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THERMOSTATC SWTCH 
John W. Pauling, Minneapolis, Minn., assignor 
to Minneapolis-Honeywell Regulator Company, 
Minneapolis, Minn., a corporation of Delaware 3. 
Application April 8, 1932, Serial No. 604,015 

19 Claims. 

This invention relates generally to improve 
ments in switching mechanism, and contem 
plates a mechanism which can be used for 
various purposes with or without thermostatic 

5 control. Specific embodiments of the invention 
are also claimed both in combination and Sub 
combination, and one of these embodiments re 
lates to the overlapping control of contacts or 
switches during temperature rise and a non 

10 overlapping control during temperature fall. 
A claimed combination includes as an element, 
a thermostatically controlled means, exempli 
fied in the application of Daniel G. Taylor for 
Thermostatic switch, Serial Number 539,224, 

15 filed May 22, 1931. 
The present invention also provides means 

by which a hold-over contact pressure is main 
tained during opening of a contact or Switch, 
so that the contact will not be prematurely 
Opened. 

Features include the 
along with the broader ideas of means inherent 
in the disclosure. 

Objects, features and advantages of the in 
25 vention will be set forth in the description of 

the drawings forming a part of this application 
and in said drawings 

Figure 1 is a face view of one embodiment 
of the invention with the mechanism at one Con 

30 trol position, as when the thermostat is at "cold' 
position; - 

Figure 2 is a vertical longitudinal section 
through a stack thermostat or combustion re 
sponsive device, taken on line 2-2 of Figure 

35 l; and 
Figure 3 is a view similar to Figure 1 showing 

the mechanism at the opposite control position, 
or as during heating of the thermostat. 

Referring first to Figure 2 of the drawings: 
Numeral 1 indicates a suitable casing for hous 
ing the switch and the principal parts of the 
control mechanism. Numeral 2 indicates a 
tubular element suitably attached at the back 
of the casing. This element is adapted to pass 

25 through the wall of the stack, and is suitably 
secured to the stack by a bracket 3. Passing 
through the tubular member is a shaft 4 suit 
ably journaled in the outer end of the tube 
and also journaled at its opposite end in a bear 
ing 5 arranged within the casing i. A spiral 
ribbon or thermostatic bimetallic element 6, 
secured at opposite ends as at 7-8, respectively 
to the tube 2 and the shaft 4, constitutes the 

50 

usual thermostatic means for rotating the shaft 
55 conformably to changes in temperature. Splined 

vice. 

details of construction 

(Cl. 200-138) 
to a sleeve 9, rotatable upon the tubular bear 
ing 5 is a slip friction assembly generally indi 
cated at 10 and a suitable spring 11 applies 
preSSure to the end disk 12 of the friction de 

Between two of the friction disks and 
rotatable on the sleeve 9 is a bead-supporting 
disk 14 having a bead 15 of insulating material. 
This bead is adapted to engage one side of and 
move a resilient Switch arm 16 Suitably secured 
to the bracket 17 mounted on insulating block 
18. The arm is connected to the bracket by 
resilient blade 19. This arm 6 is biased to 
move to a mid-position with reference to two 
contacts, one of which is carried by resilient 
arm 20, and the other of which is carried by 
Stationary extension 21, he arm and 8xten 
Sion will be referred to respectively as contacts 
20-21. When the shaft 4 is rotated i? clock 
wise direction, in this instance on temperature 
fall, the arm 16 is moved by bead 15 to the 
left or, in this instance, in direction of the 
"cold' contact 21. 
Mounted also between the friction disks is a 

bead-supporting disk 25 having a bead 28 of 
insulating material adapted to engage the op 
posite side of the control arm 6 when the shaft 
4 is rotated in counter-clockwise direction due, 
in this instance to rise in temperature. When 
moved sufficiently by the bead 26, the control 
element 16 engages the resilient arm. 20. 

Sufficient frictional resistance is provided for 
the bead mounts to obtain forced motions of 
the control element 16 to either control po 
sition, without slippage. After the proper 
amount of movement, the frictional force is 
Overcome and the rotation of the sleeve 9 may 
continue independently of the mounts 14 and 
25. In order to obtain rotation of the sleeve 
9 as the result of rotation of the shaft 4, disk 
30 is secured to the shaft 4 to move therewith. 95 
The disk is peripherally formed to provide a 
shoulder 31, see Figures 1 and 3. Rotatable 
also on shaft 4 is a slotted plate 33 having a 
radial shoulder 33. A set Screw 34 passing 
through the slot and threaded into the disk 00 
30 provides means for securing the plate (after 
rotative adjustment) for rotation with the disk. 
The disk 29, fixed to sleeve 9, is provided with 
an extension 35 which lies in the path of the 
shoulders 31, 33, and it will be seen that by 05 
properly adjusting the slotted plate 32, either 
a lost motion, or a non-lost motion, connection. 
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can be obtained. When rod 4 rotates, the sleeve 
and beads 15 and 26 are correspondingly moved. 
The above decsribed mechanism is only 9 
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2 
claimed herein broadly as means by which the 
element 16 can be thermostatically controlled, 
and/or as means adapted to control the element 
16 in certain predetermined and adjustable re 
lations to the Switch mechanism now to be de 
Scribed. 
The mechanism of this invention may be used 

independently of the thermostat, but the control 
of the contacts overlappingly during temperature 
rise and nonoverlappingly during temperature 
fall is a valuable feature of the invention. 

Associated With and controlled by the element 
16 is a relatively stiff arm 40 Spaced from the 
arm 16 and secured as by riveting to the ex 
tension of a plate 41. This plate is rotatable 
about a post 42 suitably immovably connected 
to conducting element 39 embedded in the in 
Sulating block 18. The post traverses a cup 
43 embedded in the insulating block 18. Held 
in this cup, is a friction washer 43 against; 
which the plate 4l engages. Means is provided 
to press the plate 41 against the friction-washer. 
This means comprises a spring 44 Surrounding 
the post, and a nut 45 threaded on the post for 
varying the compression of the Spring, to adjust 
the degree of friction. Thus this plate is posi 
tively held in any position to which it is noved 
by the arm 40, but can he forcibly moved from. 
that position. The arm 40 has a contact-en 
gaging element 50 resiliently fulcrumed thereto 
by means of a short resilient element or biade 
51, so as to be rockable against the action of this 
resilient means after the element engages its 
contact and on its continued motion toward the 
contact. The ar), 40 laS Stop neanS 53 engage 
able by the lower or contact-finaking arm of 
the rocking element for limiting rocking motion, 
when moving away from the contact. The lower 
arm swings between stop 53 and arm 40. The 
resilient connection 5 is attached at that side 
of the contactor 50 and arm 40 which faces a Way 
from the contact 2. 
The lower arm of the rockilg element 50 has 

the usual button which engages the contact 2, 
and the tippe an of this element lies between. 
spaced abutments of a lost motioin connecting 
means which is carried by the arm 16, and by 
means of which this first arm controls the 
second. In the present instance, this means 
comprises two beads of insulating material 
55-56 spaced apart and adapted to alternately 
engage the upper arm of the rockable contact 
making eiement 50. The resilient rocking ar 
rangement provides means by which sufficient 
contact pressure can be maintained during mo 
tion in contact-opening direction, to prevent pre 
mature opening after head 55 moves away front. 
or releases the rockable eliement, 40 and before 
engagement of bead 56 with element 50, that 
is during the jost motio period. 

It is conceivable that in Some instances, the 
second arm can be directly operated by the beads 
of the lost motion coinection, and not through. 
the rockable contact-making element. How 
ever, to obtain sufficient contact pressure during 
temperature rise, or during opening of the con 
tact, this resiliently controlled rockable device 
is valuable. 
The bracket 57 is provided with stops lying at 

opposite sides of the resilient blade or contact 
20 to limit its movement in both directions. 
The stop for limiting its movement toward the 
control arm 16 consists of a relatively stiff arm. 
60 secured by the same fastening device which 
secures the blade 20 to the bracket. The other 
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Stop is a bent-out portion 61 of the bracket 57. 
The blade 20 is biased to move against the arm 
60. 
A feature of this invention relates to the ar 

rangement of the arms, contacts, and lost mo 
tion means whereby on temperature rise, con 
tact 21 will not be opened until contact 20 is 
closed, and so that on temperature fall, contact 
21 will not be closed until contact. 20 is opened. 
in other Words, so that on temperature rise, 
the contacts are overlappingly controlled, and on 
temperature fall, non-overlappingly controlled. 

Operation 

Let is be assumed that the parts are positioned 
as shown in Figure , corresponding to “cold' 
position of the thermostat. In this position, 
bead 26 is against calibration stop 64, arm 16 
is against bead 26, bead 15 is engaging the op 
posite side of the arm 16, and contact 21 is 
closed, and the resilient means 51 of the rock 
ing element 50 is under tension. Ori rise in 
temperature, the beads both move together in 
anti-clockwise direction, releasing control arm 
16 which travels with the beads to its mid 
position, under its own bias. At the beginning 
of this movement, bead 55 of the lost motion 
connection moves way from contactor 50, but 
contact 2i tremains closed, by action of its fric 
tion means and resilient blade 51. As the mo 
tion continues, the opposite bead 56 moves to 
Ward the element 50 from the opposite side. 
As shown, tie parts are so related that contact 
20 is closed 28fore the aibutment bead 56 acts to 
open contact 21. After contact 20 is closed, 
it continues to move toward the position shown 
in Figure 3, during which movement 56 engages 
and moves 50 to open contact 21. During the 
motion in he direction shown and after the 
Switches have assumed the position shown in 
Figure 3, he beads 15, 26 Will have assumed 
the position shown, and the bead 15 will have 
engaged the stop 65. 
On fall in temperature, the first action is by 

bead 26 to allow control element 16 to move to 
open the contact, 2). During this movement, 
bead 56 of the lost motion connection moves 
away from contactor 50, but contact 21 remains 
open listill 50 is finally engaged and noved by 
bead 55 toward, and finally against, contact 21. 

After 50 engages the contact 21, bead 55 still 
acting or 50 continues to move it in the same 
direction against the action of the Spring blade 
51 and the contactor is thus conditioned to exert 
the proper pressure to maintain a closed con 
tact, when the contactor 50 is released, due to 
movement of the arm 6 toward the right. 

claim as my invention: 
. A first arm, a contact controlled thereby, 

thermostatically operable means for controlling 
the arm, including a lost motion connection, a 
Second arn and a contact controlled thereby, 
and meals by which the first arm controls the 
Second to everlappingly control the contacts on 
temperature rise, and non-overlappingly control 
then on temperature fall. 

2. A first arm, a contact controlled thereby, 
thermostatically operable means for controlling 
the arm, including an adjustable lost motion 
connection, a Second arm and a contact con 
trolled thereby, and means by which the first 
arm controls the Second to overlappingly control 
the contacts on temperature rise and non-over 
lappingly control them on temperature fall, said 
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means including a lost motion connection be 
tween the arms. , 

3. A device of the class described comprising a 
first arm and contact controlled thereby, a sec 
Ond arm and contact controlled thereby, a lost 
motion connection by means of which the first 
arm controls the second, thermostatic means for 
Operating the first arm, including a lost motion 
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and contact controlled thereby, means by which 
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connection, Said means and the arms, contacts, 
and arm-operating means being so related that 
On temperature rise One contact is closed before 
the other is opened, and on temperature fall 
that contact first to close is opened before the 
Other is closed. 

4. A first resilient arm biased to assume a mid 
position with relation to two contacts and 
adapted to directly control one contact, a Sec 
ond arm controlling the other contact, and 
means by which the first arm, controls the sec 
ond, including a lost motion connection which 
acts alternately in both directions. s. 

5. A first arm, a contact controlled by said arm 
during motion in one direction, a Second arm 

the first arm controls the second including abut 
ments so spaced that the Second arm is caused. 
to open its contact only after the first arm has 
caused closure of its contact, and so that on 
reverse movement of the first arm, the second 
arm acts to close its contact only after the first 
has opened its contact. 

6. A first arm, a contact controlled by said arm 
during motion in one direction, a Second arm 
and contact controlled thereby to be closed. When 
said first arm moves in an opposite direction, 
means by which the second arm is yieldably but 
positively held in any position to which it is 
moved, means by which the first arm controls 
the Second during motion in either direction in 
cluding spaced abutments, said Second arm hav 
ing a contact-engaging element engageable by 
the abutments, means by which the contact 
engaging element is resiliently fulcrumed to the 
arm to be rockable against the action of the 
resilient means after the element engages the 
contact and on continued motion of the arm in 
contact-making direction. 

7. A first arm biased to assume a mid-posi 
tion, a contact controlled by Said arm during 
motion in one direction from its mid-position, a 
second arm and contact controlled thereby, 
means by which the second arm is yieldably but 
positively held in any position to which it is 
moved, means by which the first arm controls 
the second during motion in either direction, in 
cluding stops so spaced that the Second arm 
is caused to open its contact only after the first 
arm has caused closure of its contact, and SO 
that on reverse movement of the first arm, the 
second arm acts to close its contact only after 
the first has opened its contact, said second arm 
having a contact-engaging element and means 
by which it is resiliently fulcrumed to the arm 
to be rockable against the action of the resilient 
means after the element engages the contact and 
on continued motion of the arm in contact-mak 
ing direction, and thermostatically controlled 
means adapted to control the first arm in cer 
tain predetermined and adjustable relations to 
temperature change. 

8. A contact control element, a theremostati 
cally controlled support, a pair of abutments on 
the support independently movable, each 
adapted to move the control element in a differ 
ent direction, means frictionally resisting inde 

3. 
pendent motion of the abutments, a Stop for 
each abutment adapted to limit motion of One 
while the other is controlling the contact control 
element, a contact controlled by the control 
element, an arm and contact controlled thereby, 
misans by which the control element controls the 
arm including a lost motion connection, fric 
tional means by which the arm is yieldably 
but positively held in any position to which it 
is moved, and means for adjusting the degree 
of friction. 

9. A switching structure including a control 
arm, and contact controlled thereby, said arm 
having a contact-engaging element and means - 
by which this element is resiliently fulcrumed 
to the arm to be rockable against the action of 
the resilient means after engaging its contact 
and on continued motion of the arm in con 
tact-making direction. 

10. A Switching structure including a control 
arin, and contact controlled thereby, said arm 
having a contact-engaging element and means 
by which this element is resiliently fulcrumed to 
the arm to be rockable against the action of the 
resilient means after engaging its contact and on 
continued motion of the arm in contact-making 
direction, and operating means engageable with 
the contact-engaging element. 

ll. A Switching structure, including a control 
arm, and contact controlled thereby, said arm 
having a contact-engaging element and means 
by which this element is resiliently fulcrumed to 
tha arn, Said element being rockable against 
the action of the resilient means after engaging 
its contact and on continued motion of the 
arm in contact-making direction, means for 
limiting the rocking motion of the contact-en 
gaging element when moving away from the 
contact, and operating means engageable with 
the contact-engaging element. 

12. A switching structure including a control 
arm, and contact controlled thereby, said arm 
having a contact-engaging element and means 
by which this element is resiliently fulcrumed 
to the arm, said element being rockable against 
the action of the resilient means after engaging 
its contact and on continued motion of the arm 
in contact-making direction, operating means 
Engageable With the contact-engaging element, 
and means carried by the arm for limiting rock 
ing motion of the contact-engaging element 
When moving away from the contact, said ele 
ment and arm being so related that the arm 
forms a stop for limiting movement of the ele 
ment after engaging its contact. 

13. A Switching mechanism comprising, an 
actuator movable through a relatively large 
range, a pair of abutments, continuously acting 
Slip friction means connecting the actuator and 
abutments, a control element alternately engage 
able by said abutments upon reverse movements 
of Said actuator circuit controlling mechanism 
Controlling first and Second circuits, and means 
by which said control element operates said 
mechanism for closing the first circuit and 
thereafter opening the second upon movement 
of the control element in one direction, and 
opening the first circuit prior to closing of the 
Second circuit on movement of the control ele 
ment in the Opposite direction. 

14. A switching mechanism comprising, an. 
actuator movable through a relatively large 
range, a pair of abutments, continuously acting 
slip friction means connecting the actuator and 
abutments, a control element alternatively en 
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4. 
gageable by said abutments upon reverse move 
ments of said actuator, circuit controlling mech 
anism controlling first and second circuits, and 
means by which said control element operates 
said mechanism for closing the first circuit and 
thereafter opening the second upon movement of 
the control element in "one direction, and open 
ing the first circuit prior to closing of the 
second circuit on movement of the control 
element in the opposite direction, and means 
for limiting the movement of the abutments be 
yond the control element on continued move 
ment of the actuator. 

15. A switching mechanism comprising, an 
actuator movable through a relatively large 
range, a pair of abutments, continuously acting 
slip friction means connecting the actuator and 
abutments, a control element alternately en 
gageable by said abutments upon reverse move 
ments of said actuator, circuit controlling mech 
anism controlling first and second circuits, and 
means by which said control element operates 
said mechanism for closing the first circuit and 
thereafter opening the second upon movement 
of the control element in one direction, and 
opening the first circuit prior to closing of the 
second circuit on movement of the control ele 
ment in the opposite direction, and means for 
adjustably limiting the movement of at least 
one of the abutments after the same leaves the 
control element on continued movement of the 
actuator whereby the amount of reverse move 
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ment of the actuator necessary to cause engage 
ment of said abutment with the control element 
may be varied. 

16. A device of the class described comprising, 
in combination, a first arm movable through a 
limited range of movement, a switch directly 
controlled thereby and normally in open circuit 
position, a second arm, a second switch directly 
controlled thereby and normally in closed cir 
cuit position, a lost motion connection between 
the arms whereby movement of the first arm in 
one direction moves its switch to circuit closed 
position and thereafter moves the second arm 
through the lost motion connection to move its 
switch to open circuit position, and reverse 
novement of the first arm moves its switch to 
open circuit position and thereafter moves the 
second arm through the lost motion connection 
to close its switch, an actuator adapted to move 
in reverse directions, and slip friction connect 
ing means between the actuator and first arm 
whereby the actuator may continue moving un 
restrictedly after it has moved said first arm to 
either end of its limited range of movement. 

17. A device of the class described comprising, 
in combination, a first arm movable through a 
limited range of movement, a switch directly 
controlled thereby and normally in open circuit 
position, a second arm, a second switch directly 
controlled thereby and normally in closed cir 
cuit position, a lost motion connection between 
the arms whereby movement of the first arm in 
one direction moves its switch to circuit closed 
position and thereafter moves the second arm, 
through the lost motion connection, to move its 
switch to open circuit position, and reverse 

1961,778 
movement of the first arm moves its switch to 
open circuit position, and thereafter moves the 
Second arm through the lost motion connection 
to close its switch, an actuator movable in re 
verse directions, a first abutment, slip friction 
connecting means connecting said first abut 
ment and actuator, said abutment being adapted 
to engage said first arm and move the same to 
one end of its limited range of movement upon 
movement of the actuator in one direction and 
thereafter allow continued unrestricted move 
ment of the actuator in the same direction, a 
second abutment, slip friction connecting means 
between the second abutment and the actuator, 
said second abutment, upon movement of the 
actuator in the reverse direction, engaging the 
first arm to move the same to the other end of 
its limited range of movement and thereafter 
permit continued unrestricted movement of the 
actuator in the same direction and means for 
limiting the movement of said abutments when 
moved away from said first arm by said actuator. 

18. A switching mechanism comprising, an 
actuator movable through a relatively large 
range of movement, a pair of abutments, con 
tinuously acting slip friction means connecting 
the actuator and the abutments, a control ele 
ment movable through a limited range of move 
ment and alternatively engaged by said abut 
ments upon reverse movements of said actuator, 
a pair of switches normally resting in opposite 
circuit controlling positions, and means aSSoci 
ated with the control element and Switches for 
moving one of said switches to a new circuit 
controlling position prior to moving the other of 
said switches to a new circuit controlling posi 
tion upon movement of said control element in 
either direction, said slip friction connecting 
means permitting continued unrestricted move 
ment of said actuator after said abutments have 
moved the control element to either end of its 
limited range of movement. 

19. A switching mechanism comprising, an 
actuator movable through a relatively large 
range of movement, a pair of abutments, con- . 
tinuously acting slip friction means connecting 
the actuator and the abutments, a control ele 
ment movable through a limited range of move 
ment and alternatively engaged by said abut 
ments upon reverse movements of said actuator, 
a first switch normally in open circuit position, 
a second switch normally in circuit closed posi 
tion, means associated with the control element 
and switches for moving said first switch to cir 
cuit closed position and thereafter moving said 
second switch to circuit open position upon 
movement of said control element in Cne direc 
tion and for moving the first switch back to 
open circuit position prior to moving the Sec 
ond switch back to circuit closed position upon . 
movement of the control element in the other 
direction, and means for limiting the travel of 
each of said abutments in a direction away from 
said control element, said slip friction connect 
ing means permitting continued unrestricted . 
movement of the actuator when further nove 
ment of said abutments is prevented. 
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