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ABSTRACT OF THE DISCLOSURE 
This disclosure relates to a pneumatic control system 

for a fuel burner means having a pneumatically operated 
actuator for interconnecting a fuel source to the burner 
means to be ignited by an electrical ignition means when 
a pneumatic source is interconnected to the actuator by 
a pneumatically operated valve means, the valve means 
having a pneumatically operated time delay means in 
terconected thereto for closing the valve means if the 
burner means is not ignited after a predetermined time 
period has lapsed of which the start of the time period 
is initiated by the pneumatic source being interconnected 
to said valve means to operate the same. 

This invention relates to a pneumatic control system 
and to an improved pneumatically operated valve means 
for such a system or the like. 

It is well known that pneumatically operated systems 
have been provided for operating a domestic appliance, 
such as a laundry drying machine or the like. 
However, one of the features of this invention is to 

provide outomatic time delay means in the system which 
will terminate the ?ow of fuel to the burner means of 
the apparatus if the burner means is not ignited within 
a predetermined time period. 

Another featue of this invention is to provide a ?ame 
sensing means which overrides the time delay means so 
that when a ?ame exists at the burner means the time de 
lay means can not terminate the ?ow of fuel to the 
burner means after the lapse of the aforementioned time 
period. 
One embodiment of this invention for accomplishing 

the above features comprises a pneumatically operated 
valve means which is adapted to interconnect a pneu 
matic source to a pneumatically operated actuator when 
the pneumatic source is interconnected to the valve 
means, the thus actuated actuator interconnects a fuel 
source to the burner means to be ignited by an electrical 
ignition means of the system. However, the pneumatical 
ly operated valve means has a time delay chamber so con 
structed and arranged that the same is also interconnected 
to the pneumatic source through a restriction so that 
when the time delay chamber reaches a certain pnuematic 
condition, the time delay chamber causes the valve means 
to close to deactuate the actuator and thereby terminate 
the ?ow of fuel to the burner means. The valve means 
also has a ?ame sensor which when sensing a ?ame at 
the burner means overrides the operation of the time de~ 
lay chamber, the ?ame sensor comprising a rod and tube 
arrangement. 

Accordingly, one of the objects of this invention is 
to provide an improved pneumatic control system having 
one or more of the novel features set forth above or 
hereinafter shown or described. 

Another object of this invention is to provide an im 
proved pneumatically operated valve means for such a 
system or the like. 

Other objects, uses and advantages of this invention 
will be apparent as this description proceeds with ref 
erence to the accompanying drawings forming a part 
thereof and wherein: 
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FIG. 1 is a schematic view, partially in cross section, 

ilustrating one pneumatic control system of this inven 
tion, the system being in its off condition. 
FIG. 2 is a view similar to FIG. 1 except that the 

system is in its on condition. 
FIG. 3 is a schematic view, partially in cross section, 

illustrating another pneumatic control system of this in 
vention, the system being in its off condition. 

FIG. 4 is a view similar to FIG. 3 except that the sys 
tem is in its on condition. 

FIG. 5 is a fragmentary view of the system of FIG. 4 
and illustrates the pneumatically operated valve means 
in another operating position thereof. 

While the various features of this invention are here 
inafter described and illustrated as being particularly 
adapted to control a laundry drying machine of the fuel 
burning variety, it is to be understood that the various 
features of this invention can be utilized singly or in any 
combination thereof to provide control means for other 
types of apparatus as desired. 

Therefore, this invention is not to be limited to only 
the embodiments illustrated in the drawing because the 
drawings are merely utilized to illustrate one of the wide 
variety of uses of this invention. 

Referring now to FIGS. 1 and 2, an improved pneu 
matic control system of this invention is generally indi 
cated by the reference numeral 10 and comprises a fuel 
source conduit means 11 adapted to be interconnected 
to a burner means 12 of a laundry dryer or the like by 
a pneumatically operated actuator 13, the actuator 13 
comprising a housing means 14 having a valve seat 15 
between the fuel source 11 and burner means 12. The 
valve seat 15 is adapted to be opened and closed by a 
valve member 16 interconnected to a ?exible diaphragm 
17 so as to be movable therewith, the ?exible diaphragm 
cooperating with the housing means 14 to de?ne a cham 
ber 18 therewith that is ?uidly interconnected to a con 
duit means 19. A compression spring 20 is disposed in 
the chamber 18 and tends to urge the ?exible diaphragm 
downwardly so as to close the valve member 16 against 
the valve seat 15. 

In this manner, the valve member 16 remains in its 
closed position to prevent the fuel source from being in 
terconnected to the burner means 12. However, when a 
vacuum source is interconnected to the chamber 18 in 
a manner hereinafter described so as to evacuate the 
chamber 18, the resulting pressure differential across the 
diaphragm 17 causes the diaphragm 17 to move upwardly 
against the force of the spring 20 to open the valve seat 
15 and keep the valve seat 15 open as long as the cham 
ber 18 remains evacuated. 
A pneumatically operated valve means 21 of this in-_ 

vention forms part of the system 10 and comprises a 
housing means 22 carrying two ?exible diaphragms 23 
and 24 cooperating therewith to de?ne two chambers 25 
and 26. The chamber 25 is interconnected to a chamber 
27 by a valve seat 28 that is normally closed by a valve 
member 29 that is urged against the valve seat 28 by a 
compression spring 39. 
The chamber 27 is ?uidly interconnected to the conduit 

19 while the chamber 25 is ?uidly interconnected to a 
conduit 31 that leads to a bacuum source 32, the vacuum 
source 32 comprising an electrically operated vacuum 
pump adapted to be placed across a pair of power source 
leads L1 and L2 by a pair of electrical switches 33 and 
34. The switches 33 and 34 are in a lead 35 leading from 
the power source lead L1 to a terminal 36 of the pump 
32 while the power source lead L2 is interconnected to 
another terminal 37 of the pump 32 by a lead 38. 
The switch 33 can be a centrifugal switch on the 

blower motor and drum motor (not shown) of the 
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dryer apparatus so that when these motors are not run 
ning the electrical circuit to the vacuum pump 32 is 
broken. The switch 34 can be a switch on the timer of 
the apparatus to terminate the cycle of operation of the 
apparatus. Alternately, the switch 33 could be a high 
limit safety switch or the like. In any event, when the 
apparatus is turned on, the switches 34 and 37 will be 
automatically closed so the vacuum pump 32 will con 
tinuously operate during substantially the entire heating 
cycle of the apparatus. 
An electrical switch 39 is carried by the housing means 

22 and has an operating plunger ‘40 ‘which when in its 
in position as illustrated in FIG. 1 connects a pair of 
terminals 41 and 42 thereof together, the plunger 40 
when in its out position as illustrated in FIG. 2 elec 
trically disconnects the terminal 42 for a purpose herein 
after described. 
A lead 43 interconnects the lead 35 intermediate 

the pump 36 and switches 33 and 34 to the terminal 41 
of the switch 39. A lead 44 interconnects the terminal 
42 to one side 45 of an ignition coil 46 disposed ad 
jacent the burner means 12 to ignite the same in a 
manner hereinafter described. The other side 47 of the 
ignition coil 46 is interconnected by a lead 48 to the 
lead 38. _ 

A tube 49 of a ?ame sensor 50 is interconnected to 
the housing means 22 and carries a rod 51 having its 
lower end 52 fastened to the closed end 53 of the tube 
49 so as to move in unison therewith. The rod 51 passes 
through a bore 54 in the valve member 29 so as to 
form a restriction passage between the chamber 27 and 
the chamber 25 when the valve member 29‘ is in its 
closed position. The tube 49 cooperates with the hous 
ing means 22 to de?ne the chamber 27 therewith, the 
tube 49 having an or?ce 55 for interconnecting the 
atmosphere to the chamber 27 for a purpose hereinafter 
described. 
The housing means 22 also de?nes a restricted pas 

sage 56 between the vacuum source conduit 31 and the 
chamber 25. 
A tubular plunger 57 is carried by the ?exible dia 

phragm 23 and has an end 58 for abutting against the 
valve member 29, the rod 51 passing through a bore 
59 in the plunger 57 and diaphragm 23 and cooperating 
therewith to de?ne a restricted passage between the 
chamber 25 and the chamber 26. However, the plunger 
57 has a plurality of spaced abutments 60 on the upper 
end thereof surrounding the bore 59 adapted to be en~ 
gaged by a disc member 61 carried by the rod 51. 
The plunger 57 is loosely telescoped within a tubular 

extension 62 of the housing means 22 that ?uidly inter 
connects the valve seat 28 with the chamber 25. A com 
pression spring 63 is disposed in the chamber 25 about 
the tubular extension 62 and normally urges the ?exi 
ble diaphragm 23 upwardly against the stop disc 61 of » 
the rod 51. 

Another compression spring 64 is disposed in the 
chamber 26 about the rod 51 and normally urges the 
?exible diaphragm 24 upwardly to hold the plunger 
40 of the switch 39 in its in position whereby the ter 
minals 41 and 42 are electrically interconnected 
together. 
A conduit 65 interconnects the chamber 25 to tem 

perature control device 66 that is adapted to interconnect 
the conduit 65 to the atmosphere if the temperature of 
the dryer exceeds a high limit. Alternately or in addition, 
the device 66 could be a door operated device that will 
interconnect the conduit 65 to the atmosphere if the 
dryer door is opened and will close the conduit 65 from 
the atmosphere when the dryer door is closed. 

However, as illustrated, if the device 66v is a temper 
ature device the same can comprise a housing 67 having 
a valve seat 68 adapted to interconnect the conduit 65 
to the atmosphere. A valve member 69 is carried on the 
end of a rod 70 that is carried by a tube 71 so that when 
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the tube expands relative to the rod upon a sensing of 
an excess temperature, the valve member 69 is moved 
away from the valve seat 68. However, as long as the 
temperature being sensed is below the high limit, the 
tube 71 maintains the valve member 69 in its closed po 
sition against the valve seat 68. A passage 72 is formed 
through the diaphragm 23 to interconnect the chambers 
25 and 26. However, a one-way check valve 73 closes 
the passage 72 as long as the chambers 25 and 26 are at 
atmospheric condition or the chamber 25 has a lower 
pressure than chamber 26. 

Therefore, it can be seen that the system 10 and 
pneumatically operated valve means 21 of this invention 
can be formed of a relatively few parts adapted to be 
assembled together in a simple and economical manner 
to provide a unique control system that operates in a 
manner now to be described. 
When the apparatus is in the oh”. position of FIG. 1, 

the actuator 13 is in its deactuated condition as the 
atmosphere enters the ori?ce 55, chamber 27 and con 
duit 19 to maintain the chamber 18 at atmospheric con 
dition so that the valve member 16 is held in its closed 
position by the spring 20 whereby no fuel can ?ow to 
the burner means 12. However, when the dryer is turned 
on and the centrifugal switch 33 on the blower and 
drum and the timer switch 34 are closed so that the 
vacuum pump 32 is placed across the power source 
leads L1 and L2 and begins to operate to evacuate the 
chamber 25 through the restricted passageway 56. As 
the chamber 25 is evacuated, the resulting pressure dif 
ferential across the diaphragm 23 causes the diaphragm 
23 to move downwardly in opposition to the force of the 
spring 63 and engage and move downwardly the valve 
member 29 away from the valve seat 28 as illustrated 
in FIG. 2. In this manner, the chamber 25 is now inter 
connected to the chamber 27 whereby the vacuum pump 
32 is interconnected to the actuator 13 to actuate the 
same and open the valve seat 15 so that fuel can now 
issue from the burner means '12. 

Simultaneously, the closing of the switches 33 and 34 
places the ignition coil 46 across the power source leads 
L1 and L2 as the plunger 40 of the switch 39‘ is in its in 
position as illustrated in FIG. 1 whereby the heated 
coil 46 ignites the fuel issuing from the burner means 
‘12. The ignited burner means 12 is now sensed by the 
sensor 50 whereby the heated tube 49 expands down 
wardly and carries the rod 51 therewith so that the 
stop disc 61 is also moved down to prevent the valve 
member 29 from closing and also to maintain the re 
stricted bore 59 closed from the chamber 25 as the end 

of the plunger 57 is seated against the valve member 

However, vacuum leaks between the restricted bores 54 
and 59 from the chamber 27 to the chamber 26 at a 
controlled rate so that after a predetermined time period, 
a su?icient leakage of vacuum occurs in the time delay 
chamber 26 so that the resultant pressure differential 
across the diaphragm 24 causes the diaphragm 24 to move 
downwardly in opposition to the force of the compres 
sion spring 64 in the manner illustrated in FIG. 2 so that 
the switch plunger 40 moves outwardly to electrically 
disconnect the terminals 41 and 42 from each other and 
thereby disconnect the ignition coil 46 from the power 
source leads L1 and L2. 
The control system thus remains in the condition illus 

trated in FIG. 2 to continuously operate the burner means 
12 until the timer opens the switch 34 and terminates the 
operation of the burner means 12 because with the loss 
of the vacuum pump 32, the system 10‘ bleeds down to 
atmospheric condition by means of the ori?ce 55 whereby 
the actuator 13 is deactuated and closes the valve mem 
ber 16 against the valve seat 15 so that fuel cannot flow 
to the burner means 12. 

However, if during start up of the system 10, the burner 
means 12 fails to ignite upon the opening of the valve 
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member 29, the tube 49 does not elongate and the vacuum 
leaking through restricted passages 54 and 59 will sub 
sequently cause an equalization of vacuum conditions in 
the chambers 25 and 26 whereby there is no longer a 
pressure differential across the diphragm 23 and the spring 
63 will move the diaphragm 23 upwardly carrying the 
plunger 57 therewith so as to close the valve member 
29 against the valve seat 28 and open the end 58 of the 
plunger 57 to the chamber 25. The closing of the valve 
member 29 deactuates the actuator 13 so as to close the 
valve seat 15. 

However, since a vacuum now exists in the chamber 
26, switch 39 is opened and the igniter 46 is thus de 
energized. 
The system 10‘ must then be restarted by venting 25 the 

10 

vacuum therein by opening the dryer door whereby the V 
conduit 65 is opened to the atmosphere and the chamber 
25 can return to atmospheric condition. With chamber 
25 at atmospheric condition and the chamber 26 at sub 
atmospheric condition, the check valve 73 opens and 
allows the chamber 25 to rapidly equalize the pressure in 
chamber 26 therewith so that the diaphragm 24 moves 
upwardly to close switch 39 to energize the igniter 46 for a 
subsequent try at ignition of the burner means 12. 

If it is desired to maintain the igniter 46 in an off con 
dition until the dryer door is again closed, this may be 
done by a series connected normally opened electrical 
switch which is operated to the on condition by the clos 
ing of the dryer door, such switch being in the lead 35. 

Therefore, it can be seen that the system 10 and pneu 
matically operated valve means 21 of this invention op~ 
erate in a unique manner to assure that the burner means 
12 will be properly ignited within a predetermined time 
period after initial start up. 

Another pneumatically operated control system of this 
invention is generally indicated by the reference numeral 
10A in FIGS. 3-5 and parts thereof that are similar to 
the system 10‘ previously described are indicated by like 
reference numerals followed by the reference letter “A” 
whereby it can be seen that the pneumatically operated 
actuator 13A controls the flow of fuel from the fuel 
source conduit 11A to‘the burner means 12A in the man 
ner previously described for the actuator 13. 

Similarly, the system 10A includes the vacuum pump 
32A, leads 35A and 38A and switches 33A and 34A that 
functions in the manner previously described. The ignition 
coil 46A has its one side 47A interconnected by a lead 
48A to the lead 38A. However, the other side 45A of the 
coil 46A is interconnected by a lead 74 to a vacuum op 
erated switch 75 that electrically interconnects the lead 
74 to a lead 76 when the switch is at atmospheric con 
ditions, the lead 76, in turn, being interconnected to a 
terminal 77 of an electrical switch 78 interconnected to 
a housing means 79 of another pneumatically operated 
valve means 80 of this invention. 

Another terminal 81 of the switch 78 is interconnected 
by a lead 82 to the lead 35A, the terminals 77 and 81 com 
prising switch blades having contacts 83 and 84 on the 
free ends thereof adapted to contact each and complete a 
circuit through the switch 78 in a manner hereinafter 
described. 7 

The housing means 79 is divided into three stacked 
chambers 85, 86, and 87, the chambers 85 and 86 being 
separated by a ?xed wall 88 and the chambers 86 and 87 
being separated by a ?exible diaphragm 89 carrying a 
plunger 90 that passes in a sealing manner through a bore 
91 in the ?xed wall 88. A compression spring 92 is dis 
posed in the chamber 86 and tends to normally urge the 
diaphragm 89 to the up position illustrated in FIG. 3. 
A ?ame sensor 50A for the valve means 80 comprises 

a tube 49A carrying a rod 51A, the tube 49A cooperat 
ing with the housing means 79 to de?ne the chamber 85. 
The rod 51A has a stop disc 93 on the lower end thereof 
that is adapted to engage and‘ hold a switch plungerl94 
in its down position in FIG. 3 in opposition to force of a 
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compression spring 95 so as to place the contacts 83 and 
84 in electrical contact with each other when the sensor 
50A fails to sense a ?ame at the burner means 12A. How 
ever, when a ?ame exists at the burner means 12A, the 
tube 49A elongates and carries the rod 51A therewith so 
that the plunger 94 can move upwardly to open the con 
tacts 83 and 84 as illustrated in FIG. 4. 
A lever 96 is suspended in the chamber 85 of the valve 

means 80 by a tension spring 102 attached at point 97 to 
the lever 96, the lever having a slot 98 in the right end 99 
thereof that reecives the rod 51A and is engageable 
against the top of the stop disc 93. A compression spring 
100 is also disposed in the chamber 85 and bears against 
the underside of the left hand end 101 of the lever 96 to 
tend to pivot the lever in a clockwise direction as will be 
apparent hereinafter. 
The conduit 19A interconnects the chamber 85 with the 

actuator 13A and has an extension 103 to interconnect 
the conduit 19A with the atmosphere when a vacuum 
dump valve member 104 is moved away from the ex 
tension 103. A conduit means 105 leads from the inlet 
side of the vacuum pump 32A to the chamber 86 and to 
an extension 106 that will interconnect the conduit 105 to 
the atmosphere when a dump valve 107 is moved away 
from the extension 106. The conduit means 105 also leads 
to a restricted passage 108 in the housing means 79 that 
leads to the chamber 85. The conduit means 105 has a 
restriction 109 therein with the restriction 109 intercon 
necting the conduit 105 to the time delay chamber 87. 
Another passage 110 is formed in the housing means 

79 so as to interconnect the atmosphere to the chamber 
'85, the passages 108 and 110 respectively having valve 
seats 111 and 112 adapted to be opened and closed by 
ball valve members 113 and 114 that are respectively 
urged against the lever 96 on opposite sides of the tension 
spring point 97 by compression springs 115 and 116. The 
force of the springs 100‘, 102, 115 and 116- and the loca 
tion of their respective action on the lever 96 is so ar 
ranged that the lever 96 is pivoted to and maintained 
in the position illustrated in FIG. 3 by the spring 100 
when the‘?ame sensor 50A is in the ‘condition illustrated 
in FIG. 3 as the sensor 50A does not sense a ?ame at the 
burner means 12A. Thus, the lever 96 permits the spring 
116 to open the ball member 114 away from the valve 
seat 112 to interconnect the atmosphere with the cham 
ber 85 whereas the lever 96 holds the ball member 113 
against the valve seat 111 to disconnect the chamber 85 
from the vacuum source conduit 105, the stop disc 93 
being in the position of FIG. 3 to permit the lever 96 to 
open the passage 110 and close the passage 108 when the 
sensor 50A senses that no ?ame exists at the burner means 
12A. 
However, when the diaphragm 89 is moved down 

wardly as in FIG. 4, the plunger 90 pivots the lever 96 
in a counterclockwise direction to cause the ball member 
114 to close the passage 110 and the ball member 113 to 
open the passage 108, the end 99 of the lever 96 moving 
upwardly relative to the rod 51A because of the slot 98 
thereof. Subsequently, when the sensor 50A senses a ?ame 
at the burner means 12A, the tube 49A expands upwardly 
carrying the rod 51A therewith so that the stop disc 93 is 
in the position of FIG. 4' to hold the lever 96 in that posi 
tion even when the diaphragm 89 moves upwardly in the 
manner illustrated in FIG. 5 for a purpose hereinafter 
described. 

Thus, it can be seen that the system 10A and valve 
means 80 can be for-med from a relatively few parts that 
can be simply and economically assembled together to 
operate in a manner now to be described. 
When the switches 33A and 34A are closed in the man 

nenr previously described to initiate the operation of the 
system 10A, the vacuum pump 32A is started and the 
ignition coil 46A is energized because the pneumatically 
operated switch 75 is closed as the chamber 87 is at atmos 
pheric condition at the contacts 83 and 84 are held against 
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each other because the sensor 50A does not sense a ?ame 
at the burner means 12A. The now energized vacuum 
pump 32A creates a vacuum in chamber 86 and because 
the vacuum pump 32A is being interconnected to the 
chamber ‘87 at a controlled rate by the restriction 109, a 
resulting pressure differential is created across the dia 
phragm 89 to move the diaphragm >89‘ and plunger 90 
downwardly from the position of FIG. 3 to the position 
of FIG. 4 in opposition to the force of the compression 
springs 92 and 100 to pivot the lever 96 in a counterclock 
wise direction to close the passage 110‘ and open the pas 
sage 10'8 whereby the vacuum source 32A is now inter 
connected to chamber 85 and, thus, through conduit 19A 
to the actuator 13A. Thus, the actuated actuator 13A in 
terconnects the fuel source 11A to the burner means 12A 
so that the issuing fuel from the burner means 12A is 
ignited by the energized coil 46A. The ?ames now exist 
ing at the burner means 12A are sensed by the sensor 
50A to cause the tube 49A to elongate and move the rod 
51A and stop 93 thereof to the position of FIG. 4 where 
by the igniter 46A is deenergized. 
The restriction 109 subsequently permits the vacuum 

pump 32A to create a vacuum in the time delay chamber 
87 that is equal to the vacuum in the chamber 86 whereby 
the resulting decrease is pressure differential across the 
diaphragm 89 permits the spring 92 to move the dia 
phragm 89 upwardly as illustrated in FIG. 5. However, 
the lever 96 remains in the position of FIG. 4 because of 
the elongated sensor 50A whereby the actuator 13A re 
mains connected to the vacuum source 32A to maintain 
a continuous flow of fuel to the burner means 12A until 
the cycle of operation is terminated by the timer operated 
switch 34A deenergizing the vacuum pump 32A and the 
system 10A bleeds down to atmospheric condition by 
means of a controlled bleed ori?ce 117 in the tube 49A 
that leads to the atmosphere whereby the actuator 13A is 
deactuated to disconnect the fuel source 11A from the 
burner means 12A. 

If, however, during initial start up of the system 10A, 
the burner means 12A is not ignited for any reason, the 
subsequent equalizing of vacuum conditions in the cham 
bers '86 and 87 causes the diaphragm 89 and plunger 90 
to move upwardly as in FIG. 5 and the lever 96' will pivot 
therewith in clockwise direction by the force of the com 
pression spring 100 to open the vent passage 110 and close 
the vacuum source passage 108 because the tube 49A has 
not expanded whereby the actuator 13A will be deactuated 
to terminate the ?ow of fuel to the burner means 12A. 
At this time, the system 10A must be recycled to cause 

a new attempt at ignition of the burner means 12A by 
causing a temporary dumping of the vacuum in the cham 
ber 86. This may be done by operating the dump valve 
member 107 or by cutting off the pump 32A or by a com 
bination of both. 

For example dump valves 104 and 107 and switch 33A 
could be operated to their opened positions by opening 
the dryer door whereby the vacuum in chamber 86 will 
be dumped and the valves 104 and 107 and switch 33A 
will again be closed upon the subsequent closing of the 
dryer door whereby the system 10A will again attempt an 
ignition of the burner means 12A in the manner previous 
ly described. 

If it is desired to turn off the igniter in the event of a 
failure to ignite the burner means 12A, this can be ac 
complished by interconnecting the vacuum switch 75 to 
the chamber 87 by a conduit 118. Thus, after failure to 
achieve ignition at the burner means 12A and the vacuum 
in the time delay chamber v87 equalizes with the vacuum 
in the chamber ‘86 to cause deactuation of the actuator 
13A, such vacuum in the chamber ‘87 causes the switch 
75 to open and thus deenergize the igniter 46A until the 
system is reset in the manner previously described to dump 
the vacuum in the chambers 86 and 87 whereby the switch 
75 returns to atmospheric condition and closes. 

Thus, it can be seen that the system 10A of this inven 
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tion is fail safe in the event of any ori?ce plugging or 
excessive leakage of valves, or damaged connecting tubing 
either by pinching or leaking. The only exception to this 
would be if the one tube or conduit 19A to the actuator 
13A were pinched absolutely dead tight after a vacuum 
had been pulled on the actuator 13A to actuate the same. 
However, a small leak ori?ce to‘the atmosphere in the 
housing of the actuator 13A would remedy this situation. 

Therefore, it can be seen that this invention not only 
provides unique systems for pneumatically controlling an 
apparatus, but also this invention provided unique pneu 
matically operated valve means for such a system or the 
like. 
What is claimed is: 
1. In a fuel control system having a pneumatically 

operated actuator for interconnecting a source of fuel to 
a burner means when a pneumatic source is intercon 
nected to said actuator, the improvement comprising a 
pneumatically operated valve means disposed between said 
actuator and said pneumatic source, said valve means be 
ing moved to an open position when said pneumatic 
source is interconnected thereto to actuate said actuator 
so that said fuel source is interconnected to said burner 
means to be ignited, said valve means having pneumati 
cally operated time delay means operatively intercon 
nected thereto which will close said valve means if said 
burner means is not ignited within a predetermined time 
period that is initiated when said pneumatic source is 
?rst interconnected to said pneumatically operated valve 
means and to said pneumatically operated time delay 
means. 

2. In a fuel control system as set forth in claim 1, said 
valve means having a ?ame sensor operatively inter 
connected thereto that prevents said time delay means 
from closing said valve means after the lapse of said pre 
determined time period if said ?ame sensor senses a ?ame 
at said burner means. 

3. In a fuel control system as set forth in claim 2, 
?ame sensor comprising a rod and tube arrangement. 

4. In a fuel control system as set forth in claim 3, 
rod carrying a valve member on the free end thereof. 

5. In a fuel control system as set forth in claim 3, 
rod carrying a lever pivoting means on the free 
thereof. 

6. In a fuel control system as set forth in claim 1, said 
valve means having a housing means provided with two 
chambers, one of said chambers causing said valve means 
to move to an open position thereof when said one cham 
ber is interconnected to said pneumatic source, the other 
chamber providing said time delay means which has its 
time period initially started when said other chamber is 
initially interconnected to said pneumatic source. 

7. In a fuel control system as set forth in claim 6, pas 
sage de?ning means interconnecting said pneumatic source 
to said chambers and to each other. 

8. In a fuel control system as set forth in claim 7, re 
striction means in said passage de?ning means intermedi~ 
ate said two chambers and de?ning part of said time delay 
means. 

9. In a fuel control system as set forth in claim 6, said 
housing means having ?exible diaphragm means separat 
ing said two chambers from each other. 

10. In a fuel control system as set forth in claim 9, a 
second ?exible diaphragm means carried by said housing 
means and cooperating with said ?rst-named diaphragm 
means to de?ne said other chamber therebetween. 

11. In a fuel control system as set forth in claim 10, 
an electrical switch carried by said housing means and 
being operated by said second diaphragm means, said elec 
trical switch controlling electrical ignition means for said 
burner means. 

12. In a fuel control system as set forth in claim 1, said 
valve means having an electrical switch interconnected 
thereto for operating an electrical ignition means for said 
burner means. 
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13. In a fuel control system as set forth in claim 12, 
said pneumatically operated time delay means being 
operatively interconnected to said switch for operating 
the same. 

14. In a fuel control system as set forth in claim 12, 
said valve means having a ?ame sensor operatively inter 
connected thereto that prevents said time delay means 
from closing said valve means after the lapse of said pre 
determined time period if said ?ame sensor senses a ?ame 
at said burner means, said ?ame sensor being operatively 
interconnected to said switch for operating the same. 

15. In a fuel control system as set forth in claim 1, said 
valve means comprising a housing means having valve 
seat interconnecting said pneumatic source to said actua~ 
tor, said housing means carrying a movable valve member 
for opening and closing said valve seat, said housing 
means carrying a ?exible diaphragm operatively inter~ 
connected to said valve member for controlling movement 
thereof and de?ning a chamber with said housing means, 
said pneumatic source being interconnected to said cham 
ber by passage de?ning means. 

16. A pneumatically operated valve means for inter 
connecting a pneumatic source to a pneumatically oper 
ated actuator for interconnecting a source of fuel to a 
burner means, said valve means being moved to an open 
position when said pneumatic source is interconnected 
thereto to actuate said actuator, said valve means having 
a housing means, said housing means having pneumati 
cally operated time delay means operatively intercon 
nected to said valve means to close said valve means if 
said burner means is not ignited within a predetermined 
time period that is initiated when said pneumatic source 
is ?rst interconnected to said pneumatically operated valve 
means and to said pneumatically operated time delay 
means. 

17. A pneumatically operated valve means as set forth 
in claim 16, said housing means carrying a ?ame sensor 
operatively interconnected to said valve means that is 
adapted to prevent said time delay means from closing 
said valve means after the lapse of said predetermined 
time period if said ?ame sensor senses a ?ame at said 
burner means. 

18. A pneumatically operated valve means as set forth 
in claim 17 wherein said ?ame sensor comprises a rod 
and tube arrangement. 

19. A pneumatically operated valve means as set forth 
in claim 18 wherein said rod carries a valve member on 
the free end thereof. 

20. A pneumatically operated valve means as set forth 
in claim 18 wherein said rod carries a lever pivoting means 
on the free end thereof. 

21. A pneumatically operated valve means as set forth 
in claim 16, said housing means having two chambers, 
one of said chambers causing said valve means to move 
to an open position thereof when said one chamber is 
interconnected to said pneumatic source, the other cham 
ber providing said time delay means which has its time 
period initially started when said other chamber is ini 
tially interconnected to said pneumatic source. 

22. A pneumatically operated valve means as set forth 
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10 
in claim 21 wherein said housing mean has passage de 
?ning means for interconnecting said pneumatic source to 
said chambers and to each other. 

23. A pneumatically operated valve means as set forth 
in claim 22 wherein restriction means is said passage 
means intermediate said two chambers and de?ning part 
of said time delay means. 

24. A pneumatically operated valve means as set forth 
in claim 22 wherein said housing means has a ?exible dia 
phragm means separating said two chambers from each 
other. 

25. A pneumatically operated valve means as set forth 
in claim 24 wherein said housing means has a second 
?exible diaphragm means cooperating with said ?rst-named 
diaphragm means to de?ne said other chamber therebe 
tween. 

26. A pneumatically operated valve means as set forth 
in claim 25 wherein an electrical switch is carried by said 
housing means and is operatively interconnected to said 
second diaphragm means to be operated thereby, said 
electrical switch being adapted to control electrical igni 
tion means for said burner means. 

27. A pneumatically operated valve means as set forth 
in claim 16 wherein an electrical switch is carried by said 
housing means and is adapted to control an electrical ig 
nition means for said burner means. 

28. A pneumatically operated valve means as set forth 
in claim 27 wherein said pneumatically operated time de 
lay means is operatively interconnected to said switch for 
operating the same. 

29. A pneumatically operated valve means as set forth 
in claim 28 wherein said housing means has a ?ame sen 
sor operatively interconnected thereto that prevents said 
time delay means for closing said valve means after the 
lapse of said predetermined time period if said ?ame 
sensor senses a ?ame at said burner means, said ?ame 
sensor being operatively interconnected to said switch for 
operating the same. 

30. A pneumatically operated valve means as set forth 
in claim 16 wherein said housing means has a valve seat 
for interconnecting said pneumatic source to said actua 
tor, said housing means having a movable valve member 
for opening and closing said valve seat, said housing 
means carrying a ?exible diaphragm operatively intercon~ 
nected to said valve member for controlling movement 
thereof and de?ning a chamber with said housing means, 
said housing means having passage de?ning means for 
interconnecting said pneumatic source to said chamber. 
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