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The invention relates to sensitive control in 
struments such as thermostats and hygrostats, 
and has particular reference to thermostats of 
the type known in the art as insertion thermo 
stats and commonly employed in the control of 
a primary heat source to avoid overheating. 
One of the objects of the invention is to pro 

vide in a thermostat of the character indicated, 
a combined supporting and adjusting means for 
the sensitive actuating element which means is 
of an advantageous character, both from the 
manufacturing and operating standpoint. 

Controlling instruments of the general char 
acter first above referred to commonly include a 
control device having a movable Switch member 
in the form of a tongue mounted for Swinging 
movement relative to one or more stationary 
switch contacts, and actuated by a sensitive ele 
ment responsive to varying temperature or hul 
midity conditions of the surrounding medium. 
An important object of my invention is to pro 
vide an improved motion-transmitting connec 
tion between the movable member and the sensi 
tive actuating element, which is adapted to pre 
went injury to the parts in the event that the ac 
tuating element, responding to Widely varying 
conditions in the surrounding medium, attempts 
to impart to the movable member a greater 
range of movement than is permitted by the ar 
rangement of the stationary member or mem 
bers. 
A further object is to provide an improved 

mounting for the movable member or tongue So 
as to enable an easy and convenient cleaning of 
opposed stationary switch contacts. 
The objects of the invention thus generally 

stated, together with other and ancillary ad 
vantages, are attained by the construction and 
arrangement shown in the accompanying draw 
ing wherein my invention is illustrated in con 
nection with an electric thermostat. In the 
drawing: 
Figure 1 is a front elevational view of the im 

proved thermostat with a substantial portion of 
the front cover broken away to illustrate the con 
struction and arrangement employed. 

Fig. 2 is a fragmentary sectional view taken 
approximately in the plane of line 2-2 of Fig. 1 
and showing the thermostat applied to a boiler. 
In the selected embodiment of the invention 

as illustrated, the control instrument comprises, 
in general, a somewhat elongated substantially 
rectangular casing 3 in the lower portion of 
which is mounted a control device of the elec 
trical type. The latter device comprises a pair 
of stationary switch contacts 4 and 5 spaced 
apart in cooperative relation with an interme 
diate tongue 6 constituting a movable contact 
member common to both of the stationary con 
tacts 4 and 5. The tongue 6 is mounted ap 

(C1, 200-138) 
proximately centrally of the casing on a shaft 
which extends rearwardly from the casing 
through a tube 8 of substantial length journaled 
in the casing. A sensitive actuating element 9 
in the form of a helically coiled bimetallic strip 
has its opposite ends secured respectively to the 
shaft 7 and the tube 8, and operatively associated 
with the tube and disposed within the casing 
largely within the upper portion thereof is a 
manually operable setting means generally des 
ignated by the numeral 0. 
The casing 3 may be made of any suitable 

material, metallic or non-metallic. It comprises 
a rear section or base and a front or cover 
section 2, the latter being removable to permit 
of convenient access to the interior of the casing 
when desired. The base is provided With a cen 
tral aperture defined at its rear edge by an an 
nular flange 3. This flange is mounted to turn 
relative to the forward end of a tubular housing 
4 enclosing the shaft , tube 8 and thermostatic 

element 9. The tubular housing 4 in turn is 
pressed into a threaded bushing 5 adapted to 
be secured into a suitable aperture of one Wall 
of a boiler or the like as indicated at 6. The 
bushing 5 has at its outer or forward end a 
head 7 to which the base section of the cas 
ing is secured by means of screws 8 entered 
through slots 9 in the base section. The head 

may be provided with a plurality of tapped 
holes 20 (Fig. 1) which, together with the slots 
9, permit the casing to be secured in upright 

position irrespective of the extent to which the 
bushing may be threaded into the boiler 6. 
The stationary switch contacts 4 and 5 may 

be of any suitable or preferred character. Here 
in they are shown mounted upon the base in 
suitably spaced relation for coaction with the 
tongue 6 which constitutes the movable contact 
member common to both of the stationary con 
tacts 4 and 5. 2 designates a binding post which 
is connected to the tongue by means of a con 
ductor 22, and the contacts 4 and 5 are con. 
nected to binding posts 23 and 24 respectively. 
The shaft 7, in accordance with the present 

construction, has a supporting bearing only at 
its forward end. This bearing is provided in the 
present construction by the lower end of an arm 
25 which is fast to the forward end of the tube 8 
as by being pressed thereon, the journal bearing 
for the shaft being formed by an aperture 26 in 
the arm. The tube 8 in turn is mounted for ro 
tative adjustment in a bearing sleeve 27 which 
is pressed into the central aperture in the base 
and extends rearwardly a short distance into the 
tubular housing f4. The sleeve 27 is preferably 
in the form of a tube of a diameter somewhat 
larger than that of the tube 8 but having its 
opposite ends turn inwardly as at 28 to form 
spaced bearings for the tube 8. 
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The connection between one end of the ther 

mostatic element 9 and the shaft is effected 
by means of a nut 29 screw threaded on the rear 
end of the shaft which extends through the coiled 
element. The opposite end of the element is 
secured to the tube 8 through the medium of a 
collar 30 fixed on the tube and having a flange 3 
fitting loosely within the tubular housing 4. 
A coiled expansion spring 32 encircling the 

tube 8, bears between the rear end of the bear 
ing sleeve 27 and the collar 30 so as to hold the 
arm 25 at the forward end of the tube flat against 
the forward end of the bearing sleeve 27, and 
against an annular forwardly projecting flange 
33 on the base section f, which flange terminates 
flush with the forward end of the bearing sleeve. 
The spring thus serves to hold the tube 8 in posi 
tion within the tubular housing 4, while the 
flange 3 on the collar 30 positively prevents any 
contact between the thermostatic element 9 and 
the housing. Thus it will be observed that the 
tube 8 is supported at the opposite ends of the 
sleeve 27, whereas the shaft 7 has a bearing only 
in the arm 25. Because the diameter of the shaft 
is small, very little frictional resistance is offered 
by the bearing to the rotation of the shaft by 
the thermostatic element 9; and since the bearing 
is short, accurate alinement of the shaft relative 
thereto is rendered unnecessary. 
The arm 25 constitutes a part of the adjusting 

means, and has for this purpose its upper end 
operatively connected to a hand-operated setting 
lever 34. This lever is pivoted at 34 to the base 
section fi, at a point below the upper end of the 
arm 25, and the upper end of the setting lever 34 
is bent so as to extend forwardly through a slot 
35 in the cover Section f2, The forward end of 
the arm 34 may be provided with a pointer 36 
to cooperate with a scale 37 to enable the thermo 
stat to be adjusted for any desired temperature, 
The connection between the upper end of the 

arm 25 and the setting lever 34 may be of the 
pin-and-slot type, including an eccentrically 
mounted adjustable stud 38 on the lever bearing 
in a slot 39 formed in the upper end of the arm. 
The stud 38 is capable of individual adjustment 
for the purpose of adjusting the relation between 
the tongue 6 and the setting lever 34. For the 
purpose of retaining the setting lever in its ad 
justed position, the latter is provided with a lat 
erally enlarged portion 40 having an arcuate slot 
4f therein (Fig. 1) through which a screw 42 is 
entered, which screw is anchored in the base Sec 
tion and carries a coiled spring 43 interposed 
between the head of the screw and a washer 44 
bearing against the front side of the setting 
ever 34. 
The motion-transmitting connection between 

the tongue 6 and the shaft is of a yieldable char 
acter to avoid injury to the parts in the event 
of an excessive movement imparted to the tongue 
by the thernostatic element over and above that 
permitted by the Spacing of the stationary con 
tacts 4 and 5. This connection comprises in the 
present instance a block 45 anchored to the for 
ward end of the shaft through the medium of 
an insulating bushing 46 and a screw 4. The 
Screw is made of substantial length so as to pro 
ject radially from the block 45 and is entered 
through an aperture in a rearwardly bent portion 
48 of the tongue 6. Such apertured portion of 
the tongue rests upon the upper side of the block 
45, and a Spring 49 bearing between the head 
of the screw and a washer 50 tends to hold the 
anchoring portion of the tongue against rotation 
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relative to the shaft. Thus the parts 45 and 48 
provide coacting positioning surfaces normally 
held in engagement by the Spring 49 to define a 
normal predetermined relation between said 
parts, the construction being such that the spring 
yieldably holds the parts against relative move 
ment in either direction out of such normal re 
lation. It will be apparent however that the 
spring 49 is capable of yielding to permit rela 
tive movement between the shaft and the tongue 
in the event that the shaft is turned beyond its 
raormal range of operation in either direction 
With the tongue limited in its movement by either 
of the contacts 4 and 5. To assist in fastening 
the block 45 on the shaft, the latter may be 
knurled as indicated at 5 to receive the insu 
lating bushing 46 in tightly fitting or interengag 
ing relation. 
To prevent contact between the block 45 and 

the arm 25, in the event of rearward axial move 
ment of the shaft, an insulating washer 52 is in 
Serted between the block and arm. 

It will be apparent that when it is desired to 
change the setting of the thermostat, this may be 
accomplished readily through the manipulation 
of the setting lever 34 which operates through its 
connection with the arm 25 to rotate the adjust 
ing tube 8 connected with one end of the thermo 
Static element 9. The other end of the element 
being connected to the tongue 6 effects the de 
sired adjustment. 

It will also be observed that the thermostat as 
constructed is adapted to correspond reliably to 
changes in the heating medium to which it is 
Subjected, the only frictional resistance to rota 
tion of the shaft and hence movement of the 
tongue by the thermostatic element being sup 
plied by the relatively short bearing 26. If the 
movements imparted to the tongue by the ther 
mostat are excessive, injury to the parts is avoid 
ed by the yielding of the spring 49. 
The assembly comprising the thermostatic ele 

ment, the supporting tube 8, operating shaft 
and adjusting arm. 25, is effectually held in oper 
ative position by the spring 32 coacting with the 
bearing sleeve 27. The construction furthermore 
provides for the convenient cleaning of the switch 
contacts by the removal of the cover Section 2 
of the casing. To do this, it is only necessary to 
grasp the block 45 carrying the tongue 6, and 
draw the shaft 7 and tube 8 forwardly against 
the action of the Spring 32, the tube in this opera 
tion sliding forwardly in the bearing sleeve 27 
and the arm 25 moving forwardly corresponding 
ly out of engagement With the eccentric Stud 38. 
By Such an operation, the tongue 6 may be moved 
Out of position with the contacts 4 and 5 thus 
rendering it possible readily to clean these con 
tactS. 
In general, the construction provided is of a 

practical character, capable because of its sim 
plicity, of being manufactured at a low cost, 
Also, the device is capable of convenient adjust 
ment, its Switch contacts may be easily cleaned 
or repaired, and certainty and accuracy of oper 
ation is insured. 

I claim as my invention: 
1. A thermostat comprising a helically coiled 

thermostatic element, a support for one end of 
Said element, a shaft to which the other end of 
Said element is secured, a movable switch contact 
mounted on the shaft, a stationary switch con 
tact, and means for Supporting said shaft adapted 
to permit axial movement, and spring means nor 
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2,084,574 3 
mally holding the shaft in position to maintain 
said contacts in operative relation. 

2. A thermostat comprising, in combination, a 
tubular member, a support for one end of said 
member adapted to permit of the rotative adjust 
ment of the latter, a shaft extending through 
said tubular member with its opposite ends pro 
jecting therefrom, a helically coiled bimetallic 
element having its opposite ends fixed respec 

10 tively to said shaft and said tubular member, 
means including a spring acting upon said tubul 
lar member to hold it in position in the Support, 
and a switch member mounted on said shaft ad 
jacent the Support. 

5 3. Athermostat of the character set forth com 
prising a shaft, a helically coiled thermostatic 
element fixed to one end of said shaft, an adjust 
able support for the opposite end of Said thermo 
static element, a bearing in which the opposite 

20 end of the shaft is slidably supported, a Switch 
member mounted on said shaft and movable by 
said thermostatic element, a pair of Stationary 
contacts on opposite sides of said switch member, 
and spring means normally acting to hold said 

25 shaft in position with said switch member dis 
posed between said contacts, said Spring means 
permitting an axial movement of the shaft to re 
move the movable switch member from position 
between said contacts. 

30 4. A thermostat comprising a base, a shaft 
having one end rotatably and slidably mounted 
in said base, a temperature-responsive element 
for rotating said shaft, a support for said element 
mounted for movement with the shaft when the 

35 latter is slid endwise relative to the base, means 
for adjusting said support including an arm fixed 
thereto and a lever pivoted to the base and having 
a pivotal connection with said arm, a pair of 
stationary switch contacts, and a movable Switch 

40 contact mounted on the shaft and normally dis 
posed between the stationary contacts, said shaft 
being manually slidable endwise in said base to 
permit the movement of the movable switch con 
tact out of operative relation to the stationary 

45 contacts, and said pivotal connection being 
adapted to permit disengagement of Said arm 
from the lever in the movement of the Support 
with the shaft. 

5. A thermostat having, in combination, a base, 
so an elongated tube, a bearing sleeve mounted in 

said base and having said tube rotatively adjust 
able therein, a member fixed to Said tube adjacent 
said sleeve, a shaft having one end mounted in 
said member and its other end projecting from 
the opposite end of the tube, a helically coiled 
thermostatic element having its ends fixed re 
spectively to said shaft and to said tube, and a 
spring acting between said tube and said bearing 
sleeve to hold the tube in position in said base. 

to 6. A thermostat having, in combination, a 
support, an elongated tube having one end ro 
tatively mounted in said support, a shaft extend 
ing through said tube, a helically coiled bimetallic 
element connected at one end to said shaft and at 
its other end to said tube, a member fixed to the 
tube and having bearing engagement with said 
support, said member providing a bearing for the 
adjacent end of the shaft, a spring acting between 
the support and the tube to hold said member in 

70 bearing engagement with the support, and a mov 
able switch member mounted on the shaft ad 
jacent said bearing. 

7. A thermostat comprising, in combination, a 
support, an elongated tube rotatively mounted in 

5 said support and projecting a substantial distance 

to one side thereof, an arm rigid with one end of 
said tube adjacent the opposite side of the Sup 
port, a shaft journaled at one end in said arm and 
extending through said tube, a thermostatic ele 
ment in the form of a helically coiled bimetallic 5 
strip having one end secured to said tube and 
the other end secured to said shaft, Spring means 
acting upon said tube to hold the latter in posi 
tion in the support, a manually operable adjusting 
lever connected with said arm to move it, and a 10 
control switch having a movable contact member 
mounted on said shaft. 

8. A control instrument of the character Set 
forth comprising a shaft, means including a sen 
sitive actuating element for imparting rotative la 
movement to the shaft in response to temperature 
changes, a pair of stationary Switch contacts 
spaced apart, a movable switch member having 
a portion interposed between said contacts, and 
means normally carrying said switch member in 20 
a predetermined relation to said shaft including 
a block fixed to said shaft, and a spring clamp 
adapted to yield in either direction from said 
normal relation to permit rotation of the shaft 
in either direction independently of the switch 2 
member and operable to move the switch member 
only when it occupies a definite angular relation 
to said shaft. 

9. An insertion thermostat comprising a casing 
to be supported in a normal upright position, tem- 30 
perature responsive switch actuating means pro 
jecting rearwardly of the casing, and means for 
supporting the casing in said upright position 
With the temperature responsive means inserted 
through the wall of a furnace or other structure, 35 
said supporting means comprising a threaded 
bushing adapted to be screwed into Said struc 
ture with the temperature responsive means pass 
ing through the bushing, and a threaded fasten 
ing member entered through said casing and 
anchored in said bushing, said casing having an 
arcuate slot through which said member extends, 
and said bushing having a plurality of holes for 
receiving said fastening member selectively de 
pending upon the position of the bushing when 
Secured in said structure. 

10. In an insertion thermostat, a base, a mem 
ber rotatably mounted on said base, an arm rigid 
with said member, an adjusting lever pivoted on 
said base and having an engagement with said 
arm whereby to rotate said member, said lever 
having an enlarged portion formed with an arcu 
ate slot, and means including a bolt projecting 
through said slot urging said lever against Said 
base to retain the lever in adjusted position. 55 

11. A sensitive control instrument comprising, 
in combination, a control device having two sta 
tionary switch contacts and a movable contact 
interposed between the stationary contacts, means 
for actuating said control device including a sen- 60. 
sitive actuating element, and a motion-transmit 
ting connection between the movable contact and 
said actuating element including two members, 
one connected with the actuating element and the 
other connected to said movable contact, and 65 
Spring means constantly acting to maintain said 
two members in a predetermined angular rela 
tion for motion transmitting purposes but adapt 
ed to yield to permit relative movement between 
them in either direction, said spring means being 70 
Operative to transmit movement to said movable 
contact only when said two members have been 
restored to said predetermined angular relation. 

12. A control instrument having, in combina 
tion, a sensitive actuating element having a nor 
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4. 
mal range of operation, a pair of opposed closely 
spaced contacts, a movable contact disposed be 
tween said stationary contacts and having a lim 
ited normal range of movement determined by 
the spacing of said stationary contacts in the 
normal range of operation of Said actuating ele 
ment, and a motion-transmitting device operative 
to cause said movable contact to move with Said 
actuating element in opposite directions; Said de 
vice comprising relatively movable parts inter 
posed between the actuating element and said 
movable contact and operative to permit move 
ments of said actuating element beyond its nor 
mal range in either direction, and Spring means 
acting to hold said parts against relative move 
ment in either direction from a predetermined 
normal relation and coacting therewith to cause 
said movable contact to move with said actuating 
element only when said parts occupy said prede 
termined normal relation. 

13. A control instrument having, in combina 
tion, a sensitive actuating element having a nor 
mal range of operation, a pair of opposed closely 
spaced contacts, a movable contact disposed be 
tween said stationary contacts and having a lin 
ited normal range of movement determined by 
the spacing of said stationary contacts in the 
normal range of operation of Said actuating ele 
ment, and a motion-transmitting device Opera 
tive to cause said movable contact to move with 
said actuating element only in the normal range 
of operation of said actuating element, said de 
vice comprising relatively movable parts respec 
tively connected with the actuating element and 
the movable contact and having coacting posi 
tioning surfaces to establish a normal predeter 
mined relation between the parts, and Spring 
means cooperating with said surfaces to hold Said 
parts yieldably against relative movement in 
either direction from said normal relation, said 
spring means being operative as an incident to 
the movement of said actuating element beyond 
its normal range of operation in either direction 
to permit relative movement between Said parts 
in either direction and to re-establish Said nor 
mal relation between the parts as an incident to 
the reverse movement of the actuating element 
into its said normal range of operation. 

14. A control instrument comprising, in con 
bination, a shaft, a thermostatic element ar 
ranged to turn the shaft in opposite directions in 
response to temperature changes, a movable con 
tact arm Supported from said shaft, a pair of 
Opposed normally stationary contacts between 
Which said arm is movable and defining a limited 
range of movement of said arm, and means coop 
erating with said shaft and arm and coupling 
the arm to move with the shaft through certain 
phases only of the movement of the shaft corre 
Sponding to said limited range of movement of 
the arm, said means including a member rigid 
with the shaft, a second member movable with 
Said arm, Said members having cooperating sur 
faces normally engageable with each other to de 
termine a definite angular relation between said 
arm and said shaft during the movement of said 
arm between Said contacts, but adapted for rel 
ative movement in opposite directions as an inci 
dent to continued rotational movement of the 
shaft in opposite directions after engagement of 
said arm with the respective contacts, and a 

2,084,574 
spring normally acting on one of the members to 
maintain said predetermined angular relation 
and yieldable upon engagement of Said arm with 
either of said contacts to permit relative move 
ment between said members to be continued ir 
respective of the direction of movement of the 
shaft by said thermostatic element. 

15. A control instrument having in combina 
tion a pair of fixed contacts spaced a short dis 
tance apart, a movable contact having a limited 
range of movement between said fixed contacts, 
a rotatable member, a sensitive actuating ele 
ment for imparting rotational movement to said 
member having a normal range of Operation pro 
portional to the limited range of movement of 
the movable contact, and a yieldable motion 
transmitting connection between said member 
and the novable contact operative to impart 
movement to the movable contact only during 
said normal range of Operation of the actuating 
element, said connection comprising two parts 
fixed to the rotatable member and the movable 
contact respectively, and Spring means acting to 
hold said parts together with a yielding pressure, 
Said Spring means acting on Said parts to trans 
mit movement to the movable contact only dur 
ing said normal ralag? of operation of the actu 
ating element and yialdable to permit relative 
movement between the parts upon movement of 
the actuating element beyond its normal range of 
operation in either direction. 

16. A control instrument having, in combina 
tion, a pair of fixed contacts spaced a short dis 
tance apart, a movable contact element having 
a limited range of movement between said fixed 
contacts, sensitive actuating means for impart 
ing movement to said movable contact element 
including an actuating member having a normal 
range of operation proportional to the limited 
range of movement of the movable contact, and 
a yieldable motion transmitting connection be 
tween said member and the movable contact ele 
ment, said connection comprising spring means 
acting to transmit movement from Said member 
to the movable contact only during said normal 
operation of the actuating member, and said con 
nection being yieldable upon the engagement of 
the movable contact with either of said stationary 
contacts to permit movement of the actuating 
member beyond its normal range of operation in 
either direction. 

17. A control instrument having, in combina 
tion, a movable switch arm having a limited nor 
mal range of movement, a thernal actuating ele- : 
ment having a normal range of operation propor 
tional to the limited range of movement of said 
arm and an abnormal range of movement in re 
Sponse to extreme temperature changes substan 
tially greater than Said limited movement of the 
switch arm, and a motion transmitting connec 
tion between said arm and said thermal element 
including a Spring acting upon Said arm to effect 
the transmission of movement from the thermal 
element to the arm only during said normal range 
of operation of the element, said connection being 
yieldable upon the interruption of the movement 
of the switch arm in either direction to permit 
abnormal movement of the actuating element be 
yond said normal range of Operation thereof. 

PRESTON W. CUMMINGS. 

O 

15 

20 

25 

30 

35 

40 

5 5 

60 

65 


