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This invention relates to timers for timing the -

period of operation of & pneumatic machine, or
the number of operations performed by the ma-
chine upon one operation of an operating or con-
trol member or trigger, and more specifically for
timing the number of blows delivered during each
operation of the trigger by a riveting machine,
It has for its object a pneumatic timer having
a means which automatically closes cut-out valve

by a shap action in contradistinction to a grad- ]

. ual or follow-up action after a predetermined
‘time period or number of operations,

The invention consists in the, novel features
and in the combinations and constructions here-
inafter set forth and claimed.

In describing this invention, reference is had
to the accompanying drawings, in which ‘ike
characters designate corresponding parts in all
the views.

Figure 1 is a side elevation, partly in section, of
a riveter equipped with the timer.

Figure 2 is an enlarged end elevation of the
timer, or a sectional view taken on the plane of
line 2—2, Figure 1, parts being omitted, showing
the timer in end elevation.
~ Figures 3 and 4 are sectional views taken at a
right angle to each other on the planes of lines
3—3 and 4—4, respectively, Figure 2.

Figure 5 is an opposite end elevation from that
shown in Figure 2, or a sectional view on line
5—35, Figure 1.

Figures 6 and 7 are fragmentary sectional views
similar to Figure 3 of a riveter showing a mod-
ified form of the mechanism for causing the snap
action or snap closing of the cut-out valve, Figure
6 showing the snap catch in its normal position,
and Figure 7 the snap catch when pushed out by
the build up of pressure to its unlocked position.

This timer comprises, generally, a body or cas-
fng having & valve controlled inlet for air under
pressure, the valve being operated by the trigger
or operating member of the machine or riveter,
to which the timer is applied, a transfer passage
leading from the valve controlled inlet passage
to an outlet coupled to the air inlet passage of
the pneumsatic mechanism of the machine or
riveter to which the timer is applied, a normally
open cut-out valve for closing said outlet, the
cut-out valve being operated to closed position

by pressure from the transfer chamber through 50

a pressure regulating valve, whereby the pressure
operating to close the cut-out valve is gradually
built up to & predetermined. pressure and means
for causing the cut-out valve to close with a snap

action, when that predetermined pressure 15 55

reached,

{ designates the pneumatic machine to which
the timer is applied, this being shown as a riveter
having a pistol grip handle 2 and controlled by

g trigger 3, the riveter having a suitable pneu- 60

(Cl. 137—139)

. 2
matically operated tool or head or hammer 4
operated by pneumatic means within the barrel
or body 1. The air is supplied to the mechanism
of the riveter through & passage 5§, here shown as
extending through the pistol grip 2, the passage
5§ having an inlet end at 6 for coupling to a source
of alr. The outlet of the timer is coupled to this
inlet passage 2. The riveter itself forms no part
of this invention. ’

i1 designates the body of the timer, this being
formed with an inlet passage 12 for coupling
through a suitable conduit or hose 13 with a
source of supply of compressed air, this passage
12 extending lengthwise of the body 11 and hav-
ing a two-way or combined intake and exhaust
valve {4 therein, which is self-closing, as by &
spring 15. This valve is normally arranged with
its intake head closed and its exhaust head open,
to permit the air to exhaust back from the tool
or riveter through the exhaust passage 18 to the
outer air. The intake end of this passage 12 is
provided with a suitable filter 17 carried by a plug
i8 which is threaded or formed with the coupling
section for connecting a coupling-plece 19 at the
end of the air hcse to the inlet passage of the
timer. The valve is operated to open position
against its returning spring i5 by a suitable means,
as a lever 20, in the form of a yoke arranged
astride the body 1f and pivoted at 21 thereto,
this lever belng operated by the trigger 3 through
suitable means, as & push rod 22, extending
lengthwise of the pistol grip 2. The lever 20 is
provided with a suitable set screw 23 which coacts
with the head of a plunger 24 guided in a plug
threading into the adjacent end of the intake
passage 12, the stem thrustinig against the ex-
haust valve head of the vaive 14. A spring 25
acts on the plunger 24 to retract the lever 20 and
trigger 3 to normal position, when the trigger

40 3 is released. The valve controlled inlet passage

{2 communicates tk-ough a transfer passage 26
with the outlet 27 of the timer, this outlet being
coupled at 28 to the inlet end 6 of the passage
5 in the pistol grip 2. A
29 designates the cut-out valve of the timer,
this being shown as a sliding piston valve located
in & guide 30 and arranged to move crosswise of
the branch 31 of the transfer passage 28 toward
its seat at 32 at the entrance end of the outlet
passage 28 of the timer. The face of the piston
valve 29 is thus exposed to pressure within the
branch 3( and the outlet 28 and hence the pres-
_sure tends to return the valve to open or starting
position.  This valve 29 is pressure-operated to
closed position by pneumatic means operated by
air coming through a bypass from the transfer
passage 26 and through a pressure regulating
valve. The pneumatic means here illustrated in-
cludes a piston 34 working in a piston chamber
or cylinder bore 35, the piston and the bore being
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- axially alined Wwith the piston valve 29. The
piston chamber on the pressure side of the piston
communicates with the transfer chamber 28
through a by-pass 3¢ having a pressure regulat-
ing valve 37 therein, the outlet end of the regu-
lating valve discharging into the piston chamber
35. The pressure regulating valve is provided
with a suitable adjustable metering pin 38 ex-
tending to the outside of the casing, where it is
provided with an adjusting wheel 3. The move-
ment of the piston 34 by the air building up in
the piston chamber behind it through the pres-

10

* sure regulating valve is against the resistance g

of a returning spring 48. .

In the form shown in Figures 3 and 4, the
means for closing the cut-out valve 29 with & snap
action comprises a lost motion connection be-
tween the piston 34 and the valve 28. As the
valve 28 and the piston 34 are axially alined, this
means is shown as a lost motion connection ar-
ranged to be taken up when the piston 34 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
<8 by the air pressure against it. As here illus-
trated, the lost motion connection between the
piston 34 and the valve 29 is provided by & push
fod 44 extending in advance of the piston 34 and
normally spaced from the rear face of the cut-out
piston valve 28 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 regu-

- 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 35, when the
operator releases the trigger 3, a pressure-
operated check valve is provided by-passing the

15

: 4
to, the cut-out valve 89 so that the valve 89 moves

‘gradually toward its seat as the pressure behind

the piston 34 builds up through tle pressure
regulating valve. However, as the cut-out valve
88 approaches its seat, it encounters a spring re-
sistance which momentarily stops its movement,
80 that the pressure builds up behind the piston
34 to an extent that causes the valve B8 to sud-
denly overcome its spring resistance and close
with & snap action. The spring resistance is here
shown as a spring-pressed poppet or ball 60 lo-
cated in a passage 81 and pressed into operative
position by a spring 62 located between the ball
and a plug 63 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 §9. When

~ the cut-out valve 59 moves from the position

30

410

shown in Figure 6 into a position, whereby it con-
tacts the ball 60, the pressure builds up behind
the piston 34 to an extent whereby the pressure
overcomes the resistance of the ball 60, and also
any resistance on the face of the piston valve 58,
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 varfed by adjusting the metering pin 38.

The subject matter of this invention is similar
to that of my pending application, Serial Num-
ber.476,976, filed 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-

let passage, the inlet passage having g self-return-

- ing combined iIntake and exhaust control valve

50

pressure regulating valve, this being here shown

as a valve head 42 normally closed on its seat 43
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 8, thus closing the intake valve
{4 and opening the exahust valve head thereof,
the piston 34 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 passage {2 and out through the exhsust
port 16. :

In the forms shown in Figures 6 and 7, the snep
action is effected by a controlled resistance in-
stead of by a lost motion between. the piston 34
and the cut-out valve 29.

In Figures 8 and 7, the push rod §1 thrusts
directly against, without lost motion, or is coupled
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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 g timer, the combination of a casing hav-
ing an inlet passage for a motive fluid, and an
outlet passage, the inlet passage having g self-
returning combined intake and zrhaust 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 fluld to the pressure-
operated member, the cut-out valve having a
pressure face located so that the pressure of the
alr 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 & 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, 3 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 fiuid, 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
petween 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 Tost 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
yleldingly restraining the movement of the piston
by the air pressure passing through the by~-pass.

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 & 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, & 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
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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 behird 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 sfap
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.
BASIL J. YANCHENKO.
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