switch is turned on at a bonnet tempera-
ture that is too low and the air supplied to the
room being heated is too cool the relaticn between
the plates 28 and 23 may be adjusted by the ec-
centric 27 to raise the fan control point. This
increased bonnet temperature- will be indicated
by the pointer 24 on the plate 23 and its coopera-
tion with the indicia on the plate 26. This ad-
justment will also change the control point of
the limit switches a corresponding amount bub
will not be so great a change as to affect the safe
operating temperature of the furnace as deter-
mined by the high stage limit switch when the
knob (18 is adjusted for severe weather conditions.

The device described provides a very simple
mechanism for adjusting the control point of the
limit switches without affecting the temperature
at which the furnace fan is operated. It hasbeen
the practice heretofore, when two switches are
to be operated by the same element and it is
desired to vary the control point of one of them
without affecting the other, to provide more or
less complicated linkages between the tempera-
ture responsive elements and the two switches.
In that case the one end of the bimetal element
is:fixed and all the adjustment is made between
the movable portion of the bimetal and the two
switches through two seperate linkages. The
present mechanism enables the adjustment for
the switch having an adjustable control point to
be made by adjusting the normally stationary
end of the bimetal as is common practice when
only one adjustment is to be made for a single
switch.

It is to be understood that the scope of my
invention is not limited by the particular insttu-
ment disclosed herewith, that novel features of
the invention may take various forms, and that
I am to be limited oniy by the scope of the ap-
pended claims.

I claim:

1. In a device of the class described, in com-
bination, a.fixed support, first and second mem-
bers coaxially pivoted. in said support, condition
responsive means having portions connected to
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each of said members for angularly positioning
said second member with respect to said first
member, first and second control means carried
by said support, said first control means being
actuated by said second member at a value of
the condition dependent upon the position of said
first member with respect to said support, and
an actuator for said second control means car-
ried by said first member and rotatable there-
with, the portion of said actuator adapted to
engage said second control means being movable
transversely to the axis of said members on move-
ment of said second member due to a change in
the value of the condition.

2. In a device of the class described, in com-
Jbination, a fixed support, first and second mem-
bers coaxially pivoted in said support, condition
responsive means having portions connected to
each of said members for angularly positioning

sald second member with respect to said first .,

member, first and second control means carried
by said support, said first control means being
actuated by said second member at a value of
the condition dependent upon the position of said

first member with respect to said support, and .,

an actuator for said second control means carried
by said first member and rotatable therewith,
the portion of said actuator adapted to engage
said second conftrol means being of arcuate con-
figuration and being movable transversely to the
axis of said members on movement of said second
member due to a change in the value of the
condition.

3. In a device of the class described, in com-
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, a helical
bimetal element having portions connected to
each of said members for angularly positioning
said second member with respect to said first
member, first and second control means carried
by said support, said first control means being
actuated by said second member at a tempera-
ture dependent upon the position of said first
member with respect to said support, and an
actuator for said second control means pivoted in
" said first member, the portion of said actuator
adapted to engage said second control means
being movable transversely to the axis of said
members on movement of said second member

due to 2 change in the value of the condition. ;

4. In g device of the class deseribed, in com-
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, a helical
bimetal element having portions connected to
each of said members for angularly positioning
said second member with respect to said first
member, first and second control means carried
by said support, said first control means being ac-
tuated by said second member at a temperature
dependent upon the position of said first mem-
ber with respect to said support, and an actu-
ator for said second control means pivoted in said
first member, the portion of said actuator adapted
to engage said second control means being of ar-
cuate configuration and being movable trans-
versely to the axis of said members on movement
of said second membsr dus te a change in the
value of the condition.

5. In a device of the class deseribed, in com-~
bination, a fixed support, a first member carried
by said support and pivotally adjustable with
respect thereto, said member engaging one end
of a helical bimetal element, first control means
carried by said support, a second member car-
ried by said support and engaging the other end
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of said helical bimetal element so as to be rotat-
ably positioned on temperature changes by said
element about the axis on which said first mem-
ber is adjustable, said second member being adapt-
ed to actuate said first control means at a tem-
perature depending on the adjustment of said
first member in said support, second control
means carried by said support, and g lever pivoted
in said first member and having an arcuate sur-
face for engaging said second control means that
is coaxial with the axis of said members when
in control means actuating position, said lever
being positioned with respect to said first mem-
ber by said second member.

6. In a device of the class described, in com-
bination, a fixed support, a first member carried
by said support and adjustable with respect there-
to, said member engaging an.active portion of a
condition responsive element, first control means
carried by said support, a second member posi-
tioned with respect to said support by another
active portion of said condition responsive ele-
ment -and adapted to actuate said first control
means at a value of the condition depending on
the adjustment of said first member relative to
said fixed support, second control means, and an
actuater for said second control means carried
by said first member and adapted to be positioned
effectively with respect to said second control
means by said second member.

7. In g device of the class described, in com-
bination, a fixed support, a helical bimetal ele-
ment, a first member pivotally adjustable in said
support and cperatively connected to one end of
said element, a second member pivoted in said
first member on. an axis coincident with the piv-
otal axis of said first member in said support, said
second member being operatively connected to
another portion of said element whereby changes
in temperature will cause relative rotation be-
tween sald members, first and second switches
carried by said support and having actuators op-
erated by movement thereof relative to said sup-
port, said second member being adapted for di-
rectly operating said first switch actuator, and
2 lever pivoted in said first member on an axis
parallel to the pivotal axis of said members and
movable radially by said second member with
respect to the pivotal axis for operating said sec-
ond switch actuator, said lever having a por-
tion that is arcuate about the pivotal axis of
said members when in switch actuating position,
whereby pivotal adjustment of said first mem-
ber in said support does not affect the tempera-
ture at which said second switch is actuated.

8. In a device of the class described, in com-
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, a helical
bimetal element having portions operatively con-
nected to each of said members for angularly
positioning said second member with respect to
said first- member, first and second switeches car-
ried by said support, said first switch being ac-
tuated by said second member at a value of the
condition dependent on. the position of said
first member in said support, a lever pivoied in
said first member on an axis parallel to the piv-
otal axis of said members in said support, an
arm extending radially from said second mem-
ber said lever being movable about its pivot in
said first member by said arm on temperature
change, said lever further having a portion for
actuating said second switch that is arcuate
about the pivotal axis of said members when
in switch actuating position, and means asso-
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ciated with said fixed support for engaging said
lever to cause acfuation of said second switch
independently of temperature upon movement
of said first member to a predetermined posi-
tion relative to said fixed support.

9. In a device of the class described, in com-~
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, a helical
bimetal element having portions operatively con-
nected to each of said members for angularly
positioning said second member with respect to
said first member, a switch carried by said sup-
port, a switch actuating lever pivoted in said first
menmber on an axis parallel to the pivotal axis
of said members in said support, an arm ex-
tending radially from said second member said
lever being movable about its pivot in said first
member by said arm on change in temperature,
and means integral with said support for en-
gaging said lever to cause actuation of said
switch independently of temperature upon move-
ment of said first member to a predetermined
position relative to said fixed support.

10. In a device of the class described, in com-
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, a helical
bimetal element having portions operatively con-
nected to each of said members for angularly
positiocning said second member with respect to
said first member, a switch carried by said sup-

port, a switch actuating lever pivoted in said first <

member on an axis parallel to the pivotal axis of
said members in said support, an arm extend-
ing radially from said second member said lever
being movable about its pivot in said first mem-~
ber by said arm on change in temperature, and
means integral with said support at a point in-
termediate the pivotal axes of said members and
said lever for engaging said lever to cause actua-
tion of said switeh independently of temperature
upon movement of said first member to a pre-
determined position relative to said fixed support.

11, In g control device, a condition responsive
element having one end normally fixed and the
other end moving upon change in the value of
the condition to which said element responds, a
first control member connected to the movable
end of said element, shifting mears for moving
the normally fixed end of said element to change
the value of the condition at which said first con-
trol member will be opsrated by said element, a
second control member and a lever interconnect-
ing the shifting means, movable end of said mem-
ber and second control element to cause opera-
tion of said second control member at the same
value of the condition upon operation of said
shifting means to different positions.

12, In a control device, a shiftable mount, a
condition responsive element having one part
connected to said mount and another part mov-
able upon change in the value of the condition to
which it responds, a control arm pivoted on said
shiftable mount, an actuating arm connected to
the movable part of said element and movable
into and out of engagement with said control
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arm, a strain release permitting continued move-

ment of said element after engagement of said
actuating and control arms, and a member op-

10
erated by said element upon such continued
movement.

13. In a control device, an actuator, a shift-
able member, a control arm connected to said
member, said control arm being moved by said
actuator, a control member operated by said con-
trol arm, and a fixed stop engaged by said con-
trol arm upon shifting of said shiftable member
to a predetermined position, the engagement of
said stop by said control arm causing movement
of the control arm to operate said control mem-
ber independently of said actuator.

14, In a control device, an actuator, a shift-
able member, a control arm connected to said
shiftable member, said control arm being moved
by said actuator, a control member operasted by
said control arim, and a fixed stop engaged by
said control arm upon shifting of said shiftable
member, the engagement of said stop by said con-
trol arm causing movement of the control arm to
operate said control member independently of
said actuator and a second control member oper-
ated by said actuator.

15. In a device of the class described, in com=
bination, a fixed support, first and second mem-
bers carried by said support and independently
movable with respect thereto, condition respon-
sive means interconnecting said members for rel-
atively positioning said members, first and second
control means carried by said support, said first
control means bheing actuated by said second
member at a value of the condition dependent
upon the position of said first member with re-
spect to said support, an actuator for said sec-
ond control means carried by said first member,
and means interconnecting said actuator and
said second member for moving said actuator to
actuate said second control means upon a change
in the value of the condition.

16. In a device of the class described, in com-
bination, a fixed support, first and second mem-
bers coaxially pivoted in said support, condition
responsive means having portions connected to
each of said members for angularly positioning
said second member with respect to said first
member, first and second control means carried
by said support, said first control means being
actuated by said second member at a value of
the condition dependent upon the position of said
first member with respect to said support, and
an actuator for said second control means car-
ried by said first member and rotatable there-
with, the portion of said actuator adapted to en-
gage said second control means being a curved
surface that is movable normal to the pivotal
axis of said members on relative movement of
said members due to change in condition value.

JOHN O. ROSCHE.
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