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The present invention relates to a bleed type 
pneumatic Snap acting thermostat using a per 
manent magnet for the Snap action. 
Snap action pneumatic,thermostats are es 

pecially desirable for control applications such 
as One pipe steam heating Systems,In these sys 
tems,the steam valve must be either fully open 
or Completely closed to exercise proper control 
and to minimize heating system noises,this re 
quiring,in a bleed type pneumatic control sys- 10 
tem,Snap acting control devices. Various types 
of mechanical Snap acting mechanisms have been 
used in pneumatic thermostats but they have re 
SultedineXpensive and bulky constructions. Per 
manent magnets have long been used for Snap 
action in electric thermostats but, due to the 
peCuliar requirements of pneumatic contro1 de 
vices,they have not,prior to the present device, 
been Successfuly usedina pneumatic thermostat. 
It is thus a principal object of this invention to 
provide an improved Snap acting pneumatic con 
trol device. 

It is a more Specific object to provide a simple 
and Compact pneumatic thermostat using a per 
manent magnet for Snap action. 
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Suitable Clamp SCrew 13 at the bottom of the 
instrument. This COVer and its attachment,as 
Shown in Figure1 and as above described,is con 
ventionalandformsnopart ofthe presentinven 
tion,Screws #4,accessible from the front of 
base f8,are used to attach the base to the mount 
ing piate or Sub-base,not Shown. 
The control members or elements of the present 

device comprise a nozzle 15 and a movable valve 
plate 16,these members being carried by a 
bracket member 1T attaChed to baSe 18. Nozzle 
15 extends outWardly at right angles to base 18 
and is mounted ina Connector block 19 Secured to 
the back side of the outer portion or platform 20 
of bracket 1T. A tube 21 connects connector 
block 19 to a Suitable fitting 22 Which is used 
to connect the thermostat to the branch line of 
a pneumatic control SyStem,not Shown. When 
valve plate 16 is in engagement with nozzle 15, 

* no aircanescape hence pressure may build up 
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It is also an object to provide a snap acting ? 
Control device having relatively movable con 
trol members Wherein one of the members is 
actuated through a strain release mechanism by 
an auxiliary lever operated by a Condition re 
sponsive means. 

It is an additional object to provide a snap 
aCting pneumatic Control device especially 
adapted for Controlling one pipe steam heating 
Systems. ? 

These and other objects will become apparent° 
upOn the Study of the following Specification and 
draWings Wherein: 
Figure 1 is a Ieft elevation view of the present 

thermostat with parts broken.away and other, 
partS in Section. 
Figure 2 is a front elevation of the device with 

the cover removed. 
Figure 3 is an enlarged right elevation of an 

Upper portion of the present device. y 
Figure 4 is a Section view of certain operative ° 

partstaken on the ine 4—4 of Figure 2. 
Figure 5 is a Similar Section View taken On the 

1ine.5?5 of Figure 2. 
Referring to Figure 1,the present thermostat 

is shown complete with its cover 10 but without 
the Sub-base or mounting plate by Which it is at? 
tached to a Wall or the like. Cover 10 is held in 
place by down-turned tongues 11 coperating with 
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to a maximum in the branch line of the Control 
system,whereas,when plate 16 is suficiently re? 
moved from nozzle 15,air in the branch line may 
bleed out through the nozzle 5 and thus reduce 
the branch 1ine pressure in a manner CommOn tO 
bleed-type Controllers. - - 

Valve plate 16isessentially triangularinshape 
and is pivotally mounted near itS base On a pair 
ofpedestalmembers24 attached to the outersur 
face of platform 20,each of the members24 hav 
ing an outer pivot pin portion 25 with an inner 
shoulder 26 formed by an adjaCent guide pin por 
tion 27 of a diameter.greater than 25. Holes 28 
in plate 16are of suficient diameter to fit 1oosely 
over pin portions 25 but too Small to slip over 
shoulders 26,one of the holes being elongated 
along the 1ine defined by the holes to minimize 
assembly dificultieS. 
A compression Spring 31 is adjustably held 

against plate 16 bya bolt321ocated on the base 
side of the pivot axis and opposite from the 
nozzle engaging portion of the plate,hence this 
spring biasesplate 16 about pins25 and Shoulders 
26ina mannerto disengage Said plate frOm noz? 
zle 15 and also holds,the plate 16 in place on 
said pin portions and against Said ShoulderS. 
To provide a mechanism for actuating plate 

16against the bias of Spring31,and the force due 
to air blowing through nozzle 15 against Said 
plate,a substantialy T-shaped auxiliary1ever 34 
issecured in spaced relation to the inner Side of 
plate 16 by a bolt35 and a compression Spring 36, 
bolt;35 being screwed into 1ever 34 but engaging 
plate 16 only through Spring 36 in a manner to 

suitable notches at the top of base 18 and by a 55 urge lever 34 and plate 16 together. Tever 34is 
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guided by holes 38 fitting over guide portions 2T 
Of pedestal members 24 and includeSprojectiOnS 
40 formed in the upper portion of the lever 34 
for engaging the base portion of member f6 to 
Space the upper portion of the 1ever from the baSe 
portion Of plate 16 and to act as pivot points. An 
adjuStable Stop screw 41 carried by plate 16 and 
engageable by 1ever 34 limits the proximity Of 
the lower end of the lever to member 16. The 
1ever 34 also carries an adjustable stop screw 42 
that CoactS With the outer Surface of platform 20 
to 1imit the movement of 1ever34tOWard thatsur 
face. An outwardly directedtipportion 43 formed 
at the lower mOSt part of lever 34 is adapted to 
be engaged by a,Suitable condition responsive 
means,aswillbe Seen. 
The temperature sensitive element or Condi 

tion responsive means, of the present thermostat 
comprises a,generally U?Shaped bimetal element 
45 attached to base #8 by a hinge 46,the element 
having its most eXpansive metal on its outside 
So that it tends to contract with a rise in tem 
perature,The inner arm 47 of the element ?5 
is SOmeWhat longer than Outer arm 48 and its 
free end bears against a cam 49 operable by the 
adjusting dial 12. Rotation of cam 49 by dial #2 
shifts the position of the bimetal 45 and thus 
changes the control point of the instrument. A 
Spring 51 is arranged between the 1ower end of 
element 45 and the base 18 to bias the element 
in a counterclockwise direction(Figure 1)and 
thus normally maintains the free end of arm 47 
against Cam 49. The other free end of the ele 
ment 45,the upper end of arm 48,carries an 
abutment plate 53 for engaging the pivot por 
tion 43 of lever 34 upon a temperature rise,A 
magnet armature 54 is attaChed to the underside 
of arm 48 by the Same Screws that hold plate 53 
and Cooperates with a Small,notched,permanent 
magnet 55 held by a clamping arm 56 fitting 
within the notch and coacting with an angular 
Support member 5T attaChed to the Underside 
of platform member 20. 
Armature 54 is so positioned relative to bi 

metal arm 48 and stop 42 is adjusted in such a 
manner that the armature 54 and magnet 55 are 
Slightly Spaced when arm34is urged to itsinner 
mOSt pOSition by abutment member 53. At this 
point,the attraction of magnet 55 for armature 
54 is at its maximum efectiveness,its attractive 
force at this point being sufficient to deflect the 
bimetal element 45 to some extent and to over 
COme Springs 31 and 36 and the force on mem 
ber 16 due to the air pressure in nozzle 15, 
To better illustrate the relative strength of 

the aforementioned Springs and the magnet,as 
Well as to Show the function of the apparatus, 

.itS Operation is explained below, 
Operation 

An inSpection of the drawing shows member 
16 in engagement with nozzle 15,1ever 34 is 
SpaCed a Short distance below stop screw 41,and 
stop Screw 42 is in engagement with platform 20, 
1ever 34 being held in this lower most position 
due to a contraction of the bimetal element ?5 
and inWard movement of arm 48 brought about 
by a relatively high temperature afecting said 
element and bythe attractive force of magnet 55. 

If the temperature should now decrease,arm 
48 tends to move outward due to the action of 
the bimetal element 45 and spring 36 but it is 
.restrained by the force of magnet 55 acting on 
.armature 54,thus storing resilience in element 
45. HoWever,upon a continued decreaseintem 
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perature,the expansive force of the bimetal in 
CreaSes and becomes Suficient to move armature 
54 Slightly further away from its position near 
magnet 55,this movement permitting a 1ike 
movement of 1ever 34 but having no efect on 
Valve member 16 until the movement becomes 
Suficient for lever 34 to engage stop screw 41. 
BeCauSe the initial movement of arm 48 does 
nOt afect Valve member 13 and as it is held in 
engagement with nozzle 15 by the force of spring 
33,there is no leakage at the nozzle which could 
interfere With the proper operation of the con 
trOl deVice. 
While arm 48 moves slightly outwardly,how 

ever,the attractive force of the magnet 55 on 
armature 54 dininishes very rapidly. The Iess 
ened magnetic force permits the resiliencestored 
in bimetal element 45 to further increase the 
OutWard movement of arm 48 and still further 
reduce the magnetic attraction,resulting in a 
rapid Or Snap movement of arm 48 by thetime 
*eyer 34 engages stop pin 41. Anabutment plate 
53 On arm @3 tends to disengage tip 43 ofiever 
34,Spring 31,assisted by the air pressure of noz 
zle 15,8 efective to bias member 16 away from 
nOzzle 15 and fully open the valve,a consider 
able movement being possible because of the 
resilience inelement 45 causingadditionalmove 
*ent outwardly of arm 48 as the restraining 
forces are minimized. 
With the thermostat valve fully opened,as 

abOVe deSCribed,an increase in temperature will 
CauSe a COntraCtion of bimetal 45 and tend to 
InOV3 arm 48 inWardly but,upon plate 53 en 
gaging tip 43 of lever 34,the resistance to fur 
ther movement of plate 46 and 1ever 34 caused 
by 8pring 3 will cause Some resilience to be 
8tored in the bimetal element,Asthe tempera 
ture Continues to decrease,however,the con 
tracting force of the element 45 is suficient to 
Start moving lever34 and plate f6 toward closed 
position,plate 16 following lever 34 because 
spring36 is efectively stronger than spring31 
AS this movement takes place,armature 54 is 
being moved toward magnet55andtheattractive 
force of the magnet for the armature increases 
fapidly. With the contracting force of the bi 
metal Substantially balancing the resisting force 
Of Spring3 and the airpressure from the nozzle 
15,0nly a Sight increase in the magnetic at 
tractionis Suficient to cause further contractive 
InOVement Of the bimetal which still further in 
Creases the magnetic attraction with the result 
that the member 16 and Iever 34 are Suddenly 
fnGWed tO their innermost positions. On this 
9CCurring,member 16 engages and closes nozzle 
15 but a further slight movement of lever34is 
permitted by strain release spring36,thisspring 
limiting the closing force that can be imposed 
On member 16 and permitting movement of 1ever 
34 Without an accompanying movement of mem 
ber 16,as before described. Obviously,member 
16 is held against nozzle 15 bythe force of spring 
36 Whenever lever 34 is out of engagement with 
StOp Screw 4t,thus preventing air 1eakage from 
the nozzle. 
BeCause the above described mechanismissuch 

that valve member 16 is either in engagement 
with nozzle 15 or Spaced an appreciable distance 
therefrom,and as both the closing and opening 
movements of the valve memberareaccomplished 
with great rapidity,the present device is an ef 
fective tWO position Snap acting pneumatic 
thermOStat. 
While the above description has been in terms 




