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My present invention relates to a preSSure 
switch structure particularly designed for use 
in an automatic fuel system of the kind shown 
in my copending application, Serial No. 408,233, 
filed August 25, 1941. 
One object of the invention is to provide a 

switch which is normally automatically operated 
response to preSSule changes, such as the lubri 
cating oil pressure of an airplane engine, and 
which may be additionally operated manually to 
turn it either on Olt off, regardless of the position 
it has assumed as a result of being pressure oper 
ated, the Switch, however, after a manual oper 
ation, being again under automatic control of 
the pressure operated means when it subsequently 
changes position. 
Another object is to provide a switch structure 

wherein a specific design of detent means is pro 
vided for the purpose of securing the type of 
operation just outlined, the detent means pro 
Viding coaction between a pressure operated ele 
ment and a Switch actuating element. 

Still another object is to provide a pressure 
switch structure wherein a valve plug and seat 
arrangement provides for cutting off the flow of 
oil to attinosphere in case the pressure operated 
isenber develops a leak in operation. 
With these and other objects in view, my in 

Vertion consists in the construction, arrangement 
and combination of the various parts of my de 
vice whereby the objects contemplated are at 
taired, as hereinafter more fully set forth, point 
ed cut in the claims and illustrated in the ac 
companying drawing in which: 

Figure 1 is a side elevation of a portion of my 
pressure Switch structure showing a switch ac 
tuating element in “off’ position by solid lines, 
and in “ora' position by dot-and-dash lines; 

Figure 2 is an end view, partly in section, of 
the switch structure, as taken on the line. 2-2 
of Figure 1; 

Figure 3 is a vertical sectional view through the 
Switch structure; 

Figure 4 is a Sectional View on the line 4-4 
of Figure 1; and 

Figure 5 is an electro-diagrammatic view show 
ing a representative installation wherein my pres 
Sure. Switch structure is used. 
On the accompanying drawing I have used the 

reference numeral to indicate a panel, on the 
back of which my pressure switch structure may 
be mounted. The Switch structure includes a 
body casting 2, Secured, as by screws 3, to the 
panel 9, and having therein a bore 4 and a 
slideway 5. The bore 4 is adapted to slidably 
receive a sten 6 terminating in a head T, with 
Which a Spring 8 coacts to bias the stem 6 to 
Ward the left in Figure 3. The head. coacts 
with the closed end of a bellows 9, the open end 
of which has a flange. 20 confined between a pair 
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of gaskets 2 f. A housing 22 is provided for the 
bellows 9, and the body 2 is secured to the 
housing 22 as by screws 23, passing through a 
flainge 24 of the body and entering screw-threaded 
openings of the housing 22. The housing 22 is 
tapped, as at 25, for connection to a source of 
preSSure, such as the lubricating oil system of an 
airplane engine. 
In the slideway f5 a cross-head 26 is slidably 

mounted. The cross-head 26 is Secured to the 
stern 6 as by a cross-pin 27, and is provided with 
a valve piug portion 28. The valve plug portion 
28 is adapted, normally, to seat against a valve 
seat 2 S of the body 2 under bias of the spring 
i8, the valve seat being in communication along 
the iore 4 with the interior of the bellows 9. 
The cross-head 26 has a bore 30 in which is 

Slidably mounted a pair of spring-pressed pins 
34. The pins 3 f are preferably hardened and 
grovided with Sockets into which a spring 32 
extends for the purpose of biasing the pins 
away from each other. 
The pins 3 are adapted to coact with depres 

SiCns of SWitch actuating cams 33, the depressions 
being indicated at 34, 35 and 36. Each of the 
tWO cans 33 is provided with the three depres 
Sions noted, and the depressions, as shown in 
Figure 4, wherein the far side cam of Figure 1. 
is illustrated, are of different depths. The de 
preSSion 35 is relatively deep, whereas the de 
pressions 34 and 36 are relatively shallow, the 
purpose of which will hereinafter appear. The 
depressions and the Spring-pressed pins form a 
detent means of coaction between the pressure 
Operated bellows 9 and the switch actuating 
cams 33. 
The cans 33 are pivoted on a pin 37 extending 

through the body 2, and are retained thereon 
by cotter pins 38 and washers 39. The cams 33 
are limited in movement by shoulders 40 and 4 
thereof, and a stop pin 42 extending through the 
body 2. 
The cans 33 have cam surfaces 43, the right 

hand end of the one shown in Figure 1 being 
lowei' than the left hand end thereof. These 
can Surfaces are adapted to coact with switch 
actuating pins 4 extending into switch housings 
85. The Switches 45 are supported on a chan 
rel-shaped plate 43 secured to the bottom of 
the body 2. The near side switch housing in 
Figure i has a Switch therein comprising a switch 
blade 46 and a contact 47, shown diagrammati 
cally in this figure, whereas the far side switch 
£5 has a similar switch blade 48 and a contact 
29, shown in Figure 5. It is obvious that the 
switch 36-ii, in Figure l, is in open position 
when the parts are in full-line position, and in 
closed position when the cam 33 assumes the dot 
and-dash line position, at which time the pin 44 
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and the switch blade 46 assume the dotted posi 
tions illustrated. 
The cams 33 are provided with actuating han 

dles 50 which extend through slots 5 in the 
panel ft. These are adapted for manual actua 
tion of the switches, as later described. 

Practical Operation. 
ify pressure switch structure may be installed 

in a circuit of the kind shown in Figure 5, where 
in a source of current supply, such as a battery, 
is indicated at 52. An ignition switch 53 and a 
fuel pressure Switch 54 are in series with the 
Switches 45-47 and 48-49, as described in my 
copending application. The switches 48-3- and 
48-49 are identical, as far as operation is con 
cerned, and one of them may be for controlling 
a motorized selector valve V, whereas the other 
may be provided for controlling an auxiliary fuel 
punp P, Suitable for starting operations Where a 
main fuel pump is used after the engine is start 
ed and is running properly. Instead of P being 
an auxiliary fuel pump, it might be a booster 
pump for boosting the supply of fuel from the 
tank to the main fuel pump, in which case it 
would be desirable to ruin it whenever the ignition 
switch 53 is on. 
The desired type of automatic operation is that 

a rise in lubricating oil pressure will close both 
switches, and will open them when the oil pres 
sure falls. When there is manual Operation, 
however, it is desirable that either switch may 
be permitted to move to its opposite position, 
regardless of the position of the bellows 9, 
the SWitch always reverting to automatic control 
of the bellows whenever there is a subsequent 
rise or fall of oil pressure. For instance, When 
the airplane engine is started up, it is desirable 
to operate the auxiliary fuel pump P, but it is un 
desirable to operate the selector valve W intil 
fuel pressure has been built up to properly control 
the fuel pressure switch 54. Therefore, the 
switch 46-67 is left open, and the switch 38-49 
is manually closed at the time the ignition SWitch 
53 is closed, so that the pump P will supply fuel 
to the engine until the main fuel pump does so. 
As the engine comes up to speed, the pressure 
oiling system, being in operaticin, raises the pres 
sure of the oil which acts upen the bellows 9, 
tending to collapse it and to move the cross-head 
26 toward the right. 
Since the near side handle Ei is down, or in 

“off’ position, its deep depression 35 is coacting 
with the spring-pressed pin Si, and the can 
will therefore be carried along with the cross 
head to effect raising of the handle and closure 
of the switch 46-47. Thus the selector valve V 
is automatically energized for operation in Se 
lecting the fuel tank from which fuel is to be 
taken, whereas the switch 48-49, already being 
on, its cam 33 cannot be moved further, as its 
stop shoulder 4 would be against the stop pin 42. 
In this position the spring-pressed pin 3 is in 
the shallow depression 34, and, therefore, read 
ily rides out of it as the cross-head 26 advances. 
At the fully advanced position of the CIOSS-head 
the pin 3 snaps into the relatively deep depres 
Sion 35 of the far side cam 33 in Figure 1, and 
the parts are now in position for a subsequent 
opening of the switch 48-49, as well as the Switch 
46-47, when the oil pressure recedes. Such re 
cession takes place when the engine Stops due to 
cutting off the ignition at SWitch 53. - 
As to the switch 48-49, it will be opened by 

the pilot after the main fuel pump begins to Sup 
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2,843,245 
ply fuel to the engine, as the auxiliary fuel pump 
P is then no longer needed. Where the pump P 
is a booster pump, however, it is desirable that 
it operate as long as the engine Operates, and 
the switch 58-49 therefore requires no atten 
tion, since it is automatically closed when it goes 
down. If booster pump operation is desired be 
fore the oil pressure comes up, the switch 68-49 
can be manually closed, and will Subsequently be 
opened by a fall in oil pressure. 
When the switch 43-4 is closed, due to rise 

in oil pressure, it may subsequently be opened 
manually if desired by the pilot, if he does not 
want the selector valve W to operate automat 
ically, as when he wants to operate this valve 
manually, i.he pin 3i in that case, would be 
advanced to a position coincident with the dash 
line illustrated depression 36 in Figure 1, and 
this depression would be advanced to the dot 
and-dash illustrated position. The pin Would 
still be in the deep depression 35, but the handle 
50 could be forced downwardly by hand, and 
would disengage the pin from the deep depres 
sion and permit it to Snap into the shallow de 
pression 36 after the handle is all the way 
down. Thus the SWitch may be turned off When 
the cil pressure is up, or may be turned on When 
the oil pressure is down; yet any subsequent fall 
or rise of oil pressure Will move the SWitch can 
one way or the other, or if it has already been 
manually moved, the cross-head will move rel 
ative to the can and permit Snap-in of the pin 
3 with relation to the deep depression 35 for a 
Subsequent automatic operation of the Switch ac 
tuating can when the oil pressure changes in 
the Opposite direction. 

I have shown two of the Switch actuating cams 
merely by Way of illustration, and it will be ob 
vious that they, together With the detent means of 
coaction between them and the pressure op 
erated element, form a simple means of actuat 
ing the Switches manually, in addition to auto 
matic operation, and cause reversion of the 
SWitches to automatic operation upon a subse 
quent pressure change. 
The valve 28-29 performs the important, func 

tion of guarding against oil leakage in the event 
of failure Such as puncture of the bellows. In 
that event, the Spring 8 automatically closes the 
valve, thus eliminating the possibility of oil leak 
age from the interior of the bellows and along 
the stem 6 to atmosphere in the slideway 5. 
Some changes may be made in the construction 

and arrangement of the parts of my device with 
Out departing from the real Spirit and purpose 
of my invention, and it is my intention to cover 
by my claims any modified forms of structure 
Or use of mechanical equivalents which may be 
reasonably included within their scope without 
Sacrificing any of the advantages thereof. 

I claim as my invention: 
i. In a pressure SWitch structure, a pressure 

operated element, a pair of stops, a switch oper 
ating element movable between said stops, and 
detent means of coaction between said pressure 
Operated element and said switch operating ele 
ment comprising a Spring-pressed pin carried by 
One of Said elements, and the other element hav 
ing a Series of three depressions to receive said 
pin, the center one of said depressions being sufi 
ciently deep to cause said pressure-operated ele 
ment to carry Said Switch operating element with 
it as the pressure-operated element moves, and 
the other two of said depressions being suffi 
ciently shallow to permit said spring-pressed pin 
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to ride out of them upon the pressure-operated 
element moving when the switch operating ele 
ment is stopped by one of said stops. 

2. In a pressure switch structure, a pressure 
operated element, a switch operating element 
movable between open and closed circuit posi 
tions, and detent means of coaction between said 
pressure-operated element and said Switch op 
erating element comprising a spring-pressed ele 
ment carried by one of said elements, and the 
other element having a series of three depressions 
to receive said spring-pressed element, the center one of said depressions being sufficiently deep to 
cause said pressure-operated element to carry 
said switch operating element with it as the pres 
sure-operated element moves, and the other two 
of said depressions being sufficiently shallow to 
permit said spring-pressed element to ride out 
of them upon the pressure-operated element mov 
ing when the switch operating element is at its 
relatively opposite circuit controlling position. 

3. In a pressure switch structure, a pressure 
operated element, a Switch operating element 
movable between open and closed circuit positions, 
and detent means of coaction between said pres 
sure-operated element and said switch operating 
element comprising a spring-pressed element car 
ried by one of said elements, and the other ele 
ment having a series of three depressions to re 
ceive said spring-pressed element, the center one 
of said depressions being sufficiently deep to cause 
said pressure-operated element to carry said 
switch operating element with it as the pres 
sure-operated element moves, and the other two 
of "said depressions being sufficiently shallow to 
permit said spring-pressed element to ride out of 
them upon the pressure-operated element mov 
ing when the switch operating element is at its 
relatively opposite circuit controlling position, 
said Switch operating element being manually 
movable when said spring-pressed element is in 
any of said three depressions. 

4. In a pressure SWitch structure, a preSSure 
responsive element movable between predeter 
mined limits, a control element movable between 
predetermined positions, and detent means of co 
action between said pressure-operated element 
and said Switch Operating element including a 
series of depressions, certain of which are suffi 
ciently deep to cause the detent means to carry 
said control element with it as the pressure re 
sponsive element moves between its limits of 
movement, and certain of which depressions are 
sufficiently shallow to permit said detent means 
to ride out of them upon the pressure responsive 
element moving to one of its limits of movement 
when the control element is at its relatively op 
posite limit of movement. 

5. In a pressure switch structure, a pressure 
responsive element movable between predeter 
mined limits, a control element movable between 
predetermined positions and detent means of co 
action between said pressure-operated element 
and said switch operating element including a 
series of depressions, certain of which are suff 
ciently deep to cause the detent means to carry 
said control element with it as the pressure-re 
sponsive element moves between its limits of 
movement, and certain of which depressions are 
sufficiently shallow to permit said detent means 
to-ride out of them upon the pressure-responsive 
element moving to one of its limits of movement 
when the control element is at its relatively op 
posite limit of movement, said detent means per 
mitting manual movement of said control ele 
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ment independent of said pressure-responsive 
element. 

6. A switch structure comprising a cross-head 
element, a slideway therefor, operating means for 
moving said cross-head element relative to said 
sildeway, a switch actuating element, one of said 
elements having three depressions therein, a 
spring-pressed pin carried by the other of said 
elements to coact with said depressions, the cen 
ter depression being relatively deeper than the 
other two depressions to permit Said Spring 
pressed pin to ride out of the shallow ones upon 
movement of the cross-head element, and causing 
the switch actuating element to be carried with 
the cross-head element when said spring-pressed 
pin coacts with the deep depression. 

7. A control structure of the kind described 
comprising a movable cross-head, pressure-re 
sponsive means for moving said cross-head, a 
control element, said control element having a 
plurality of depressions therein, and a Spring 
pressed element carried by said cross-head to 
coact with said depressions, certain of said de 
pressions being relatively deeper than certain 
others thereof to permit said spring-pressed ele 
ment to ride out of a shallow depression upon 
movement of the cross-head, and causing Said 
control element to be carried with the cross 
head when said spring-pressed element coacts 
with a deep depression. 

8. A control structure of the kind desc)ibed 
comprising a movable cross-head, pressure-re 
sponsive means for moving said CrOSS-head, a 
control element, said control element having a 
plurality of depressions therein, and a Spring 
pressed element carried by said cross-head to co 
act with said depressions, certain of Said depres 
sions being relatively deeper than certain other's 
thereof to permit said spring-pressed element 
to ride out of a shallow depression upon move 
ment of the cross-head, and causing Said control 
element to be carried with the cross-head when 
said spring-pressed element coacts with a deep 
depression, said control element being manually 
movable relative to said croSS-head in ainy po 
sition thereof. 

9. A switch structure comprising a cross-head, 
a slideway therefor, pressure-operated means for 
moving said cross-head relative to said slideway, 
a switch actuating calm, said can having three 
depressions therein, a Spring-pressed pin carried 
by said cross-head to coact with said depressions, 
the center depression being relatively deeper than 
the other two depressions to permit Said Spring 
pressed pin to ride out of the shallow Ones upon 
movement of the cross-head, and causing the 
switch actuating cam to be carried with the cross 
head when said spring-pressed pin coacts with 
the deep depression. 

10. In a switch structure of the character de 
scribed, a switch actuating element having an 
“on' position and an “off’ position, a pressure 
operated element having a low pressure position 
and a high pressure position, means of operative 
coaction between said switch actuating element 
and said pressure operated element comprising 
a spring-pressed pin carried by one of the ele 
ments and the other element having a plurality 
of depressions for coaction therewith, certain of 
said depressions being relatively deep and cer 
tain thereof being relatively shallow to permit 
said switch actuating element to be manually 
moved to either “on” or "off' position when the 
pressure is either down or up, and causing the 
switch actuating element to be moved to one of   
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its positions when the pressure falls, and to the 
other of its positions when the pressure rises, 
regardless of the position of the switch actuat 
ing element before the fall or rise of pressure. 

11. In a structure of the character described, 
an actuated element having two opposite posi 
tions, an actuating element having two opposite 
positions, means of operative coaction between 
said elements and comprising a spring-pressed 
pin carried by one of the elements and the other 
element having a plurality of three depressions 
for coaction therewith, the center depression 
being relatively deep and the other two rela 
tively shallow to permit said actuated element to 
be manually moved to either of its opposite po 
sitions when the other element is in either of 
its positions and to the other position of the 
actuated element when the actuating element 
changes its direction of movement. 

12. In a Switch structure of the character de 
scribed, a switch actuating element having an 
"on' position and an 'off' position, a pressure 
operated element having a low pressure posi 
tion and a high pressure position, means of op 
erative coaction between Said Switch actuating 
element and said pressure-operated element com 
prising a spring-pressed pin carried by one of 
the elements and the other element having three 
depressions for coaction thereWith, the center 
depression being relatively deep and the other 
two relatively shallow to cause the switch ac 
tuating element to be moved to One of its posi 
tions when the pressure falls, and to the other 
of its positions when the pressure rises, regard 
less of the position of the switch actuating ele 
ment before the fall or rise of pressure. 

13. A pressure switch structure comprising a 
bellows responsive to pressure, a Spring urging 
said bellows in one direction in opposition to 
pressure rise, a stem extending from said bellows 
and actuated thereby, a cross-head element car 
ried by said stem and having a valve plug, a 
valve seat communicating with the side of said 
ellows open to atmosphere, said valve plug being 

coactible with said valve seat when the pressure : 
is down or when the bellows fails to seal off the 
pressure side of the bellows from atmosphere, 
and a switch actuating element operated by said 
cross-head element through detent means of co 
action, said detent means comprising a Spling-, 
pressed pin carried by one of said elements and 
the other element having three depressions to 
coact therewith, the center depression being 
deeper than the other two to effect simultaneous 
movement of the switch actuating element with : 
the cross-head element when the Spring-pressed 
pin coacts with the deep depression and to per 
mit the pin to ride out of either of the shallow 
depressions when coacting there with. 

14. A pressure switch structure comprising a 
bellows responsive to pressure, a spring urging 
said bellows in one direction in opposition to 
pressure rise, a stem extending from said bellows 
and actuated thereby, a cross-head carried by 
said stem and having a valve plug, a valve seat 
communicating with the side of said bellows 
open to atmosphere, a valve plug carried by 
said stern and coactible therewith when the pres 
sure is down or when the bellows fails to seal off 
the pressure side of the bellows from atmosphere, 
and a switch actuating element operated by said 
cross-head through detent means of coaction said 
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detent means including three depressions, the 
center depression being deeper than the other 
two to effect, simultaneous movement of the 
switch actuating element with the cross-head 
element when the detent coacts with said Center 
depression and to permit the detent to ride out of 
either of the other depressions when coacting 
therewith. . . s 

15. A pressure switch structure comprising a 
bellows responsive to pressure, a Spring urging 
said bellows in one direction in opposition to 
pressure rise, a stem extending from said bellows 
and actuated thereby, a cross-head carried by 
said stem, a valve seat communicating With the 
side of said bellows open to atmosphere, a valve 
plug carried by said stem and coactible with said 
valve seat when the pressure is down or when the 
bellows fails to seal of the pressure side of the 
bellows from atmosphere, and a switch actuating 
element operated by said cross-head through de 
tent means of coaction. 

16. A pressure SWitch Structure comprising a 
bellows responsive to pressure, a stem extending 
from said bellows and actuated thereby, a cross 
head element carried by said stem, a valve seat 
communicating with the side of said bellows open 
to atmosphere, a valve plug carried by said stem 
and coactible therewith when the pressure is 
down or when the bellows fails to seal off the 
pressure side of the bellows from atmosphere, and 
a switch actuating element operated by said cross 
head through detent means of coaction Compris 
ing a spring-pressed pin carried by one of said ele 
ments and the other element having a plurality 
of three depressions to coact therewith, the cen 
ter depression being deeper than the other two 
to effect simultaneous movement of the switch 
actuating element by the cross-head element 
when the Spring-pressed pin coacts with the deep 
depression and to permit the pin to ride out of 
either of the shallow depressions. When coacting 
therewith, said switch actuating element being 
manually operable and such operation being per 
mitted by said detent means of coaction. 
. 17. A pressure switch structure comprising a 
bellows responsive on one side to pressure and 
having its other side open to atmosphere, a stem 
extending from said bellows and actuated there 
by, a cross-head carried by said stem and having 
a valve plug, a valve seat communicating said 
other side of said bellows to atmosphere, a valve 
plug carried by said stem and coactible therewith 
when the pressure is down or when the bellows 
fails to seal off its pressure side from atmosphere, 
and a switch actuating element operated by said 
cross-head through detent means of coaction. 

18. A pressure switch structure comprising a 
bellows responsive on one side to pressure and 
having its other side open to atmosphere, a stem 
extending from said bellows and actuated there 
by, a cross-head carried by said stem and having . 
a valve plug, a valve seat communicating said 
other side of said bellows to atmosphere, a valve 
plug carried by said stem and coactible therewith 
when the pressure is down or when the bellows 
fails to Seal off said one side of the bellows from 
atmosphere, and a Switch actuating element op 
erated by Said CrOSS-head through detent means 
of coaction, said switch actuating element being 
manually operable and such operation being per 
mitted by said detent means of coaction. 

HOWARD A. SATTERLEE. 
  


