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[57] ABSTRACT 

A pneumatic timing means, which is particularly suita 
ble for use as a delay device or a pulse device at the 
output end of pneumatic control circuits, especially 
such pneumatic control circuits which are of the in 
tegrated ?uidistor type. The pneumatic timing means 
has very few movable parts, which makes it very relia 
ble, and its exhaust or drainingpath is very short and 
has very little flow resistance in the open condition, 
which makes the exhaustion or draining after each 
operation of the timing means very quick. The timing 
means includes ?rst and second diaphragms, 
preferably integrally formed, for selectively opening 
and closing the exhaust channel and the output chan 
nel, respectively. 

15 Claims, 2 Drawing Figures 
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PNEUMATIC TIMING MEANS 

The present invention relates to a timing means for 
delaying or pulsing a pneumatic signal, which consists 
of a pressure rise. ‘ 

Previously known delay devices and pulse devices for 
pneumatic signals have many components, and thus 
they are expensive to produce. Besides, the valves in 
known delay devices and pulse devices have such a 
construction that a relatively high signal pressure is 
required for a reliable and accurate function. 

, One object of the present invention is to provide a 
timing means which eliminates the de?ciencies men 
tioned above. 

Another object of the invention is to provide a simple 
and reliable timing means which can be used either as a 
delay device or as a pulse device. Such a timing means 
offers advantages‘ with regard to production economy 
and assembly in series (or mass) production of the tim 
ing device. 
Another important object of the invention is to pro 

vide a timing means offering a markedly shortened 
quick-exhaust time paired with a reliable function at 
low signal pressures. The novel timing means will thus 
be directly combinable with and connectable to 
?uidistor circuits and will work with an air consump 
tion normal for ?uidistor operation. 

SUMMARY OF THE INVENTION 

These objects are attained by providing according to 
the invention a pneumatic timing means, comprising an 
input channel, a throttling means and a ?rst cavity, 
which are so arranged that a pneumatic signal, which is 
the input signal of the timing device and which is sup 
plied through the input channel and the throttling 
means to the ?rst cavity, produces a delayed pressure 
rise in the ?rst cavity in a manner known per se, an out 
put channel and an exhaust valve disposed in a second 
cavity for rapid exhausting, each time the input signal 
ceases, of the ?rst cavity via a channel leading from the 
?rst cavity to the exhaust valve characterized in that 
the exhaust path of the ?rst cavity after the exhaust 
valve comprises a passage leading from the second 
cavity directly out to the surrounding atmosphere, that 
the exhaust valve is a diaphragm valve communicating 
at the one face thereof with the input channel and 
movable with the other face thereof to close or to open 
the exhaust path, and that another diaphragm is pro 
vided to selectively open and close the output channel 
responsive to the pressure rise. 

Further objects and advantages will appear from the 
following detailed description of embodiments of the 
invention taken in conjunction with the accompanying 
drawings, in which FIG. 1 shows an embodiment of the 
timing device as a delay device and FIG. 2 shows an 
embodiment of the timing device as a pulse device. 
The timing device comprises a housing or casing 2, in 

which both the ?rst cavity 3, the choke or throttling 
means 1, the exhaust valve 7 in the second cavity, the 
channel 4 which leads to the choke means 1, and the 
exhaust channels 5 and 6 which run from the ?rst to the 
second cavity and from the second cavity to the en 
vironment, respectively, are arranged. 

In the embodiments shown the housing 2 is closed by 
means of a lid or a plate 18, which contains the input 
channel 16 and the output channel 17. 
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2 
The choke means 1, which can be of a ?xed or an ad 

justable type, is situated in the wall of the housing 2 and 
has direct connection to the ?rst cavity 3. The choke 
means 1 and the cavity 3 constitute the time measuring 
means or the timer of the timing device in a manner 
known per se. 

The exhaust channel 5, which leads from the ?rst 
cavity 3, has its outlet in the second cavity in the valve 
seat of the exhaust valve 7, whereby the outlet of the 
channel preferably constitutes the valve seat of the ex 
haust valve in the manner which is shown on the 
drawings. 
The exhaustion of the ?rst cavity 3 goes faster than 

by previously known timing devices each time the input 
signal ceases, partly because the exhaust valve is a 
diaphragm valve, which can be constructed with little 
?ow resistance in the open condition, partly because 
the exhaust valve is situated in the wall of the housing 2 
close to the ?rst cavity 3, so that the exhaust channel 5 
between the ?rst and the second cavity is short, and 
partly because the exhaustion takes place directly to 
the environment via the exhaustion outlet 6 and not, as 
by conventional timing devices, back to the signal 
source. 

The input channel 16 of the timing device has two 
openings, of which the ?rst opening 12 leads to the 
channel 4 which runs to the choke means 1 and the 
second opening 11 leads to the second cavity on the 
control side of the diaphragm 9 of the exhaust valve 7 
for control of the exhaust valve, so that the exhaust 
valve 7 is kept closed is the input signal is present. The 
elasticity of the diaphragm 9 causes the exhaust valve 
to be in its open condition when no input signal is 
present. 

In the timing device of FIG. 1 the output channel 17 
has direct connection with the ?rst cavity via an open 
ing 14. 
By the embodiment of FIG. 1 the diaphragm 9 of the 

exhaust valve 7 is shaped in such a manner that it also 
serves as a tightening element 10 between the housing 
2 and the plate 18, whereby the tightening element 
closes a third opening 13 from the input channel and an 
exhaust outlet 15 from the output channel 17, which 
openings are used in the embodiment which Is shown in 
FIG. 2. 
The diaphragm 9 and the tightening or sealing part 

10 are, as an example, made of rubber or some kind of 
elastic and tightening material. 
The plate 18 suitably consists of a fluidistor circuit 

plate. 
The delay device according to FIG. 1 works in the 

following way. When a pneumatic signal in the form of 
a pressure rise is supplied to the input channel 16, the 
diaphragm 9 in the exhaust valve 7 is affected in such a 
way via the second opening 11 that the exhaust valve 
blocks the exhaust path. Via the ?rst opening 12 air 
then flows from the input channel through the channel 
4 and the choke means 1 into the ?rst cavity 3. Because 
of the choke means 1 the pressure rise in the cavity 3 is 
delayed in relation to the input signal fed to the input 
channel 16 in a manner known per se. The delayed 
pressure rise is the output signal of the delay device, 
and this output signal further goes through the opening 
14 and the channel 17. 
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The embodiment of FIG. 2 of the timing device, 
which as is mentioned above is a pulse device, is used to 
generate an output pulse having a predetermined pulse 
width from an input signal, which can be of a continu 
ous type or of a pulsed type. 
The pulse device is different from the delay device in 

that a signal interrupting or breaking valve 20 is ar 
ranged in the ?rst cavity 3, so that the connection 
between the ?rst cavity 3 and the opening 14 of the 
output channel 17 is closed and that the signal breaking 
valve 20 can open and close a signal connection from 
the input channel 16 to the output channel 17. The 
signal breaking valve 20 is a diaphragm valve, whose 
valve seat suitably is the plate 18. By absence of an 
input signal the diaphragm 23 of the signal breaker is 
pressed against the valve seat by a resilient means 19, 
which suitably is a helical spring which is placed at the 
control side of the diaphragm, ie the side which does 
not face the valve seat, as is shown in FIG. 2, whereby a 
tightening exists around the opening 14 of the output 
channel 17 and the signal connection between the 
input channel and the output channel is broken. 

In the embodiment shown in FIG. 2 the diaphragm 
23 of the signal breaking valve and the diaphragm 9 of 
the exhaust valve are combined in one piece, which 
furthermore includes the sealing part 10' between the 
housing 2 and the plate 18. Thus the change of the tim 
ing device from a delay device into a pulse device can 
be done by exchanging the sealing part 10 of the delay 
device with the sealing part 10' of the pulse device. 
The signal breaker diaphragm 23 of FIG. 2 on its seat 

side is provided with a tighteningring 24 and on its con 
trol side with a projection 22 or another reinforcement 
which opposes deformation because of the spring 19 
coupled to the portion of the diaphragm which com 
prises the sealing ring 22. The projection 22 has a pro 
jecting part 21 which serves as a guide for the spring 
19. 
The sealing part 10’ has a hole which gives connec- _ 
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tion between the exhaust opening 15 of the output _ 
channel to a bleed or leakage throttling means 8, which 
is arranged in the wall of the timing device. 
The pulse device according to FIG. 2 works in the 

following manner. When an input signal is fed via the 
input channel 16, the exhaust valve 7 is closed in the 
same manner as in the delay device. At the same time 
the signal breaker valve 20 is opened by the signal pres 
sure which is applied to the seat side of the diaphragm 
23 via the third opening 13 of the input channel 16, 
whereby a signal connection is established between the 
input channel 16 and the output channel 17 via the 
opening 13, the signal breaker valve 20 and the open 
ing 14. Because air ?ows from the input channel 16, 
through the opening 12, the channel 4 and the choke 
means 1 into the ?rst cavity 3 a successive equalizing of 
the pressure difference between the input signal pres 
sure and the pressure within the cavity 3 takes place. 
After a certain time, which may be adjustable by means 
of the choke means 1, the pressure difference is so 
small that the resilient means 19 closes the signal 
breaker valve 20. In this way an output pulse without 
delay and with substantially the same pulse width as the 
delay time of the delay device is achieved. 
At the closing instant there occurs an almost step 

wise rise of the force onto the seat side of the 
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diaphragm because the area which is affected by the 
input signal pressure decreases with the area which is 
surrounded by the sealing ring 24 at the signal side of 
the diaphragm. Therefore it is expedient that the area 
which is surrounded by he sealing ring 24 forms a sub 
stantial part of the area of the diaphragm. A ring with a 
large diameter also has the advantage that is the 
resilient means 19 causes a moment which acts to twist 

the diaphragm obliquely in relation to the valve seat or 
the plate 18, the diaphragm is twisted back into its right 
position during the closing. 
The output channel 17 is exhausted after the closing 

of the signal breaker valve 20 via the bleed throttling 
means 8, and the ?rst cavity 3 is exhausted by means of 
the exhaust valve 7 in the same manner as in the delay 
device, when the input signal ceases. 
By virtue of the construction of the timing device ac 

cording to FIGS. 1 and 2, the housing 2 of the timing 
device can be very simply exchanged with another 
component which _ gives direct signal connection 
between the input channel 16 and the output channel 
17. 
What we claim is: 
1. A pneumatic timing means comprising: ~ 
an input channel; 
a throttling means; 
a ?rst cavity; 
passage means interconnecting said input channel,‘ 

said throttling means and said first cavity in series; 
an output channel connected to said ?rst cavity; 
a second cavity; 
an exhaust channel connected to said ?rst and 
second cavities; ' 

an exhaust passage downstream of said exhaust chan- - 

nel; 
an‘ exhaust valve disposed in said second cavity for 

controlling the communication between said ex 
haust channel and said exhaust passage, said ex 
haust valve including a ?rst diaphragm forming a 
partition in said second cavity, said exhaust chan 
nel ‘and exhaust passage opening on the same side 
of said diaphragm, and said exhaust valve further 
including means communicating the other side of 
said diaphragm with said input channel, said 
diaphragm selectively opening and closing said ex 
haust channel; 
signal interrupting valve in said ?rst cavity, said 
signal interrupting valve including a second 
diaphragm forming a partition in said ?rst cavity 
between said throttling means and said output 
channel, and spring means in said ?rst cavity for 
biasing at least a portion of said second diaphragm 
to a position closing said output channel, the part 
of said ?rst cavity adjacent said biased second 
diaphragm portion and on the output channel side 
of said second diaphragm having communication 
with said input channel. 

2. A pneumatic timing means according to claim 1 
wherein said first diaphragm communicates at one face 
thereof with said input channel and is movable to open 
or close said exhaust channel with the other face 
thereof. 

3. A pneumatic timing means according to claim 1 
wherein said ?rst and second diaphragrns are integrally 
formed as a single diaphragm member. 
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4. A pneumatic timing means according to claim 3 
wherein said input and output channels are formed in a 
plate; said throttling means, ?rst cavity, second cavity, 
passage means and exhaust channel are formed in a 
housing; and said integrally formed ?rst and second 
diaphragm members further include means interposed 
between said housing and said plate for sealingly con 
necting said housing and plate. 

5. A pneumatic timing means according to claim 1 
wherein the part of said ?rst cavity around said biased 
second diaphragm portion and on the output channel 
side of said second diaphragm is in communication 
with said input channel. 

6. A pneumatic timing means according to claim 1 
wherein said spring means is a spring interposed 
between said second diaphragm and a wall portion in 
said ?rst cavity, and a sealing ring is provided on said 
second diaphragm on the side thereof opposite to said 
spring. 

7. A pneumatic timing means according to claim 6 
wherein said second diaphragm includes a projection 
which is engaged with said spring, said spring being in 
terposed between said projection and said wall portion 
in said ?rst cavity. - 

8. A pneumatic timing means comprising: 
a plate; 
an input and an output channel in said plate; 
a housing; 
a throttling means in said housing; 
a first cavity in said housing open to one end portion 

thereof; 
passage means in said housing connecting said throt 

tling means with said ?rst cavity and' with said 
input channel; 

a second cavity in said housing open at said one end 
portion thereof; 

an exhaust channel leading from said ?rst cavity to 
said second cavity; 

an exhaust passage in said housing downstream of 
said exhaust channel and leading from said second 
cavity directly out to the surrounding atmosphere; 

a diaphragm member sealingly connected between 
said one end portion of said housing and said plate 
withv a ?rst portion of said diaphragm member 
disposed as a partition across said second cavity, 
said diaphragm member having a ?rst opening 
therein for connecting said output channel with 
said throttling means, and a second opening 
therein in the path of said passage means between 
said input channel and said throttling means; and 

a connection between said input channel and said 
partition for moving said partition to close or to 
open said exhaust channel. 

9. A pneumatic timing means according to claim 8 in 
which said exhaust channel has a mouth opening in said 
second cavity which provides a valve seat for said ?rst 
portion of said diaphragm member. 

10. A pneumatic timing means comprising: 
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a plate; 
an input and an output channel in said plate; a hous 

ing; 
a throttling means in said housing; 
a ?rst cavity in said housing open to one end portion 

thereof; _ _ _ _ , 

passage means in said housing connecting said throt 
tling means with said ?rst cavity and with said 
input channel; 

a second cavity in said housing open at said one end 
portion thereof; 

an exhaust channel leading from said ?rst cavity to 
said second cavity; 

an exhaust passage in said housing downstream of 
said exhaust channel and leading from said second 
cavity directly out to the surrounding atmosphere; 

a diaphragm member sealingly connected between 
said one end portion of said housing and said plate 
with a ?rst portion of said diaphragm member 
disposed as a partition across said second cavity, 
said diaphragm member having an opening therein 
in the path of said passage means between said 
input channel and said throttling means; 

a connection between said input channel and said 
partition for moving said partition to close or to 
open said exhaust channel; and 
signal interrupting valve in said ?rst cavity, said 
signal interrupting valve including a second 
diaphragm forming a partition in said ?rst cavity 
between said throttling means and said output 
channel, and spring means in said ?rst cavity for 
biasing at least a portion of said second diaphragm 
to a position closing said output channel, the part 
of said ?rst cavity adjacent said biased second, 
diaphragm portion and on the output channel side 
of said second diaphragm having communication 
with said input channel. 

11. A pneumatic timing means according to claim 10 
wherein both said second diaphragm of said exhaust 
valve and said ?rst portion of said diaphragm member 
are integral parts of said diaphragm member. 

12. A pneumatic timing means according to claim 10 
further comprising a bleed throttling means between 
said output channel and the surrounding atmosphere. 

13. A pneumatic timing means according to claim 10 
in which said spring means is a spring interposed 
between said second diaphragm and a wall portion in 
said ?rst cavity, and a sealing ring is provided on the 
face of said second diaphragm opposite to said spring. 

14. A pneumatic timing means according to claim 13 
wherein said second diaphragm includes a projection 
which is engaged with said spring, said spring being in 
terposed between said projection and said wall portion 
in said ?rst cavity. 

15. A pneumatic timing means according to claim 13 
in which said plate around the inlet of said output chan 
nel provides a valve seat for said sealing ring. 

* * * * * 


