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My present invention relates to electric 
switches, especially those for circuits to be 
opened or closed in response to pressure Valia 
tion in a fluid or other medium. It aims to 
improve such devices structurally and in per 
formance, through novel features including 
compensation for ambient or other tempera 
ture effects, avoidance of objectionable distor 
tion or deformation of operating parts, reten 
tion of pressure fluid against accidental escape 
and possible injury thereby, together with other 
advantages which will be apparent from the foll 
lowing description and accompanying drawings. 

In the drawings illustrating by way of example 
certain embodiments of the invention, upon a 
somewhat enlarged scale: 

Fig. is a longitudinal section centrally 
through a pressure switch device, shown as hav 
ing a relatively low pressure range, merely for 
the purposes of illustration; 

Fig. 2 is an outer or right end view of the de 
vice of Fig. 1; and 

Fig. 3 is a view corresponding to the left end 
portion of Fig. 1, showing a modification, appro 
priate for but not limited to operation over high 
er or more extensive pressure ranges. 

Referring to the drawings in more detail, and 
first to Figs. 1 and 2, the pressure-switch device 
as a whole comprises a case or frame indicated 
generally at 6, housing and supporting a switch 
unit 30. Such housing herein includes a tubular 
shell 5, preferably cylindrical, having at one end 
a closing head 6 recessed as at 7 and having 
lapped engagement with the shell as at 8, the 
parts being united as by Welding, brazing or the 
like, or they may be integrally formed. The case 
or housing 4 further includes at the other or in 
ner end, integral with or secured to it in lapped 
seating relation, a collar 9 centrally apertured 
as at in extension of the shell interior and 
having a lateral annular flange . The collar 
9 is adapted for connection to a chambered base 
2 having a corresponding flange 3, the two 

flanges being detachably clamped together by 
screws or bolts 4. This base herein completes 
the case or housing assembly. m 
The base 2 is of cup form presenting a chann 

ber 5, herein of larger diameter than the bore 
of the shell 5 and somewhat fiared toward the 
latter. The base chamber 5 has an open inlet 
at f6 through an externally threaded extension 
or neck , by which the device as a whole is 
mounted at the point of use, in closed communi 
cation with the pressure medium to which the 
switch is to respond. 
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The base chamber 5 together with a conform 

ant Central recess 8 at the adjacent end face of 
the collar 9 provide a space of substantial area, 
transversely of the device as a whole, for the op 
eration of a pressure receiving and transmitting 
element, herein a diaphragm 20 of a sheet mate 
rial of a strength and flexibility as appropriate 
for the fluid pressures for which the given device 
is designed. The embodiment of Figs. 1 and 2 is 
represented, merely by way of example, as having 
an operating pressure range of from 0 to 5 p.s. i. 
(pounds per sq. in.), with an operating differen 
tial, as between the closed and the open status of 
the Switch at the selected pressure within that 
range, of as little as 1 oz. It is constructed and 
arranged to afford a substantial safety factor, 
herein 100%; that is, the device will sustain pres 
sures above the intended range, up to 30 p.s. i. 
in the particular example. A suitable diaphragm 
material in this instance is phosphor-bronze, 
e. g. Revere A or C, of about No. 20 to 22 gauge 
A. W. G. (approximately as in.). 
The diaphragm 20 is replaceably held in oper 

ative position between opposed clamping faces 
2, 22 on the collar 9 and base 2 respectively and 
desirably having mating annular rib and groove 
formations 23, 24 for gripping and sealing en 
gagement With the opposite faces of the circum 
ferential portion of the diaphragm. The clamp 
ing faces 2, 22 are offset lengthwise with respect 
to the meeting plane of the flanges , 3, one 
face-carrying member, herein the collar 9, being 
recessed and the other, here the base 12, being 
correspondingly shouldered, as at 25, 26 respec 
tively. The base 2 and the collar 9 together 
with the entire case 4 are accurately aligned 
axially, while the break-joint relation at 25, 26 
further seals the diaphragm peripherally. 
A distinctive feature of the invention lies in the 

novel combination and mutual adaptation of 
direct pressure-actuated mechanical means, ex 
emplified by the diaphragm and associated parts 
described, and an electrical switch unit 30 of 
the Fenwal bowed-strut type. Such unit here 
tofore has generally been thermally actuated, 
through differential expansion or contraction as 
between it and a surrounding or adjacent com 
panion element. 
Switch units as here referred to comprise a pair 

of oppositely disposed concavo-convex flexible 
members, strips or struts held together at their 
respective ends and carrying contact points cen 
trally between then. These flexible strips may 
bow in, for direct action wherein the Switch closes 
under longitudinal compression and opens on re 
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lease thereof, or they may bow out for inverse 
actuation, opening the switch under longitudinal 
compression and closing it when relieved or under 
tension lengthwise. For an example of a ther 
mally-responsive Fenwal switch unit of the di 
rect or in-bowed type reference is made to Fat 
ent 2,090,407 to Turenne; for the inverse or out 
bowed type of Patent 2,185,433 to Fenn and 
Turenne; and for further disclosure of these two 
main types and certain features broadly connon 
to both of them, to Turenne Patent 2,257,990. 

Similarly as in said Turenne Patent 2,257,990 
the present invention is equally applicable to 
either and both the direct and the inverse switch 
types. For the purposes of illustration the Switch 
unit 30 of Fig. 1 is shown as of the in Verse Or 
out-bowed type, operable to break contact at a 
predetermined selectible pressure lengthwise 
thereof. It comprises a pair of Spring strips or 
struts 3, 32 having their concave faces mutually 
opposed, with their corresponding ends conver 
gent and rigidly interconnected. Centrally at 
the inner faces of each strip 3, 32 is a Switch 
point 33, 34 of suitable electrical-contact nate 
rial, such as silver, on clips 35, 36 over mica, fibre 
glass or other insulating material 37, 38. 

In accordance with the present invention, Such 
switch unit 30 is disposed axially in the tubular 
case 4 and is adapted for opening and closing 
under the influence of longitudinal pressure, 
above or below the selected critical value. In the 
example of Fig. 1, the correlated means through 
which pressure acts on the Switch unit includes 
the diaphragm 20, one surface of which is sub 
ject to the fluid pressure, or absence thereof, in 
the chamber 5. m 

Accordingly one end of the SWitch unit is Op 
eratively connected, rigidly in this instance, to 
the diaphragm. This is herein accomplished by 
a connective head designated generally at 40, hav 
ing a forked portion 4 in which the abutted ends 
of the switch strips 3, 32 are secured as by Weld 
ing, brazing or the like. The head 40 has a 
tapped aperture opposite, the forked portion, re 
ceiving a screw-threaded member 42. The latter 
is formed with a flange 43, a rounded shoulder 
portion 44 engaging the adjacent face of the dia 
phragm 20, and a reduced pin-like extension 5 
passing through a corresponding small aperture 
centrally of the diaphragm. The end of the pin 
extension 45 is turned down against the pressure 
receiving face of the diaphragm, in attached seal 
ing relation to it. 

Further in accordance with the invention, 
safety means is provided, herein associated with 
the diaphragm and the attaching head 40, against 
accidental escape of the pressure medium, 
whether steam, compressed air, hydraulic liquid 
-or other fluid, in the event of rupture or other 
failure of the diaphragm under Some abnormal 
condition, or to prevent undue or permanent de 
formation of the parts under excessive pressure 
conditions. Such means as here ShoWn comprises 
a valve element or safety plug 47 integral with 
or fixed on the head 40, between the latter and 
the flange 43 of the Screw member 2. 
This safety element 47, shown as a disc or plate 

having a conical seating formation 48, in effect 
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constitutes a valve or closure plug, herein incor 
porated unitarily with the diaphragm and the 
switch unit. It has a normal inactive position 
substantially as in Fig. 1, and an emergency posi 
tion in which it closes off the chamber 15 against 
escape of the pressure fluid in case of diaphragm 
failure. For cooperation with the valve 42-48 
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4 
the base-attaching collar 9 of the case is 
formed with a correspondingly inclined conical 
valve seat 49, concentric with and communicating 
between the end recess 8 and the bore O of the 
collar. Normally the spacing between the valve 
47-48 and its seat 49 is such as to afford free 
action of the diaphragm and the switch unit 
throughout the enttire operating pressure range 
for which the particular device is designed. 
At the other or outer end, toward the right in 

Fig. 1, the switch unit 30 has rigid abuttive sup 
port in and with respect to the case 4, with capac 
ity for adjustment relative to it for pressure Set 
ting purposes. The adjustable Supporting means 
for this purpose may be generally similar as in the 
patents mentioned. The outer ends of the Switch 
strips 3, 32, which may be semi-cylindrical as in 
Fenn et al. Hatent 2,185,433, are confined in and 
secured to a tubular head 50 having a lateral 
flange 5. 
This head 50 receives and is secured to the inner 

end of a pin or stud 53. Along its outer end pCr 
tion the stud 53 is externally threaded as at 54 
for reception in a sleeve 55 having corresponding 
internal threads 56. This sleeve in turn has an 
external thread series 5 for cooperation with a 
like-threaded formation 58 on the Wall of an 
axial opening extending through the casing 
head 6. 

It will be understood that the cooperative 
thread formations 57, 58 between the exterior of 
the sleeve 55 and the casing head 6, and the in 
terengaging thread formations 54, 56 between the 
stud 53 and the interior of the sleeve 55 are re 
spectively of a different pitch; that for the exte 
rior threads of the sleeve desirably is somewhat 
lower. Rotation imparted to the sleeve 55 
accordingly Will effect a differential action with 
respect to the stud 53, for shifting the latter 
axially in one or the opposite directions through 
increments of the desired fineness and accurately 
proportionate to the turning of the sleeve, in a 
generally similar manner as in the patents men 
tioned. 
To facilitate adjusting the switch setting in the 

above manner the sleeve 55 is extended outwardly 
beyond the casing head 6 and has detachably 
fixed on it a knob 60 having an index or pointer. 
6 for reading against a calibrated dial 62. The 
latter as shown is mounted concentrically With 
the sleeve 55, being positioned and held on a 
central boss 63 on a protective cupped flange 64 
apertured for passage of the sleeve and secured 
flatwise against the head 6 of the case as at an 
annular shoulder 65 thereon. The Switch unit as 
such may have an “initial,' 'normal' or pre-in 
stallation status in which the contacts are some 
what open and require an initia length Wise ten 
Sioning of the strips to close them, or in. Which 
the contacts are closed under more or leSS initial 
lengthwise compression of the strips, or the Cons 
tacts may initially stand closed with the strips 
free of either compression or tension, depending 
on the construction, proportioning and arrange 
ment of the parts. Hence, to indicate switch 
opening (or closing) settings over a Zero to maxi 
nun range of pressure (above or below atmos 
pheric) effective at the diaphragm, the scale, 
dial or other index means may be calibrated to 
include any appropriate plus or minus factor for 
the particular switch unit. 
From the respective insulated switch points 33, 

3 insulated conductors 70, 7 lead to the out 
side of the case 4, herein through a lateral open 
ing 72 in the head 6. These conductors pass 
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through sealing means 73, such as impregnated 
asbestos packing, held in the bore of a tubular 
closure nut 74 threaded into the casing opening 
72 and externally recessed as at 75 for attach 
ment of flexible armoring 76 through which the 
leads project. 
Within the case 4 the conductors may be laid 

through notched edge portions 52 of the flange 
5 on the Switch head 50. Between the latter 
and the opening 72 they desirably are given one 
or more turns about an elongated tubular sleeve 
or shield 80. Such shield is held in coaxial Spaced 
relation to the threaded adjusting and Switch-an 
choring parts 53-58, with its outer end secured 
in a recess for the purpose in the casing head 6. 
. As a further important feature of the inven 
tion the device as a whole preferably is coin 
structed and arranged to compensate automati 
cally, to the desired extent, either fully or par- . 
tially, for ambient and other temperature effects 
upon it, or to make the Switch responsive either 
to pressure alone or to both pressure and tem 
perature. For substantially complete independ 
enace of temperature effects, heat-subject parts 
including those of the housing case 4, the Switch 
unit 3 and its supporting means are formed of 
materials which have substantially the same co 
efficient of linear expansion. In such instance, 
linear expansion and contraction under temper 
ature variations being opposite and equal or sub 
stantialiy So with respect to the case and the 
switch unit 30, the Switch is responsive to pres 
sure only, through its entire operating range. Fra 
other instances, where a switch response is de 
sired which is a function of both pressure and 
temperature, such conjoint response can be nad 
by selecting materials for the case 4, the switch. 
uit 30 and the supporting means having linea 
expansion coefficients in appropriate predeter 
mined ratio other than 1 to . 

Referring now to Fig. 3, I have there shown a. 
further embodiment of the invention, especially 
suitable for relatively wide ranges of operating 
pressure, again with adequate safety factor. For 
example, the switch of Fig. 3 may have a normal 
operating range, exclusive of the safety factor, 
from 0 to 100 p.s. i., or between other relatively 
wide-spread pressure limits, the setting means 
such as the scale or dial corresponding to ninem 
ber 62 of Figs. and 2 being graduated accord 
ingly, as from 0 to 100. While the Fig. 3 embod 
inent is particularly useful for extensive pres 
sire ranges, including high pressures, it is hot 
limited to such use. Conversely the Fig. i form 
of the invention is adaptable for other than low 
pressure purposes, the individual features of the 
two illustrative embodiments being interchange 
able, with such modification of the diaphragm as 
to dimensions, strength and flexibility as may 
be appropriate for the pressures involved, with 
more or less spring-loading if desired. 

Parts not shown in Fig. 3 may be the same as 
in the preceding figures, otherwise than as to the 
scale or dia calibration, and like parts ir Fig. 
3 have the same reference numerals as in Fig. 1, 
other parts being numbered with the addition of 
a ce. 

In Fig. 3, the collar member indicated as a whole 
at 90 is formed with an externally threaded annu 
lar portion 9 while the base 20 has an opposite 
ly extending sleeve 2f internally threaded to re 
ceive and securely hold the collar 90, the shell 5 
connected thereto and the case 4 as a whole. The 
diaphragm 200 is firmly clamped at its circunn 
ference between gland rings 22, 23 held between 
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Fig. 1, as suitable for higher pressures. 

6 
longitudinal opposed inner portions of the base 
and collar respectively, which are proportioned to 
afford the desired effective area, for i the dia 
phragm. The pressure inlet 60 in the threaded 
connector nipple 70 has an internal diameter cal 
culated with reference to that of the shell 5 and 
the bore of the collar 90, being shown for example 
as somewhat less than the latter. It admits to a 
diaphragm chamber 50 illustrated as of relative 
ly smaller transverse area, and volume than as in 

As above 
noted, the embodiments of Fig. and of Fig. 3 
are not limited to low pressures and high pres 
sures respectively, and in either example the dia 
phragm structure, proportioning and arrange 
ment in relation to the switch case may be varied 
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as the particular operating pressures and other 
use circumstances may require. As in the ex 
ample of Fig. , the outbowed strips 3, 32 of the 
switch unit 30 of Fig. 3 have their ends adjacent 
the diaphragan secured in a head 49 provided with 
a screw member 42 including an end pin extend 
ing centrally through the diaphragm and having 
sealed engagement with it as at 45. 
The safety means for blocking escape of the 

pressuretiuid in case of diaphragm failure and for 
preventing undue or permanent deformation of 
the diaphragm and other parts is in this instance 
double acting. With an extensive pressure range 
and particularly at the higher pressures ab 
normally reduced or negative pressure conditions 
may arise, such as to place undue stress on the 
diaphragm in the direction toward the left in Fig. 
3, as well as oppositely acting excess positive 
pressures. 
Accordingly the valve or plug element A78, again 

of a disc-like form and similarly mounted on the 
head as in Fig. , is provided with oppositely 
inclined peripheral portions 38, 48. These are 
respectively adapted to have closed seating en 
gagement with correspondingly inclined valve 
seats 90, 49, one herein on the collar 90 and the 
other on the adjacent clamping ring 23 of the 
diaphragm. The longitudinal spacing between 
these valve seats 49, 49, and the thickness of the 
valve disc 40 are relatively proportioned to af 
ford the desired total range of free action for the 
diaphragm and associated switch parts. Thus it 
will be seen that in the event of rupture or failure 
of the diaphragm attendant on positive or rela 
tively high pressures in the chamber 5, the 
valve A Wii be received upon the seat 493, to 
Ward the right in Fig. 3, while diaphragm failure 
in the presence of negative or relatively reduced 
pressures will effect a seating action as between 
the waive and the seat 49, toward the left in Fig. 
3, again cosing off the case and relieving the 
Switch unit from possible distortion or breakage. 
Also, where excess of positive or negative pres 
sure would cause excess notion of member 4, 
with consequent deformation of the switch unit 
or of the diaphragm, this double stop acts to pre 
vent such deformation. This double or two-di 
rectional stop feature, as well as the others of 
Fig. 3, may be incorporated with those of the Fig. 
1 embodiment, and vice versa, as may be desired. 
My invention is not limited to the particular 

embodiments as herein illustrated or described, its 
scope being pointed out in the following claims: 

ciai: 
1. In an electric switch device, having a switch 

unit comprising a pair of metallic strips opposite 
ly bowed in one direction along their working 
length and held together at their corresponding 
ends and a tubular case longitudinally housing the   
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switch unit, the combination therewith of an ex 
tension at one end of the case providing a pres 
sure chamber having a fluid inlet, a pressure dia 
phragm transversely partitioning the chamber 
and the adjacent end of the Switch strip pair. 
abuttive connecting means between said end of 
the strip pair and the diaphragm, and riigid Con 
necting means between the other end of the strip 
pair and the corresponding end of the case where 
by the switch unit is operatively subject to preS 
sure conditions at the diaphragn. 

2. A pressure-actuated temperature compen 
sated electric switch device comprising, in Combi 
nation, a tubular metallic case having a closing 
head and an opposite base for mounting the device 
in communication with a source of fluid pressure, 
a pressure chamber in the base presenting a fiex 
ible pressure-receiving diaphragm, an elongated 
switch unit comprising a contact-carrying bowed 
metallic strut pair operatively responsive to longi 
tudinal forces thereon, said unit disposed length 
wise in the case, means rigidly connecting one end 
of the unit with the case head and the other end 
with the diaphragm, the case, the Switch unit and 
said connecting means having a predetermined 
relation as to linear expansion properties. 

3. An electric switch comprising, in combina 
tion, an elongated bowed contact unit, a support 
ing frame having rigid connection with one end of 
the contact unit, a flexible pressure-transmitting 
element connected to the other end of the contact 
unit, and means for longitudinally subjecting said 
element to variable fluid pressure for correspond 
ing response by the contact unit, the frame and 
the contact unit being constructed and arranged 
for equal and opposite longitudinal expansion and 
contraction whereby temperature effects thereon 
are automatically compensated. 

4. An electric switch comprising, in combina 
tion, an elongated bowed contact unit, a Sup 
porting frame having rigid connection with one 
end of the contact unit, a flexible pressure-trans 
mitting element connected to the other end of 
the contact unit, and means for longitudinally 
subjecting said element to variable fluid pressure 
for corresponding response by the contact unit, 
the frame and the contact unit formed of ma 
terials having the coefficients of linear expansion 
in selected ratio to compensate for temperature 
effects to a corresponding predetermined extent. 

5. In a pressure switch, in combination with 
an elongated tubular support presenting a fluid 
pressure chamber having an inlet, a diaphragm 
subject to pressures in the chamber, a bowed 
contact element extending lengthwise in the Sup 
port and operatively interposed as a strut be 
tween the diaphragm and a stationary portion of 
the support, and plural abutment means at the 
face of the diaphragm adjacent the contact elle 
ment and disposed respectively on the latter and 
on the support for opposing the contact element 
and diaphragm in the event of abnormal pres 
Sures effective thereon in either direction. 

6. A pressure switch having, in combination, a 
tubular case, a bowed-strip contact unit longi 
tudinally disposed in the case with one end rig 
idly held relative to it, said unit having contacts 
relatively movable transversely of the case for 
making and breaking action and a pressure 
transmitting diaphragm transversely partition 
ing the case beyond and operatively secured to 
the other end of the contact unit in position to 
Subject it to pressure lengthwise of the unit and 
transverse to the direction of contact making 
and breaking action thereof, 
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7. A pressure and temperature switch having, 
in combination, a tubular case, a bowed contact 
unit longitudinally disposed in the case with one 
end rigidly held relative to it, and a pressure 
transmitting diaphragm transversely partitioning 
the case and operatively secured to the other end 
of the contact unit, the case and contact unit 
formed of materials having coefficients of linear 
expansion in selected ratio to afford predeter 
mined relative effects of temperature theseon 
providing for desired switch response as a furnc 
tion both of pressure and temperature. 

8. A pressure switch having, in combination a 
tubular case, a bowed contact unit longitudinally 
disposed in the case with one end rigidly held 
relative to it, and a pressure-transmitting dia 
phragm transversely partitioning the case and 
operatively secured to the other end of the con 
tact unit, the case and contact unit formed of 
materials having substantially the Same linear 
expansion coefficients and whereby temperature 
effects thereon are fully compensated and the 
switch made responsive to pressure only. 

9. In a pressure switch, in combination, a case 
comprising a tubular shell, a closure head and 
a mounting base having a fluid inlet, a pressure 
chamber in the case in communication with the 
inlet, a flexible diaphragm held in and normally 
closing the chamber, a bowed-strip contact unit 
longitudinally interposed in the manner of a 
strut between the diaphragm and the case head, 
connector means between the contact unit and 
the diaphragm, a valve-like stop and closure ele 
ment carried by the connector means at the side 
of the diaphragm away from the inlet, and Seat 
ing means on the case cooperable with said elle 
ment to oppose excessive pressures and for seal 
ing reception of said element to prevent escape 
of fluid past the diaphragm. 

10. In an electric switch, in combination, a 
case comprising a tubular shell, a closure head 
and a mounting base having a fluid inlet, a pres 
Sure chamber in the case in communication with 
the inlet, a flexible diaphragm held in and nor 
mally closing the chamber, a bowed-strip contact 
unit longitudinally interposed in the manner of 
a strut between the diaphragm and the case head, 
and rigid means connecting the opposite ends 
of the bowed-strip unit with the diaphragm and 
with the case head respectively, the bowed-strip 
unit and the shell having such relative linear 
expansion properties that the pressure Setting of 
the switch is automatically compensated for tem 
perature variation to a predetermined extent. 

11. A pressure switch comprising, in combina 
tion, a tubular case having a closing head and 
a fluid-admitting base, a flexible diaphragm par 
titioning the case and subject to the fluid pres 
sure at one face, a bowed switch unit opera 
tively disposed lengthwise between the diaphragm 
and the case head, rigid means connecting the 
diaphragm and the adjacent end of the switch 
unit for longitudinal pressure variation upon 
the unit according to pressure of the diaphragm, 
a stud connected to the other end of the unit 
and rotative longitudinally adjustable means rig 
idly interconnecting the stud and the case head, 
said means accessible externally of the case for 
tensioning or relieving the switch unit thereby 
to set it for action at a selected diaphragm pres 
sure within a given range. 

12. A pressure switch according to claim 11 
wherein the case includes a laterally extended 
chamber for the diaphragm, and the latter is 
of correspondingly enlarged surface area, 
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13. A pressure switch according to claim 11 
wherein the effective area of the diaphragm is 
not greater than the approximate transverse area 
of the case. 

14. A pressure Switch comprising, in combina 
tion, a tubular case having a closing head and 
a fluid-admitting base, a flexible diaphragm par 
titioning the case and Subject to the fluid pres 
sure at one face, a bowed switch unit operatively 
disposed lengthwise between the diaphragm and 
the case head, and rotative longitudinally ad 
justable means rigidly connecting the end of the 
unit distal from the diaphragm to the case head 
and accessible externally of the latter for ten 
Sioning or relieving the switch unit thereby to set 
it for action at a selected diaphragm pressure 
within a given range, said adjusting means in 
cluding a scale graduated in pressure units and 
calibrated to a minimum-maximum range of dia 
phragm pressures, an index movable over the 
scale, and a manipulating member therefor. 

15. An electric Switch comprising an elongate 
hollow body having a head at one end, a pressure 
chamber with a fluid inlet at the other end of 
the body, a fluid-pressure diaphragm transversely 
partitioning the chamber, a bowed-strip contact 
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unit extending longitudinally in the body in the 
manner of a strut between the diaphragm and 
the closure head, said unit having separable cons 
tacts having a relative opening and closing ac 
tion transverse of the unit and body under lon 
gitudinally efective forces, and operative con 
nections for the opposite ends of the bowed-strip 
unit with the diaphragm and the closure head 
respectively whereby said unit is subject to ther 
mal expansion and contraction effects upon it 
and the body and is responsive to vertical pres 
sure change upon the diaphragm. 

NORMAN J. SMITH, 
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