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The switch disclosed in this application is of 

the pressure type and is operated automatically 
for circuit breaking when the pressure within a 
line or vessel connected to the switch exceeds a 

5 predetermined limit and, operates automatically 
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for circuit making when the pressure within that 
vessel drops below a predetermined limit, the 
differentia? between those limits being called the 
operating range or differential of the switch. 
The switch here shown is characterized by its 

being provided, in addition to the usual means for 
bodily shifting the differential or range of open 
ing and closing pressure limits, with a means for 
increasing or decreasing that differential - or 
range, the last mentioned means being adjustable 
without reference to the first mentioned means. 

h? switch here shown is also characterizedi 
by its having an interlock type interconnection 
between operating parts or bell cranks off- the 
switch, the interconnection being formed by a 
tooth on one bell crank riding in a slot in the 
other, the operation being such that the slotted 
Seil crank normally causes movement of the 

teotihed beli crank. The interconnection is char 
acterized by the feature that it cannot possibly 
cause kocking of the connection between the beil 
cranks, in any relative position of the parts. 
*The switch is further characterized by the pro 

vision of a snap action spring connection be 
tween operaiting parts of the switch, which spring 
functions &o provide quick make-and-break; 
tiese same operating parts are provided witin a 
means for insuring positive break in the event 
the Spring becomes broken or injured, or fails to 
function properly, the positive break means be 
CCIIning operabie at a pressure nigher than the 
Enormal or spring opening pressure of the switch, 
so as not što interfere Ywith the normal spring 
break means of the switch. 
The switch is further characterized by the fact 

that the snap action spring is adjustably mount 
ed so as to provide an. adjustment for increasing 
Or diecreasing the differential or range between 
the pressure limits, and it will be observed that 
the spring adjustment also functions to adjust 
the opening iimit of the positive break means. 

"The switch is also characterized by its being 
provided with a contact set of novel construction, 

o whose details will be more particularly described 
at a later Stage of this specification. 
For an understanding of the Switch disclosed 

herein, the following specification should be read 
in connection with the appended drawings. In 
these drawings, 

Fig. 1 is an elevational view of the switch with 
the cover removed; 

Fig. 2 is a view of the contact set per se as if 
from the right of Fig. 1; 

Fig. 3 is a top plan section view of the switch 
with parts removed for purposes of clarity; 

Fig. 4 is a detailed section view as if on the line 4-4 of Fig. 3; 
Fig. 5 is a view as if from the right of Fig. 1, 

showing an important operating part of the 
SWitch. 

Referring to the drawings, it will be observed 
that the switch therein shown comprises a base 
plate 0 and a casing i f. Under the base plate, 
which is circular in form, but which has an aper 
tured radially extending part f 2 projecting there 
from, is a circular diaphragm i 4 of heavy rubber 
or the º like, and immediately under this dia 
phragm is a chambered diaphragm plate i 5. The 
base plate, the diaphragm, and the diaphragm 
plate are relatively secured in assembly to pro 
vide a pressure chamber by means of the series of 
bolts 6. Two of the bolts are passed through the 
base plate and into bosses f 8 of the casing walls 
i la to secure the casing to the base plate, and 
thus to secure the casing and the pressure cham 
3er in assembly. 

Disposed within the Cressure chamber and 
above the diaphragm is a pressure plate (not - N 
shown) provided with an upwardly extending pin 
20 engaging tine horizontal arm 2 of the pres 
Sure bell crank 22, the latter being pivoted at 23 
to bosses 2:a formed integral with the base plate 

3. I the verticali arm 24 is hooked over and has 
its ºpper endi connected to the side Wall of the 
casing by a coiled tension spring 25 and an adjust 
ing bolt 26 threaded through a nut 27. The last 
mentionedi parts provide a well-known means for 
bodiiiy shifting tine differential or range of open 
ing or closing pressure ilimits of the Switch, and 
adjustment of these parts for shifting the range 
is accomplished by movement of the nut 27 on 
the bolt 26. 

The operating mechanism of the switch, as a 
whole, is connected to the vertical arm 24 of the 
pressure bell crank 22 through the tooth and Slot 
connection provided by a tooth 28 received with 
in a slot 29 in the lower Surface of the hooked 
upper end of the bell crank 22. The tooth 28 is 
integral with and projects upwardly from the 
hub 30 of a bell crank 3, and this hub is se 
cured to a threaded bolt or pin 32 which forms 
a fixed pivot or journal for the hub, the pin being 
secured to the casing wall i b. 
The tooth 28 forms one arm of the bell crank 
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. The other arm, which is more properly the 
switching arm, comprises two parts -, ad 
justably interconnected through the medium of 
the screw 5 threaded into the part i through 
an elongated slot SS of the part S, this construc 
tion providing an adjustment means whereby the 
length of the arm 3-4 may be varied to, in 
crease or decrease the differentidal or operating 
range of the switch. V M 

For facilitating the adjustment when the-screw 
5 is loosened, there are. formed on the hub 0 

two integral tapped-hole lugs Ba through which 
is threaded an adjusting screw b. It will be 
observed that when the screw b’ is rotated in 
the tapped lugs 3a, after the screw is loosened 
slighty, the part 34 may move orbe" moved With 
respect to the part , all subject to the control 
of the operator. *---- . 
O Rää of arm 33-34 is a pin T, and a 

colled tension spring 9, which formsam over 
center spring for the quick make-and-breaktor 
snap mechanism, has one endhooked around the 
pin 37. The other end of this spring is hooked 
around a pin 40 projecting from the arm 4 of a 
be crank 42, the latter beling journale at ts 
elbow on a fixed pivot 43 in the form of a bglit 
threaded into the wall | lb of the casing . The 
vertica arm of the bell crank 42 is the switch 
contact arm and has at its lower enda hole 
through which passes a rod 45 of insulating mi 
terial such as fiber or the like, on the opposite 
ends of which are disposed metallic_sleeves 48 
which form the movable contacts of the contact 
mechanism, and which engage the stationary 
spring contacts 4 mounted on the insulating 

och disposed against the side wall ta o 
the casing . M 
The block 48 is held in place by screws O Whilch 

mount the contacts 47, these sc?ewis proiecting 
through the casing wall to form externally ac 
cessible binding posts, whereby the load and line 
conductors 5 may be secured in electrica and 
physical connection with the contacts 4, the 
conductor terminals and the binding screws being 
protected by a shield 52 secured over them and 
to the side wall of the casing, over the apertured 
extending part 2 of the base plate. 

It will be observed that when the pressure bell 
crank 22 rocks clockwise (Fig. 1) on an increase 
in pressure, the bell crank I will rock clockwise 
on its fixed pivot 32 until the arm -- and coil 
spring 39 move over center with respect to the 
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pin 40 and the fixed pivot 43 of the bell crank 42. 
Such movement causes the bell crank 42 to move 
for quick break, from the position shown, counter 
clockwise on its fixed pivot 4 and move the com 
tact sleeves 46 out of contact making position 
and from the stationary contacts 47. Converse 
lly, a decrease in pressure will cause the switch 
to close, if it had been opened, the over center 
arrangement providing quick make movement for 
the parts. . . 
The stationary contacts 4, of which there is a 

pair for each sleeve 46, or four contacts in all, 
comprise copper spring members bent to the for 
mation shown in Fig. 1. 
The contacts 4, at their bights, are slotted as indicated at 7a for the purposes of mantaining 
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proper alignment of the portions of the contacts 
and for insuring proper. Imake between the sta 
tionary contacts 47 and the movable contacts 48. 

It will be observed that the arm 4 of the bell 
crank 42 is provided with a lug 55 for engagement 
with a lug 56 formed on the wall fb of the casing 

º 9,088,198 . " 
to act as a 
switch is opened on an increase in pressure. The 
relative position of the parts 55-56 is such that 
they will not be mutually engaged until the bell 
crank 42 has moved sufficiently to have the sleeve 
46 clear the contact 47 a considerable distance. 

In order. to provide a positive break, means 
which is normally inoperative but which can be 
relied upon to cause break in the event the Spring 
39 becomes broken or injured or otherwise fails 
to function, the part 34 of the switching arm is 
provided with an extension 58 which will en 
gage the arm 4 of the bell crank 42 on an in 

stop tor the switch parts when the 

0 

crease in pressure to a point beyond the normal 
opening pressure of the switch and cause posi 
tive break. - It will be observed that the adjust 
ment provided by the screws 35 and 36b, which 
increases or decreases the i operatiling range Or 
differential of the switch, also automatically and 
correspondingly changes the positive break open 
ing pressure of the switch, so that the differential 
between the normal opening pressure of the 

5. 

20 

switch and the positive break pressure is a 
constant. Y 

It will also be observed that the interlock inter 
connection between the bell cranks 22 and 3, 
provided by the tooth 28 and the slot. 29 receiv 
ing it, is an efficient, non-binding, and otherwise 
satisfactory two-way connection between these 
be cranks, and is not affected by cocking of the 
bell cranks with respect to each other as might 
be the case if a floating pivot were relied upon as 
a connection between the bell cranks 22 and 3. 
Further, the engagement of a tooth side with a 

º se prevents overtravel of the switch arm 
It will also be observed that part 34 of the 

switching arm is provided with a lug 80 riding 
over the upper surface of the part 33, which pre 
vents pulling of the switchiding arm as a whole 
when the adjusting. screw 35 is loosened, such 
buckling being due to the pull of spring. 39 which 
tends to cause movement of the part 34 clock 
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wise around the screw 35. , Buckling in the oppo 
site direction is, of course, prevented by the ad 
justing screw 38b. V 
Now having described the switch that is dis 

closed in the appended drawings, reference will 
be had to the appended claims which determine 
the scope of the monopoly claimed heren. 
What I claim is: , 
1. A pressure switch means comprising an op 

erating bell crank, means tendiding to rotate the 
same in one direction on an increase in pressure, 
adjustable resilient means tending to rotate the 
same in the opposite direction, the two means be 
ing in opposition, a contact making bell crank, 
and a connector bell crank having one arm oper 
atively connected to an arm of the operating bell 
crank through a positive connection and having 
another arm operatively connected to an arm of 
the contact making bell crank through an ad 
justable resilient connection which provides an 
over center, snap action for the contact carryu 

º ing bell crank. 
2. A pressure switch Ymeans comprising an op 

erating bell crank, means tending to rotate the 
same in one direction on an increase in pressure, 
adjustable resilient means tending to rotate the 
same in the opposite direction, the two means 
being in opposition, a contact making bell crank, 
and a connector bell crank having One arm Oper 
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atively connected to an arm of the operating 
bell crank through a positive connection and hav 
ing another arm operatively connected to an arm 75 



2,038,96 
of the contact making bell crank through a 
adjustable resilient connection which provides 
an Over center Snap action for the contact carryu 
ing bell crank, the adjustment for the Fresiliert 
means of the operating crank providing means 
for bodily shifting the differentia or pressere 
range of the switch without varying that 
differentia. 

3. A pressure switch means comprising an op 
erating beli crank, means tending to rotate the 
Same in One direction on an increase in pressure, 
adjustable resilient means tending to rotate the 
Same in the opposite direction, the two means 
being in opposition, a contact making bell crank, 
and a connector bell crank having one arma oper 
atively connected to an arm of the operating bell 
Crank through a positive connection and having 
another arm operatively connected to an arm of 
the contact making bell crank through an ad 
justable resilient connection which provides an 
over center Snap action for the contact carrying 
bell crank, the adjustment for the resilient con 
nection providing means for varying the differ 
ential or pressure range of the switch Witot 
bodily shifting that differential. 

4. A pressure switch means comprising an op 
erating belil Crank, means tending to rotate the 
Same in one direction on an increase in pres 
sure, adjustabile resilient means tending to rotate 
the same in the opposite direction, the two means 
being in opposition, a contact making bell crank, 
and a connector bell crank having Crne arm oper 
atively connected to an arm of the operating bell 
crank through a positive connection and having 
another arm operatively connected to an arm of 
the contact making beli crank through) ata ad 

3 
justable resilient connectiora wich providies ar 
over center Sai actico, for the contact caying 
bell crank, the adj straent for the resilien?; Nae Ins 
of the operating Crank provi?iling Eneas foº 3o?i 
ily shifting tae differe attiai o resstre renge of 
tite Switch Fritmoat; varying tina; differentia, the 
adjustment for šie resilient correctiora providig 
Reans for yaying šne differential (CBF presStre 
range of the SY7i&c. Without occidii37 saiffting hat 
differentia. 

5. A pressure Switch means conprising am Op 
erating bell Crank, means tending to rotate še 
sane in one direction OIA a increaSe in greSSU Fre, 
adjustable resilient means tending to rotate the 
same in the opposite direction, the two means be 
ing in opposition, 82, contact making pell Crank, 
and a conn&ctor bell crank navirag one af Oper 
atively conected to an arm, o itine operating 
bell crank through a positive con ECtion aidi 
having anoter ar? operatively connected to 
an arm of the contact making beil cranik througà 
an adjustable resilient; connectio? vicin pro 
vides an over center Snap actica for tae contact 
carrying te cFrank, the adjust rent for tae 
resilient Leins of t&se operati ag Crai. Providing 
means for adily shifting the differential or 
pressure range of the SWitch Without Wa Nying 
that differenitia, te adjustinent for the resilient 
conection "Officiling Means for Varying tine dif 
ferenia or pressure range of the switch without 
bosily sinifting hai; differentiali, with the first 
mentoined one being accessible from outside the 
switci casing and with the second menitioned one 
being accessible orally from inside the Switch caS 
irg. 

STANLEY R. DU BRIE, 

0 

5 

20 


