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29 Claims. (C. 75-375) 
The purpose of this invention is to provide a 

Compact and simple switching device operable 
by various condition responsive means and read 
ily adjustable for operation over a wide range 
of conditions for adaptation to a variety of uses, 
It is a further purpose of the invention to pro 
vide a switch unit that may be employed in a 
variety of types of circuits which may require 
one or more switch connector elements for con 
necting the switch in a particular circuit and 
also to provide means for employing the switch 
it with circuits of widely varying operating 

..uad and power requirements. 
One object of the invention is the provision of 

a Switch device in which a main switch for han 
dling relatively high load and power require 
mentS is actuated by a relay and the relay is 

O 
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may be further employed for a control purpose, 
or for the same purpose, in a circuit of rela 
tively large power and load requirements by the 
selection of a housing section that includes there 
in a relay and the main Switching means for 
operation by the relay under the control of the 
switch contacts of the main housing section. 
Another object of the invention is the provision 

of condition responsive switching units that may 
obviously be adapted for Operation in response 
to one or more of a plurality of conditions which, 
for example, may include pressures and ten 
peratures. Thus, the pressure responsive 
switches illustrated and described beloy might 
obviously be operated directly by temperature 
responsive means of the hydraulic type employ- . 
ing a volatile fill, and it will be noted that the 

Controlled by separate switching means located 
in the device. - 
A particular object of the invention is the 

provision of a Switch having separate housing 
Sections that are adjustable with respect to each 
other for the ready and accurate adjustment of 
the switch for operation at a selected and pre 
determined condition or upon a predetermined 
differential in selected conditions. An additional 
object is the provision of means for maintaining 
the Switch housing sections in the selected posi 
tion of adjustment and to further provide means 
for locking the housing sections in the selected 
position of adjustment to insure the proper func 
tioning of the switch when subjected to consid 
erable vibration. 
One purpose of the invention is the provision 

of a Switch for use with aircraft and motor op 
erated devices wherein a main switch housing 
section for a portion of the switch structure co 
operates with a plurality of interchangeable 
Switch housing sections which may be employed 
to vary the operating characteristics of the 
Switch and adapt the switch to a variety of uses 
with circuits having widely varying power arid 
load requirements. 

In accordance with my invention a switch is 
provided which, for example, may be employed 
to operate a signal and the switch contacts of 
the main housing section of the switch are read 
ily adapted to function directly for this purpose. 
The switch adapted to be connected in a cir 
cuit for this purpose is provided with one of the 
interchangeable upper housing sections of the 
type required by the particular circuit and this 
housing section cooperates with the main hous 
ing section with which it is adjustable for con 
trolling the operation of the switch. The switch 
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of preSSure and temperature. 
be obvious that my differential pressure type of 

differential type of switch illustrated may fur 
ther be actuated in response to a combination 

It will likewise 

switch may be employed for direct response to 
a condition by the use of a plug for the passage 
means communicating with one of the two dia 
phragm Separated pressure chambers of the 
Switch. 
Other objects and advantages of my invention 

will become apparent from the detailed descrip 
tion of the illustrated examples disclosed in the 
drawings and from a consideration of the ap 
pended claims. 

Figure 1 is a partly diagrammatic longitudinal 
sectional view of one form of my switch, 

Figure 2 is a transverse sectional view of the 
same device, the section being taken in a plane 
indicated by the line 2-2 of Figure 1, illustrat 
ing the Switch housing locking means, 

40. 

45 

50 

Figure 3 is a vertical view partly schematic 
and partly in section of a switch employing an 
upper housing section which includes a relay and 
the main Switching means operated thereby, 

Figure 4 is a vertical view partly schematic 
and partly in Section of my switch and of a sup 
porting base therefor, parts also being broken 
away for purposes of illustration, 

Figure 5 is a vertical view partly in section of 
a modification of my switch embodying a pres 
sure actuated reverse acting switch unit, and 

Figure 6 is a vertical view partly in section of a 
modification of my switch embodying a pressure 
actuated direct acting switch unit. 

In Figure 1 of the drawings, I have illustrated 
my differential pressure reverse acting type of 
Switch having a base portion 5 with a passage 

55 way 6 extending therethrough for connecting 
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with a first Source of fluid pressure and a Second 
passageway extending into the threaded pas 
sageway 8 for connection with a second source of 
fluid pressure. The base member 5 is provided 
With an externally threaded position 6 for read 
ily mounting the switch with respect to a fluid 
pressure line. A threaded plug member, not 
shown, may be threadedly inserted in the pas 
sageway 8 if operation of this switch in direct 
response to the pressure admitted to the passage 
way 6 is desired. The base member 5 has formed 
therein a chamber of relatively large trans 
verse croSS-Sectional area and shallow longitudi 
nai depth, and the paSSageway 6 communicates 
with the lower portion of this chamber E. A 
housing member 2 is separated from the housing 
member 5 by a diaphragm 33. The housing 
member 2 has formed therein a chamber 4 of 
relatively smaller transverse cross-section which 
is Separated from the chamber by the dia 
phragm 3. The passageway 7 in the base mem 
ber 5 communicates through an opening 9 in 
the diaphragm 3 with passage means 9 and 
extending through the housing member 2 for 
communication with the upper side...of the cham 
ber 4. An insulating plunger member 6 of 
Substantially the same size as the chamber 4 
is Supported upon the diaphragm and mounted 
Within the chamber 8 for slidable axial move 
ment in response to change in the difference 
between the pressure which is exerted directly 
on the plunger from the chamber 3 and the 
pressure transmitted from chamber 8 by oper 
ation of the diaphragm 3. It will be noted that 
the chambers 4 and fis, respectively, limit the 
movement of both the plunger is and the dia 
phragm 3. Because of the limited movement to 
which the plunger and diaphragm may be sub 
jected it is impossible to rupture or injure the 
diaphragm by reason of the occurrence of exces 
sive pressures in either the passageway 6 or the 
passageaneans 3. 

Extending through a passage in the housing 
member, S2 is a stem 20 of insulating material 
which is associated with the plunger member S 
and axially slidable thereby. A stationary switch 
contact member 2S is also associated with the 
base member 2 and forms a grounded connec 
tion therewith. An insulating member 2 serves 
to support a snap disk element 28 with which is 
asSociated a movable contact member 30. It 
will be noted that upon one side of the snap disk 
the movable contact member is actuated by the 
plunger stem. 20. A current carrying spring 
member 32 and a current carrying spring guide 
disk 33 cooperate with the movable contact 
member 30 on the other side of the snap disk and 
Serve to bias the movable contact in opposition to 
the operation of the movable contact by the 
plunger operated stem. 20. A mounting member 
35 is supported by the insulating member 27 and 
an insulating member 36 for sealingly engaging 
the open end of a bellows member 38 which 
houses the movable switch contact biasing spring 
means. 
A lower casing member 42 is threadedly 

mOInted by the cooperating thread members 4 
upon an intermediate casing member 43 and 
Serves to support the lower housing member 5 
and the diaphragm 3 on the base member 2. 
An upper casing member 45 is threadedly se 
cured by the cooperating thread members 44 to 
the intermediate casing member 43. Various 
types of casing members may be interchange 
ably employed in accordance with various adap 
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tations to which the switching unit may be em 
ployed, as is more fully explained below. The 
upper casing member 45 is at least in part formed 
by an insulating plate 46 which serves as the 
Support for a connector pin 47. The connector 
pin 37 extends from a contact carrying base por 
tion 68 through the insulating plate and into an 
outwardly threaded hub formed by the casing 
member 45. Base portion 48 is removably re 
ceived in and makes electrical contact with a 
depression 69 in the closed end 50 of bellows 33. 
The single connector element of the upper 

Casing member illustrated in Figure i is incor 
ported in a circuit which includes the connec 
tor element 47, the closed end of bellows 38, the 
current carrying biasing spring 32, and the spring 
guide disk to the movable contact 3D. When the 
differential in pressure exerted upon the plunger 
is such as to permit the stem 26 to recede to a 
position adjacent the stationary switch contact, 
the Snap disk will operate to rapidly close the 
movable switch contact upon the stationary con 
tact which is grounded to the housing member 2 
for completion of the circuit. Upon an in 
Crease in differential pressure in the fluid pres 
sure chambers 8 and 4 a force is exerted by 
the plunger and stem 20 upon the biased mov 
able Switch contact and this force actuates the 
Snap disk to rapidly open the switch contacts. 

It will be noted that this switch unit of ray 
invention. may be constructed for use With a 
circuit of a type requiring two separate connector 
elements gi. Thus the second connector may be 
Supported in the plate 45 and provided with a 
connection to the stationary switch contact 
which in this circuit is insulated to avoid forming 
a ground connection. 
In the operation of each of the switch units 

of my invention accurate and relatively close ad 
40 justment of either the differential pressures or 

45 

the direct pressures to which the switch will re 
Spond is provided by the adjustment of the rela 
tive position of the intermediate and upper cas 
ing members. For this adjustment purpose the 
members are relatively rotated. Due to the 
action of threads 44 this rotation produces an 
axial movement of member 48, accordingly in 
creasing or decreasing the tension in spring 
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member 32. In this manner the differential pres 
Sure or the direct pressures required for actu 
ation of the switch contacts may be varied to 
provide a wide range of operation for the switch. 
The lower and upper casing members 32 and 

45, respectively, have milled or formed on the 
Outer side surfaces thereof teeth 52 which ex 
tend axially of the switch. A sleeve member 54 
is provided having teeth members 55 internally 
formed thereon and extending axially of the 
sleeve for cooperation with the teeth 52 on the 
Switch housing members. This sleeve member 54 
Serves to lock and maintain the members in the 
positions to which they are adjusted to insure 
proper Operation of the SWitch. 
A passageway 57 is drilled, or otherwise formed, 

as best illustrated in Figure 2, through the sleeve 
member 54 and a passageway 58 is formed in the 
housing member 43 to communicate with an an 
nular internal groove 59 formed in the inter 
mediate casing member. A split ring wire mem 

70 
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ber 60 is mounted in the slot 58 and is bent at 
One end thereof" to provide a pin member 6 
which is biased by the ring to extend through the 
paSSageways 5 and 58 of the housing and sleeve 
members. When in the position illustrated in 
Figures 1 and 2 the pin serves to lock the sleeve 
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and housing members and to prevent the sleeve 
member 54 from being axially displaced from the 
switch as a result of vibration. To remove the 
sleeve it is merely necessary to first move the 
pin against the force of the-ring biasing means . 
until the pin is flush with the inner surface of 
the sleeve. To properly insert the sleeve on the 
switch the passageway 5 is first aligned with 
passageway 58 prior to the engagement of the 
cooperating teeth 52 and 55 of the housing and 
sleeve members. The pin is then depressed and 
the sleeve guided thereover until the pin engages 
the passageway 57 for locking the housing mem 
bers in the selected position of adjustment. 

Figure 3 discloses the actuating mechanism 
illustrated in Figure 1 adapted for use in a Switch 
when two connector elements are necessary and 
where the main switch contacts are required to 
operate at power and load requirements that 
would prove prohibitive for the switch unit illus 
trated in Figure 1. To adapt the mechanism of 
Figure 1 for this use an upper casing member 70 
is provided that houses a relay 12, a set of main 
switch contacts including movable contacts 73 
together with stationary contacts 74 and 75 and 
two circuit connector elements. Upper casing 
member O is interchangeable with member. 45 
of Figure 1, and accordingly a description of the 
member 70 will Suffice for an understanding of 
the construction of the switch. 
The upper casing member 70 has molded there 

in two insulating plate members 7 and 8 
through which two connector members 80 and 
8 are mounted and supported. The connector 
members are at one end secured to spaced and 
insulated conducting plates or strap members 
82 and 83, respectively, first ends of which are 
mounted between the insulating plates 77 and 

, the other ends of the connectors extending 
into the threaded external receptacle portion of 
the switch cover. The strap members 82 and 83 
are connected at their first ends to the stationary 
switch contacts 74 and 75 respectively. 
The relay unit 2 is mounted upon an insulat 

ing plate member 84 and the entire unit is sup 
ported in the casing 70 by a press fit. A con 
ducting plate member 85 is riveted to the in 
sulating plate member 84 and secured to this con 
ducting plate is a contact base member 86 which 
corresponds to the base member 48 of the switch 
cover unit 45 illustrated in Figure 1. The con 
ducting plate 85 is connected by a lead 87 to a 
terminal of the relay windings 88. A Second ter 
ninal of the relay windings. is connected by a 
lead 89 to the strap. 83 which is Secured to the 
stationary switch contact 74 and the circuit con 
nector 8 f. The relay armature member 90 is 
biased to the position illustrated in Figure 3 
by the spring biasing means 9 and rapidly 
assumes this position when the relay is deener 
gized. The connected movable contacts 13 of 
the main switch are secured by a bracket mem 
ber 92 to the armature 90 for the rapid operation 
thereof by the relay when the switch contacts 2 
and 30 located in the main housing section of 
the switch unit are closed by operation of the 
relay in response to the occurrence of a predeter 
mined pressure differential, or of a predetermined 
pressure, for which the switch has been ad 
justed. 
Upon closure of the switch contacts 2 and 30, 

located in the main housing section of the Switch, 
a circuit is established from the switch connector 
element 8f through the strap member 83, lead 
89, relay winding 88, lead 87, conducting plate 
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75 

3 
85, conducting base member 86, the bellows and 
the current carrying spring biasing means 32, 
movable switch contact 30 and stationary con 
tact 2 located in the main housing unit to the 
ground connection established thereby within 
the switch casing. Upon energization of the re 
lay winding 88 the armature 9 is actuated in a 
manner to rapidly close the main switch con 
tacts 73. The closure of the main Switch Con 
tacts 73 establishes a parallel circuit which in 
cludes the switch connector element 8, strap 
member 83, stationary switch contact 74, mov 
able contacts 73 and stationary contact 5 of the 
main switch, strap member 82, and the associated 
switch connecting member 80. 

Figure 4 relates to a modification of the Switch 
illustrated in Figure 1, and has particular refer 
ence to the provision of a switching unit that is 
directly responsive to pressure and of a modified 
switch base and unit supporting means. In this 
embodiment of the invention a base member 100 
is substituted for the base member 5 illustrated 
in Figure 1. A pipe member of having the ex 
ternally threaded end portions O2 is threadedly 
mounted in the base member 80. This connect 
ing line for the admission of the fluid the pres 
sure of which is employed to actuate the Switch 
communicates with the passage 6 and the fluid 
pressure chamber 0. The upper base member 

2 having the chamber f4 formed therein and 
the diaphragm member 3 are clamped to the 
lower base member 00 by an annular disk mount 
ing bracket f 5 which is secured to the base mem 
ber by the screw and lock washer members 6. 
and T, respectively. The bracket member 5 
engages with a flange or ring member 8 secured 
in the lower Switch housing member for the pur 
pose of mounting the switch in the proper posi 
tion with respect to the lower base member 100. 
The entire unit may be secured to a desired 
mounting bracket member by the screws or 
through bolt members . 
The plunger, f 6 mounted in the chamber 4 

is directly actuated by the pressure transmitted 
5 thereto from the pressure chamber if 0. In this 
embodiment of the invention the bellows member 
f38 has openings 39 formed in its end portion 
to bring about equilibrium between the preSSure 
in the bellows and the varying ambient pressures 
resulting from changes in altitude to which the 
unit is subjected. It is apparent that this Switch 
otherwise embodies the feature of construction 
described in Figure 1 of the drawings and ac 
cordingly further description thereof is not nec 
eSSary. - 

The Switch unit illustrated in Figure 5 is of the 
direct pressure responsive and reverse acting type 
and is a modification of the Switch unit illustrat 
ed in Figure 1. The reference characters applied 
readily serve to identify the corresponding ele 
ments of the unit illustrated in Figure 1 and de 
Scribed above. 
The switch employs a base member 205 having 

the external screw thread 204 by which the unit 
may be readily associated with a fluid line for 
operation of the Switch by the pressure exerted 
by the fluid. A passageway 206 extends through 
the lower base member for communication with 
a chamber 2fO of relatively large transverse. 
cross-section and shallow longitudinal depth 
which is bored or formed in the upper surface 
of the base member. A housing member 22 has 
bored in the lower Surface thereof an annular 
member, or chamber, 24 which is of smaller 
transverse CrOSS sectional area than the chan 



4. 
ber 20. A diaphragm 23 supported between 
the lower and intermediate base members sepa 
rates the chambers 2f C and 24. A plunger 
member 26 of Substantially the Same size as the 
chamber 24 and of insulating material is Sup 
ported upon the diaphragm 23 for a slidable 
axial movement within the chamber 24 as a re 
sult of the force transmitted thereto by the dia 
phragm upon variation of the fluid pressure in 
the chamber 20. 
A passageway 215 extends from the chamber 

24 of the base member 22 to the upper sur 
face thereof and secured to the chamber within 
this passageway as by a roller projection, are a 
tubular insulating member 2 7 and a conducting 
sleeve member 28. A stem 220 associated with 
plunger 26 for movement thereby is slidably 
movable within the insulating member 27. A 
stationary switch contact 22 is mounted on the 
upper end of the conducting sleeve member 28 : 
and the stem 220 is associated with a switch con 
tact 230 that is movable in alignment for coop 
eration with the stationary contact. The mov 
able Switch contact is associated on the upper 
side thereof with a current carrying spring guide : 
disk 233 which transmits pressure to the mov 
able contact from a current carrying Spring bias 
ing element 232. 
A lower casing member 242 cooperates with the 

housing member 22 by operation of the cooper 
ating thread members 24 for clamping the base 
member 205 and the diaphragm 23 against the 
lower surface of the housing member 22. The 
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the pin cooperates with the passages 257 and 258 
drilled through the sleeve and housing members 
for locking the sleeve 254 and casing members 
in any desired position of adjustment. 
Upon a decrease in the pressure of the fluid 

in the chamber 20 the plunger and stem are 
actuated downwardly under the bias of the Cur 
rent carrying spring and the movable Switch 
contact 230 is seated upon the stationary Con 
tact 22. A circuit is then established which in 
cludes the connector 24, plate 248, biasing 
spring 232, movable switch contact 230, Station 
ary switch contact 22 and the sleeve member 
28 which is grounded to the Switch base member 
22. When the fluid pressure in chamber 2 in 
creases sufficiently the plunger and stem actuate 
the movable switch contact to open the circuit. 
The diaphragm will withstand the action of very 

2 5 

large pressures without rupture as a result of 
support received from the plunger when the 
plunger is actuated to the position in which it is 
seated in and against the ehamber 24. 
The modification of my switch unit illustrated 

in Figure 6 of the drawing relates to a unit of the 
type illustrated in Figure 5 except that the switch 
is actuated upon a rise in pressure to a predeter 
mined and Selected value. Thus the diaphragm 
33 is subjected to the pressure exerted by fluid 
admitted to the chamber 30 for actuating the 

30 

upper casing member 245 likewise cooperates . 
with the housing member 22 to which it is ad 
justably secured by the screw threads 244. The 
upper casing member has formed therein a plate 
of insulating material 246 through which a cir 
cuit connector element is mounted for support. 
One end of the connector 24 Supports a con 
ducting plate and Spring guide member 248 
against the insulating plate 246. The other end 
of the connector is centrally disposed within the 
circuit receptacle formed by the outer portion of 
"the upper casing member 245 and this receptacle 
has the threads 249 formed on the outer surface 
thereof. 
The conducting plate 248 mounted in the up 

per casing member Serves as a base for support 
ing the current carrying Spring which serves to 
bias the movable switch contact to the contact 
closing position. The biasing spring thus op 
poses the operation of the plunger and stem in 
the actuation of the movable switch contact in 
response to the pressure of the fluid in chamber 

-0 
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20. The upper casing member 245 is longitudi 
nally adjustable with respect to the housing 
member 212 by provision of the cooperating 

The adjustment of the thread members 244. 
covering and housing member provides for vary 
ing the pressure exerted by the switch contact 
spring biasing means to selectively vary the ac 
tulation of the Switch throughout a wide operat ing range. 
The switch is maintained in a selected position 

of adjustment by cooperation of the sleeve mem 
ber 254 with the casing members 245 and 242. 
Thus, the casing members have external teeth 
252 formed thereon and these teeth extending 
longitudinally of the switch for cooperation with 
similar teeth 255 formed internally on the sleeve 
member as described with respect to the switch 
illustrated in Figure 1. . Similarly, a split ring 
wire biasing Ymember and pin 26 is mounted in 
a slot 259 formed in the base member 22 and 
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plunger 316. The plunger 3, 6 of insulating 
material has mounted therein the stem 32. The 
stem is formed of conducting material and is slid 
ably movable within the insulating sleeve member 
3 for contact with the conducting cup men 
ber 333 which guides and is acted upon by the 
current carrying spring biasing means. A sta 
tionary switch contact 32 is supported by and 
grounded to the base member 22 at the inner 
surface of the chamber 34 in which the plunger 
is mounted. A movable switch contact 330 is 
mounted on the stem 320 and is also movable 
within the chamber 33. Upon a sufficient.in 
crease in pressure in the chamber 30 the dia 
phragm actuates the plunger and stem mem 
ber to the elevated position in which the movable 
contact 330 is closed with the grounded station 
ary contact 32. A circuit through the switch 
unit is then completed Which includes the unit 
connector element, current carrying biasing 
spring, bias spring guide member 333, stem 320, 
movable contact 33 and the stationary Switch 
Contact 32 which is in grounded contact with 
the switch base. 

It will be obvious that the Switching units of 
my invention may be designed for use with base 
supporting and mounting members of various. 
shapes for cooperation with the variety of mem 
bers, such as aircraft engines and mounting 
panels, with which the units may be associated. 
From the above description it is apparent that 

in accordance with my invention both the related 
and interchangeable members of the switching 
units involve relatively few parts which are of 
simple construction and that by reason of the 
wide and selective range of adjustment provided 
thereby these switching, units may be readily 
manufactured and assembled for application in 
a wide range of operating services. The compact . 
switch units are particularly adapted for use. 
with aircraft in the operation of alarm, indicat 
ing or control circuits which, for example, may 
be directly responsive to fuel and oil pressures or 
may be responsive to a difference between carbu 
retor air pressure, which is maintained constant 
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by a supercharger regardless of varying altitudes, 
and the fuel or other fluid pressures. 

It is obvious that the related and interchange 
able switching units illustrated and described are 
capable of a wide variety of embodiments within 
the scope of my invention and accordingly, my in 
vention is to be defined by the Scope of the ap 
pended claims. 
I claim as my invention: 
1. A switch in combination comprising, a first 

member having a passageway extending through 
the member for communication with a first pres 
sure chamber of relatively large cross-section 
and shallow depth formed in one end thereof, a 
second member having a Second pressure cham 
ber formed in one end thereof and of Smaller 
cross-section than the first chamber, a plunger 
of substantially the size of said second chamber 
and having a stem mounted for movement within 
the second member, passage means through said 
second member for communication with the 
second pressure chamber and including an open 
ing adjacent the inner side of said chamber, a 
diaphragm separating said first and second pres 
sure chambers, the depth of the chambers being. 
such as to limit the movement of the plunger 
and diaphragm, stationary contact means asso 
ciated with said second member, movable switch 
contact means, means including a Snap disk, cur 
rent carrying biasing means and Said plunger 
stem for actuating the movable contact means, a 
bellows enclosing the said biasing and switch con 
tact means, a Switch casing member and an insul 
lating member therein, electrical switch connect 
ing means Supported by the insulating member 
for connection with the current carrying biasing 
means and the said movable contact, and means 
including said passage means for connecting each 
of said chambers with separate sources of fluid 
pressure for operation of the Switch member in 
response to the difference between the two sepa 
rate pressures. 

2. A Switch in combination comprising, a first 
member having a passageway extending through 
the member for communication with a first pres 
sure chamber of relatively large cross-section 
formed in one end thereof, a second member hav 
ing a second pressure chamber formed in one 
end thereof and of smaller cross-section than 
the first chamber, a plunger of substantially the 
size of said second chamber and having a stem 
mounted for movement within the second mem 
ber, passage means through said second member 
for communication with the second pressure 
chamber and including an opening adjacent the 
inner side of Said plunger, a diaphragm - Sepa 
rating the two said pressure chambers, the depth 
of the chambers being such as to limit the move 
ment of the plunger and diaphragm, stationary 
contact means, movable switch contact means and 
means including a Snap disk, current carrying 
biasing means and said plunger stem for actuat 
ing the movable contact means, a bellows enclos 
ing said biasing and Switch contact means, a 
switch casing member and an insulating mem 
ber therein, electrical switch connecting means 
supported by the insulating member and con 
nected to the bellows for connection with the cur 
rent carrying biasing means and the said mov 
able contact, and means for associating the pas 
Sage means Communicating with the first and 
second pressure chambers to separate sources of 
fluid the variation in the pressure of which is 
transferred to the diaphragm for actuation of 

5 
the switch contact controlling plunger for actua 
tion of the switch. 

3. A switch in combination comprising, a first member having a passageway extending through 
the member for communication with a first pres 
sure chamber of relatively large cross-section 
formed in one end thereof, a second member 
having a chamber formed in one end thereof of 

0 smaller cross-section than the said first chamber, a plunger of substantially the size of Said Second 
chamber and having a stem mounted for move 
ment within the chamber and second member, a 
diaphragm separating the two said pressure 
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chambers, the depth of the chambers being such 
as to limit the movement of the plunger and dia 
phragm regardless of the pressure applied there 
to, stationary contact means, movable switch 
contact means and snap acting means for the ac 
tuation thereof, current carrying biasing means 
associated with the Snap acting means for OppoS 
ing the operation of the movable Switch contact 
by the said plunger stem, a bellows insulated from 
and cooperating with said Second member for 
enclosing said biasing and Switch contact means, 
a switch casing member having an insulating 
member therein, and electrical switch connecting 
means supported by said housing insulating mem 
ber for switch actuated connection with the bel 
lows, the current carrying biasing means and the 
said stationary and movable switch contact 
eaS. 
4. In combination comprising, a portion hav 

ing two relatively shallow chambers formed 
therein and in which one chamber has a larger 
cross-section than the section chamber, a dia 
phragm separating the said two chambers, Sepa 
rate passage means communicating with said 
chambers, a plunger of substantially the same 
size as the second chamber and mounted for 
movement guided thereby in response to pressure 
exerted on one side thereof by the diaphragm and 
on the other side by pressure from the second 
chamber, a stationary switch contact aSSociated . 
with said portion, a movable switch contact, a 

5 member actuated by the plunger and extending 
through said portion for operation of the said 
movable contact, means opposing the operation 
of the movable switch by the plunger including a 
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Snap acting means, and Current carrying Spring 
biasing means, a housing means for the spring 
biasing means, a casing including an insulated 
portion, switch connector means supported by 
and extending through the insulated portion of 
the casing for connection. With said current carry 
ing spring biasing means and means for the se 
lective adjustment of the housing means and said 
casing relative to each other for adjustment of 
the pressure required for operation of the Switch 
contacts. 

5. In combination comprising, a portion hav 
ing a diaphragm separating two relatively shal 
low chambers formed therein and in which one 
chamber has a larger cross-section than the sec 
ond chamber, separate passage means communi 
Cating with said chambers, a plunger of substan 
tially the same size as the second chamber and 
mounted for movement therein in response to 
pressure exerted on one side thereof by the dia 
phragm and on the other side by pressure from 
the Second chamber, a stationary switch contact 
asSociated with said portion, a movable switch 
contact, a member actuated by the plunger and 
extending through said portion for operation of 
said movable contact, Snap acting movable con 
tact operating means, current carrying spring 
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biasing means, means for associating the spring 
biasing means with the snap acting means, the 
movable contact and the plunger actuated mem 
ber for biasing the contact in a first manner in 
opposition to the operation thereof by the said 
plunger, a casing including an insulated por 
tion, switch connector means supported by and 
extending through the insulated portion of the 
casing for connection with said current carrying 
spring biasing means, an intermediate casing 
member by which said portion is aligned and 
Supported and upon which the said casing is 
threadedly secured for adjustment of the pres 
Sure required for operation of the switch con 
tacts, said portion and said casing having exter 
nai teeth extending axially of the switch, a sleeve 
member having internal teeth extending axially 
thereof for rigidly securing the sleeve member 
to Said portion and casing to insure operation of 
the Switch in accordance with the selected ad 
justment thereof. 

6. A combination comprising, a switch control 
ling unit including main switching means, a relay 
for actuating the main switching means, a sec 
ond switching means for controlling the opera 
tion of the relay, means for actuating the second 
Switching means for the actuation of the relay 
and main switching means, means for adjusting 
the Second switching means with respect to the 
actuating means therefor to selectively vary the 
operation of the relay and main Switching means 
in response to the operation of the said actuating 
means and terminal connector means for connec 
tion with the main switching means. 

7. The combination comprising, a switch con 
trolling device including a first switching means, 
a relay, device main switch controlling means 
actuated by the said relay, a casing for the said 
device and connector means extending through 
the said Casing for connection with the said first 
Switching means, the relay and the device main 
Switch controlling means, condition responsive 
naeans for operating the said first switching means 
to actuate the relay for control of the device 
main Switch controlling means, the said casing 
including at least two sections threadedly secured 
With respect to each other, and means for ad 
justing the operation of the first switching means 
by the selective positioning of the said sections of 
the Casing. 

8. The combination comprising, a switch con 
trolling device including stationary and movable 
Switch contact means, a relay, device main switch 
controlling means actuated by the said relay, a 
casing for the said device and connector means 
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the pin to extend through the said passageway 
of the casing and sleeve. 

9. In a unitary switch controlling device in 
combination comprising, housing means for said 
device including a main portion, switching means 
and condition responsive means for controlling 
the switching means in the said main housing 
portion, a plurality of interchangeable covering 
units each including connector means insulat 
ingly supported therein connected to said main 
portion of the housing means, the said covering 
units being adapted to include therein a relay 
and a main circuit switching means, and the 
said main housing switching means being oper 
able by the condition responsive means for actu 
atting the relay. 

10. A condition responsive switch controlling 
device in combination comprising, a housing for 
said. device including a main portion, biasing 
means, snap acting switching means and condi 
tion responsive means for actuating a first switch 
ing means located in Said main housing portion, 
a plurality of interchangeable covering units, 
said covering units having at least one switch 
connecting element supported therein and said 
covering units being adjustably mounted with 
respect to the main housing to cooperate with 
the said biasing means for adjustment of the 
operation of the device by the condition respon 
sive means, said covering units being adapted to 
include therein relay means and second switch 
ing means and the first Switching means is 
adapted to control the energization of the relay 
means whereby the relay means operates the 
Second SWitching means. 

11. In a unitary switch controlling device in 
combination comprising, a housing for said de 
vice including a main portion, biasing means, 
snap acting switching means and condition re 
Sponsive means for actuating first SWitching 
means located in said main housing portion, a 
plurality of interchangeable covering units, said 
covering units having at least one switch con 
necting element supported therein and said cov 
ering units being adjustably mounted with re 
spect to the main housing to cooperate with the 
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extending through the said casing for connection 
With the Switch contact means, the relay and the 
device switch controlling means, condition re 
sponsive means for operating the switch contact 
means to control the operation of the device 
switch controlling means, the said casing includ-. 
ing an intermediate and end portions threadedly 
secured with respect to each other, means for 
adjusting the operation of the device by these 
lective positioning of the said end portions of 
the casing, the said parts of the casing having 
teeth on the outside thereof that extend axially 
of the device, a casing sleeve member having 
teeth therein and extending axially thereof for 
cooperation with the said casing teeth to prevent 
relative movement between parts of the casing 
and to maintain the selected adjustment of the 
said device, a passageway extending through the 
intermediate portion of the casing and the said 
sleeve, and a locking pin with means for biasing 
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said biasing means for adjustment of the opera 
tion of the device by the condition responsive 
means, said covering units including therein mo 
tor means and Second SWitch means operated by . 
the Said first Switching means, the motor means 
actuating the second switch means, the said main 
portion of the housing and the said covering 
units being threaded axially on outer portions 
thereof, and an internally threaded sleeve mem 
ber for cooperation with the said threaded hous 
ing and covering units for locking them to a se 
lected position of adjustment for control by the 
said condition responsive means. 

12. A pressure actuated switching device in 
combination comprising, a first portion includ 
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ing a base member having formed in a surface 
thereof a shallow chamber of relatively large 
cross-section, a passageway extending through 
said base member to Said chamber, a housing 
member having formed in a surface thereof a 
chamber of relatively small cross-section, a dia 
phragm. Supported between the members and sep 
arating the said chambers, a plunger member of 
substantially the size of said second chamber 
and guided for slidable movement therein in re 
sponse to movement of the said diaphragm, a 
movable switch contact and stem means slidably 

75 
actuated by the plunger member for actuation 
of the movable switch contact, a stationary switch 
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contact in grounded contact with the said hous 
ing, a current carrying spring and movable con 
tact biasing member, a spring guide and current 
carrying movable contact actuating member, an 
upper casing member including an insulating 
portion, and circuit connector means mounted 
in the insulated portion of the casing member for 
connection with the said current carrying mov 
able contact switch biasing means. 

3. A pressure actuated switching device in 
combination comprising, a portion including a 
base member having formed in a surface thereof 
a shallow chamber of relatively large cross-sec 
tion, a passageway extending through said base 
member to said chamber, a housing member hav 
ing formed in a surface thereof a chamber of 
relatively small cross-section, a diaphragm sup 
ported between the members and separating the 
Said chambers, a plunger member of substan 
tially the size of said Second chamber and guided 
for slidable movement therein in response to 
movement of the said diaphragm, a movable 
switch contact, stem means slidably actuated by 
the plunger member for actuation of the mov 
able switch contact, a stationary Switch contact 
in grounded contact with the said housing, a 
current carrying spring for biasing the movable 
contact member, a biasing spring guide and cur 
rent carrying movable contact actuating mem 
ber, an upper casing member including an insu 
lating portion, switch connector means mounted 
in the insulated position of the casing member 
for connection with said movable contact switch 
biasing means, a lower casing member associ 
ated with said first portion, and an intermediate 
casing member, said member being threaded for 
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extending axially thereof for cooperation with 
the casing members to maintain the Switch in the 
position of adjustment for operation at a selected 
pressure. 

15. A pressure actuated switching device in 
combination comprising, a portion including a 
base member having formed in a surface thereof 
a shallow chamber of relatively large cross-sec 
tion, a passageway extending through said base 
member to Said chamber, a housing member hav 
ing formed in a surface thereof a chamber of rel 
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atively small cross-section, a diaphragm sup 
ported between the members and separating said 
chambers, a plunger member of substantially the 
size of said second chamber and guided for slid 
able movement therein in response to movement 
of the said diaphragm, a movable switch contact, 
stem means slidably actuated by the plunger 
member for actuation of the movable Switch con 
tact, a stationary switch contact in grounded con 
tact with said housing, a current carrying spring 
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the assembly of at least two of said casing men 
bers with respect to each other to provide for 
adjustment of the operation of the spring bias 
ing means and the actuation of the switch con- . 
tacts by the diaphragm at a selected pressure, 

14. A pressure actuated switching device in 
combination comprising, a portion including a 
base member having formed in a surface thereof 
a shallow chamber of relatively large cross-sec 
tion, a passageway extending through said base 
member to said chamber, a housing member hav 
ing formed in a surface thereof a chamber of 
relatively small cross-section, a diaphragm sup 
ported between the members and separating the 
said chambers, a plunger member of Substantially 
the size, of said second chamber and guided for 
slidable movement therein in response to move 
ment of the said diaphragm, a movable switch 
contact, stem means slidably actuated by the 
plunger member for actuation of the movable 
Switch contact, a stationary switch contact in 
grounded contact with the Said housing, a cur 
rent carrying spring and movable contact biasing 
member, a spring guide and current carrying 
movable contact actuating member, an upper cas 
ing member including an insulating portion, 
switch connector means mounted in the insulated 
portion of the casing member for connection with 
said movable contact switch biasing means, a 
lower casing member associated with Said por 
tion, and an intermediate casing member, said 
member being threaded for the assembly of at 
least two of said casing members with respect to 
each other to provide for adjustment of the op 
eration of the spring biasing means and the actu 
ation of the switch contacts by the diaphragm at 
a selected pressure, at least two of the casing 
members having axially and outwardly extending 
teeth, and a sleeve member having internal teeth 

and movable contact biasing member, a Spring 
guide and current carrying movable contact actu 
ating member, an upper casing member including 
an insulating portion, Switch connector means 
mounted in the insulated portion of the upper 
casing member for connection with said movable 
contact Switch biasing means, a lower casing 
member associated with said first portion and an 
intermediate casing member, said member being 
threaded for the assembly of at least two of Said 
casing members with respect to each other to pro 
vide for adjustment of the operation of the spring 
biasing means and the actuation of the switch 
contacts by the diaphragm at a selected pressure, 
at least two of the casing members having axially 
and outwardly extending teeth, a sleeve member 
having internal teeth extending axially thereof 
for cooperation with the casing members to main 

40 tain the switch at the position of adjustment for 

45 

50 

operation at a selected pressure, a passageway ex 
tending through the said sleeve member and the 
said housing, and a pin member biased to extend 
into the sleeve and housing passageway for lock 
ing the switch in the position of adjustment. 

16. A switch in combination comprising, casing 
means including separate casing members, 
switching means, condition responsive means for 
actuating the Switching means in a first manner, 
biasing means for opposing the operation of the 
switching means in the first manner by the said 
condition responsive means, means for positioning 
said casing members to adjust the biasing means 

55 to control the operation of the switch by the condi 
tion responsive means, a locking member, and 
axially extending means carried by both said cas 
ing members and by said locking means for radial 
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cooperation to lock Said casing members against 
relative rotation, whereby to maintain the switch 
in the selected position of adjustment for control 
by the condition responsive means. 

17. A switch in combination comprising, casing 
means including intermediate and end members, 

65. switch contact means, means for actuating the 
switching means in a first manner, biasing means 
for opposing the operation of the switching means 
in the first manner, means for adjustably mount 
ing an end member on the intermediate member 
and for adjustment of the biasing means there 
by to thus control the Operation of the switch, 
a locking member, and axially extending means 
carried by both said casing members and by said 
locking member for radial cooperation to lock 
said casing members against relative rotation, 



S. 
whereby to maintain the Selected position of ad 
justment for operation of the Switch. 

18. A pressure switch in combination compris 
ing, a base including a passage therethrough for 
the transmission of a fluid pressure to a chamber 
formed in said member, a diaphragm for trans 
mitting said fluid pressure, a plunger mounted for 
limited movement by Said diaphragm in a cham 
ber formed in a second member, a movable switch 
contact, a stationary contact, means including 
Said plunger for actuating the movable switch 
contact, current carrying spring means for bias 
ing the movable SWitch contact actuating means 
in a manner to oppose the actuation of the now 
able SWitch contact actuating means by the trans 
fer of pressure from said diaphragm, a casing in 
cluding at least One casing member adjustably 
Secured to a second casing member, the said ad 
justable casing membel's providing means for ad 
justing the said biasing means to operate the said 
switch at a predetermined pressure and having 

- Switch connector means for connection with the 
Said current carrying Spring means, a locking 
member, and axially extending means carried by 
both said casing members and by said locking 
member for radial cooperation to lock said casing 
members against relative rotation, whereby to in 
Sure continued operation of the switch at said 
predetermined pressure. 

19. A plurality of axially adjacent relatively 
rotatable members, said rotatable members be 
ing in Screw-threaded relation, whereby said rota 
tion causes axial movement between said mem 
bers, a locking member, axially extending means 
Carried by said members for radial cooperation to 
lock said members against relative rotation, 
Whereby locking of Said members against rotation 
is effective to fix the axial relationship between 
Said members, condition responsive apparatus as 
Sociated with said members, the response of said 
Kapparatus being adjustable by varying the axial 
relationship between said members, and releas 
able means positively maintaining said locking 
member in a selected axial position. 

20. A plurality of axially adjacent relatively 
rotatable members, said rotatable members be 
ing in Screw-threaded relation, whereby said rota 
tion causes axial movements between said mem 
bers, a locking member, external axially extend 
ing means carried by said rotatable members, : 
internal axially extending means carried by said 
locking member for radial cooperation with said 
first mentioned means to lock said members 
against relative rotation, and condition respon 
sive apparatus associated with said members, said 

, apparatus including adjustable biasing means 
for regulation of the response of said apparatus, 
Said biasing means being adjustable by varying 
Said axial relationship between said members, 
whereby, locking of said members against rotation 
is effective to fix the axial distance between sai 
members and therefore to fix the adjustmen s 
Said biasing means, and releasable means pos 
tively maintaining said locking member in 
Selected axial position. m 

21. A plurality of axially adjacent relatively 
rotatable members, external axially extending 
teeth on a first of said members, similar external 
axially extending teeth on a second of said mem 
bers, a locking member, internal axially extend 
ing teeth in said locking member for coopera 
tion with said teeth in said rotatable members to 
lock Said members against relative rotation, and 
releasable meanspositively maintaining saidlock 
ing member in a selected axial position, said 
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last mentioned means comprising a groove in One 
of said members, alignable radial holes in said 
locking member and one of Said rotatable men 
bers, and a spring carried in said groove and re 
tractably passing through said holes. 

22. In a control instrument, a plurality of 
axially adjacent relatively rotatable members, 
said members being in Screw-threaded relation, 
whereby said rotation causes axial movement be 
tween said members, axially extending teeth in a 
first of said members, axially extending teeth in 
a Second of Said members, a locking member, axi 
ally extending teeth in said locking member for 
cooperation with Said teeth in said first and Said 
Second members whereby to lock said members 
against relative rotation, locking of Said mem 
bers against said rotation being effective to fix 
the axial relationships between Said members, 

... condition responsive apparatus aSSociated With 
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said members, said apparatus including adjust 
able biasing means for regulation of the response 
of said apparatus, said biasing means being ad 
justable by varying the axial relationships be 
tween said members, whereby locking of said 
member against said rotation fixes the adjust 
ment of said biasing means, and releasable means 
positively maintaining Said locking member in a 
selected axial position, said last mentioned means 
comprising a groove in one of said members, 
radial alignable holes in said locking member 
and one of said rotatable members, and a spring 
carried in said groove and retractably passing 
through said holes. 

23. In a control apparatus, a plurality of axi 
ally adjacent rotatable members, a locking mem 
ber, axially extending means carried by Said 
members for radial cooperation to lock said men 
bers against relative rotation, said rotatable mem 
bers being in screw-threaded relation, whereby 
said rotation causes axial movement between said 
members, and whereby locking of said members 
against rotation is effective to fix the axial rela 
tionships between said members, condition re 
sponsive apparatus aSSociated with said mem 
bers, the response of said apparatus being adjust 
able by varying the axial relationship between 
said members, and releasable means positively 
maintaining said locking member in a selected 
axial position, said last mentioned means com 
prising a groove in one of said members, align 
able radial holes in Said locking member and 
one of said rotatable members, and a spring car 
ried in said groove and retractably passing 
through said holes. 

24. As an article of manufacture, a sub-as 
Sembly for a pressure actuated Switch compris 
ing a first member having a passageway com 
municating with a first pressure chamber of rel 
atively large cross-section formed in one end 
thereof, a second member having formed in one 

... end thereof a second pressure chamber of smaller 
cross-section than the first chamber, a plunger 
of Substantially the size of the said second-cham 
ber and having a stem mounted for movement 
within the second member, passage means 
through said second member for Communication 
with the second pressure chamber and includ 
ing an "opening adjacent the inner side of said 
plunger, a diaphragm separating the two said 
pressure chambers, the depths of the chambers 
being such as to limit the movement of the 
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plunger and diaphragm, stationary contact. 
means, movable Switch contact means and means 
including a snap disk, current carrying biasing 
means and Said plunger stem for actuating the 
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movable contact means, a bellows enclosing said 
biasing means, and means for associating the 
passage means communicating with the first and 
Second pressure chambers to separate sources of 
fluid variation in the pressure of which is trans 
ferred to the diaphragm for actuation of the 
Switch contacts controlling plunger for actua 
tion of the Switch. 

25. As an article of manufacture, a sub-as 
sembly for a pressure switch comprising a base 
having a paSSage for the transmission of a fluid 
pressure to a chamber formed in said member, 
the said chamber, a diaphragm for transmit 
ting said fluid pressure, a plunger mounted for 
limited movement by Said diaphragm in a cham 
ber formed in a second member, a movable switch 
contact, a stationary contact, means including 
said plunger for actuating the movable Switch 
contact, electrically conducting Spring means for 
biasing the movable Switch contact actuating : 
means in a manner to oppose the actuation of 
the movable Switch contact actuating means by 
the transfer of pressure from said diaphragm, 
and a casing member adapted to be connected 
with one of a plurality of interchangeable Switch 
connector means, said Casing member comprising 
a groove, a radial hole opening into said groove, 
and a spring retractably projecting through said 
hole, said casing member further comprising axi 
ally extending teeth for cooperation with similar 
teeth in a locking means whereby to prevent re 
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ative rotation between said casing and said lock 
ing means. 

26. A differential pressure responsive switch 
comprising a housing forming a pressure cham 
ber, a high pressure bore and a low pressure bore 
communicating with the chamber, a plunger slid 
ably projecting into one of said bores and hav 
ing a conical end portion located in the chamber, 
a disk having a central depression rockingly en 
gaging the conical end portion of said plunger, 
electrical contacts located in the chamber and 
insulated from the housing, and spring means 
for biasing the disk towards the conical end of 
said plunger. s 

27. Differential pressure responsive switch 
comprising a housing forming a pressure cham 
ber, a high pressure bore and a low pressure bore 
communicating, with said chamber, a plunger 
slidably projecting into one of said bores and 
having a conical end portion located in the cham 
ber, a disk having a central depression rockingly 
engaging the conical end portion of said plunger, 
electrical contacts located in the chamber, and 
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Spring means for biasing the disk towards said 
conical end. s 

28. A pressure actuated switch device compris 
ing an actuating mechanism including a base 
having a paSSage for the transmission of fluid 
preSSure to a chamber formed in said member, 
the said chamber, a diaphragm for transmitting 
said fluid pressure, a plunger mounted for limited 
movement by Said diaphragm in a chamber 
formed in a Second member, a movable switch 
contact, a stationary contact, means including 
Said plunger for actuating the movable switch 
contact, electrically conducting spring means for 
biasing the movable switch contact actuating 
means in a manner to oppose the actuation of 
the movable switch contact actuating means by 
the transfer of pressure from said diaphragm, a 
bellows enclosing and making electrical contact 
with Said biasing spring, a first casing member 
enclosing and Supporting Said actuating mecha 
nism, said casing member comprising a groove, 
a radial hole opening into Said groove, and a 
spring retractably projecting through said hole, 
said Casing member further comprising axially 
extending teeth for cooperation with similar teeth 
in a locking means, whereby to prevent relative 
rotation between said casing member and said 
locking means, and a second casing member, in 
cluding an electrical connector, element, adapted 
to cooperate with said first casing member, said 
Second casing member and said bellows includ 
ing coacting means telescopically making electri 
call coitact therebetween, whereby to complete 
an electric circuit from said connector element 
of said second casing member to one of said con 
tacts. 

29. A pressure responsive switch comprising a 
housing having an intermediate and end axial 
adjustable sections connected together forming a 
pressure chamber, a pressure bore communicat 
ing with the said chamber, pressure responsive 
means operably mounted in said chamber, a sta 
tionary contact electrically connected with said 
housing, a novable contact actuated by said pre 
sure responsive means, means for biasing the 
movable contact in opposition to the actuation of 
the pressure responsive means, bellows means 
surrounding the biasing means, and at least two 
of the sections of the housing being axially ad 
justed to vary the values of the condition actu 
ating the pressure responsive means for operat 
ing the switch. 

ALBERT E. BAA.g. 
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