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axially ained with the piston valve 2. The 
piston chamber on the pressure side of the piston 
communicates with the transfer chamber 2 
through a by-pass B having a pressure regulat 
ing valve 8 therein, the outlet end of the regul 
lating valve discharging into the piston chamber 
35. The pressure regulating valve is provided 
with a suitable adjustable metering pin ex 
tending to the outside of the casing, where it is 
provided with an adjusting wheel 8. The move 
ment of the piston 34 by the air building up in 
the piston chamber behind it through the pres 

O 

sure regulating valve is against the resistance w 
of a returning spring . 

In the form shown in Figures 3 and 4, the 
means for closing the cut-out valve 2 with a snap 
action comprises a lost motion connection be 
tween the piston 4 and the valve 2. As the 
valve 29 and the piston 4 are axially alined, this 
means is shown as a lost motion Connection ar 
ranged to be taken up when the piston has 
traveled a predetermined distance and hence 
pressure built up behind it to nearly the prede 
termined pressure, when the motion is taken up 
between the piston and the cut-out valve 29, it is 
further retarded and stopped momentarily due 
to the resistance offered to the closing of the valve 
2.9 by the air pressure against it. As here illus 
trated, the lost motion Connection between the 
piston 4 and the valve 2 is provided by a push 
rod 4 extending in advance of the piston 34 and 
normally spaced from the rear face of the cut-out 
piston valve 29 and located to come into engage 
ment thereWith, when the piston has traveled a 
predetermined distance and the pressure behind 
it built up. Now, as the motion of the piston is 
additionally momentarily retarded, the pressure 
continues to build up through the pressure regul 
lating valve to an extent. Whereby it overcomes 
the air pressure on the face of the valve 29 pre 
sented to the air in the passages 26, 27 and the 
pressure of the spring 40, and hence closes the 
valve 29 with a quick or snap action. The number 
of operations of the riveter or the time it requires 
for the pressure to build up to perform this func 
tion may be adjusted by regulating the metering 
pin 38. 
For the purpose of effecting a quick exhaust 

of the air from the piston chamber 5, when the 
operator releases the trigger 8, a pressure 
Operated check valve is provided by-passing the 
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4. 
to, the cut-out valve 69 so that the valve moves 
gradually toward its seat as the pressure behind 
the piston 34 builds up through thie pressure 
regulating valve. However, as the cut-out valve 

approaches its seat, it encounters a spring re 
sistance which momentarily stops its movement, 
so that the pressure builds up behind the piston 

to an extent that causes the valve 5 to sud 
denly overcome its spring resistance and close 
with a snap action. The spring resistance is here 
shown as a spring-pressed poppet or ball Be lo 
cated in a passage and pressed into operative 
position by a spring 62 located between the ball 
and a plug 6 closing the outer end of the passage. 
The inner end of the passage is contracted to 
prevent undue displacement of the ball from its 
seat 64. The ball, however, projects beyond its 
Seat into the path of the cut-out valve 59. When 
the cut-out valve 59 moves from the position 
shown in Figure 6 into a position, whereby it con 
tacts the ball 60, the pressure builds up behind 
the piston 4 to an extent whereby the pressure 
Overcomes the resistance of the ball 60, and also 
any resistance On the face of the piston valve 59, 
causing it to close against its seat with a snap 
action, and in so doing, displacing the ball or 
poppet into the position shown in Figure 7. 

In either form of the invention, the cut-out 
valve is closed with a snap action. The time for 
closing or the number of operations of the riveter 
may be varied by adjusting the metering pin 39. 
The subject matter of this invention is similar 

to that of my pending application, Serial Num 
ber 76,976, fled February 24, 1943. The dif 
ference, however, is the closing of the cut-out 
Valve with a Snap action. 
What I claim is: 
1. In a timer, the combination of a casing hav 

ing an inlet passage for a motive fluid, and an out 
40 let passage, theinlet passage having a self-return 
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pressure regulating valve, this being here shown 
as a valve head 2 normally closed on its seat 48 
in position to close an exhaust passage 44 from 
the piston chamber 34, the valve being held 
against its seat by a spring 45. The valve 42 ex 
tends transversely of the passage 36 and is formed 
with an annular groove or duct permitting the 
air to flow from the transfer passage 26 around 
the valve head 42. When, however, the operator 
releases the trigger, thus closing the intake valve 
f4 and opening the exahust valve head thereof, 
the piston 4 is returned to its starting position 
by its spring 40, thus forcing the air through the 
exhaust passage 44 with sufficient pressure to 
open the check valve 42, so that the air exhausts 
quickly back through the transfer chamber into 
the tage 2 and out through the exhaust port 6. 
In the forms shown in Figures 6 and 7, the snap 

action is effected by a controlled resistance in 
stead of by a lost motion between the piston 4 
and the cut-out valve 2. 

In Figures 6 and , the push rod S thrusts 
directly against, without lost motion, or is coupled 
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ing combined intake and exhaust control valve 
therein normally arranged with its intake closed 
and its exhaust open, a transfer passage between 
the valve and the outlet, a normally open cut-out 
valve operable to close the outlet, and pressure 
Operated means in the timer operated by the pres 
sure of the air in the transfer passage for con 
trolling the last valve including means for caus 
ing the cut-out to close with a snap action. 

2. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and 2xhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
between the valve and the outlet, a normally open 
cut-out valve operable to close the outlet, a pres 
sure-operated member, connecting means be 
tween it and the cut-out valve tending to close 
the cut-out valve, a pressure regulating valve to 
control the flow of motive fluid to the pressure 
operated member, the cut-out valve having a 
pressure face located so that the pressure of the 
air passing the open cut-out valve tends to hold 
it open, and means for holding the cut-out valve 
from closing movement and from movement with 
the piston until the pressure through the pres 
sure regulating valve has built up to a predeter 
mined amount. 

3. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
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between the valve and the outlet, a normally Open 
cut-out valve operable to close the outlet, a pres 
sure-operated member, means between it and the 
cut-out valve for transmitting the movement of 
said member to the cut-out valve, to close the 
cut-out valve, a pressure regulating valve to con 
trol the flow of motive fluid to the pressure-oper 
ated member, the cut-out valve having a pressure 
face located so that the pressure of the air passing 
the open cut-out valve tends to hold it open, and 
means for delaying the closing movement of the 
cut-out valve until the pressure through the pres 
sure regulating valve has built up to a predeter 
mined amount, the delaying means including a 
lost motion connection between the preSSure-op 
erated member and the control valve. 

4. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
between the valve and the Outlet, a normally 
open cut-out valve arranged in position to, when 
Operated, close the outlet and having a face pre 
sented to the pressure of fluid in the outlet, a pis 
ton chamber, a piston in the chamber, a by-paSS 
connecting the transfer passage and the piston 
chamber on the pressure side of the piston and 
having a preSSure regulating valve therein, means 
for yieldingly restraining the movement of the 
piston by the air pressure passing through the 
by-pass, and means for transmitting the motion 
of the piston to the cut-out valve causing the 
closing of the cut-out valve by the piston to be 
momentarily delayed and held from movement 
with the piston until the pressure in the piston 
chamber through the bypass has built up to a 
predetermined amount. 

5. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
Outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
between the valve and the Outlet, a normally 
open cut-out valve arranged in position to, when 
operated, close the outlet and having a face pre 
sented to the pressure of fluid in the outlet, a 
piston chamber, a piston in the chamber, means 
for transferring the movement of the piston to 
the Cut-Out valve including a lost motion connec 
tion permitting the piston to be moved by the 
air pressure relative to the cut-out valve before 
the lost motion is taken up, a by-pass connecting 
the transfer passage and the piston chamber on 
the pressure side of the piston and having a pres 
sure regulating valve therein, and means for 
yieldingly restraining the movement of the piston 
by the air pressure passing through the bypass. 

6. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust Open, a transfer passage 
between the valve and the outlet, a normally 
open cut-out valve arranged in position to, when 
operated, clese the outlet and having a face pre 
sented to the pressure of fluid in the outlet, a 
piston chamber, a piston in the chamber having 
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pass connecting the transfer passage and the 
piston chamber on the pressure side of the piston 
and having a pressure regulating valve therein, 
means for retarding the movement of the piston 
by the air pressure passing through the by-pass, 
the piston being connected to the cut-out valve to 
press against the same as the air pressure builds 
up behind the piston chamber and a snap re 
straining device for holding the cut-out valve 
for movement until a predetermined pressure is 
built up behind the piston. 

7. In a timer, the combination of a casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
between the valve and the outlet, a normally 
open cut-out valve arranged in position to, when 
operated, close the outlet and having a face pre 
sented to the pressure of fluid in the outlet, a 
piston chamber, a piston in the chamber having 
a rod Operable to close the Cut-Out valve, a by 
pass connecting the transfer passage and the 
piston chamber on the pressure side of the piston 
and having a pressure regulating valve therein, 
means for retarding the movement of the piston 
by the air pressure passing through the by-pass, 
the piston being connected to the cut-out valve 
to press against the same as the air pressure 
builds up behind the piston chamber, and a snap 
restraining device for holding the cut-out valve 
from movement until a predetermined pressure 
is built up behind the piston, said device being 
arranged to coact with the cut-out valve when 
the piston approaches the end of its throw. 

8. In a timer, the combination of a Casing hav 
ing an inlet passage for a motive fluid, and an 
outlet passage, the inlet passage having a self 
returning combined intake and exhaust control 
valve therein normally arranged with its intake 
closed and its exhaust open, a transfer passage 
between the valve and the outlet, a normally 
open cut-out valve operable to close the outlet, 
pressure-operated means in the timer operated 
by the pressure of the air in the transfer passage 
for controlling the last valve including means for 
causing the cut-out valve to close with a shap 
action, means operable on the pressure-operated 
means to return said means to starting position 
when the pressure therein is released, and an 
exhaust valve for the pressure-operated means 
opened by the pressure of the returning means 
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a rod operable to close the cut-out valve, a by- . 

when the control valve is returned to normal pO 
Sition. 
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