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Description

Background of the Invention

[0001] This invention relates generally to pneumati-
cally operated motors and more specifically to a pneu-
matic motor assembly having throttling and reversing
features.

[0002] The present invention is an improvement on
my prior air motor reversing throttle shown and de-
scribed in U.S. Patent No. 5,423,350, the disclosure of
which is incorporated herein by reference. My prior in-
vention conveniently provides for throttling and forward
and reverse operation of a pneumatic motor by simple
pivoting movement of a single lever (31). Throttling and
direction of movement can be actuated with one hand
and can also entirely stop the motor. Pivoting movement
of the lever in a first direction about an axis moves a
valve (22) in a valve guide bore (12) in a housing to bring
one of two valve passages (23 or 29) into registration
with one of the corresponding passages (18 and 30 or
19 and 32) formed in the housing to drive the air motor
in a counterclockwise or clockwise direction. In a middle
or stop position of the valve, neither valve passage over-
lies either of the corresponding passages so there is no
fluid communication through the valve to the motor. In
addition, the lever can be moved to vary the amount of
the passage (23 or 29) which overlaps the correspond-
ing passage (30 or 32) the motor can be throttled to run
at different speeds solely by manipulation of the lever.
[0003] The flow of air to the valve (22) is controlled by
a plunger (21) which is spring biased to seat against a
valve seat to block an air inlet passage from communi-
cating with the valve. In order to move the plunger off of
its seat to permit air to flow to the valve, a stem of the
plunger is received in a V-shaped notch on one side of
the plunger. As the valve slides transversely the notch
moves relative to the stem so that the end of the stem
is pushed rectilinearly (or "perpendicularly") to unseat
the plunger and permit air to flow to the valve. The V-
shape of the notch provides the same axial movement
of the plunger for movement of the valve in either direc-
tion. Although my prior air motor reversing throttle works
well and provides many conveniences for the operator,
improvements can be made. It has been found that the
interaction between the V-shaped notch and the plunger
stem is such that return of the valve to the stop position
is inhibited. Sometimes the force of the spring on the
plunger is insufficient to move the valve and plunger to
stop the motor when the lever is released. Moreover, the
axial movement of the plunger can sometimes be diffi-
cult to achieve, requiring substantial force to be applied
to the lever. The application of this force necessary to
move the plunger off its seat can make it difficult to con-
trol the throttle with the lever.
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Summary of the Invention

[0004] Among the several objects and features of the
present invention may be noted the provision of a pneu-
matic reversing motor assembly which can be actuated
to start and run in forward and reverse directions by ma-
nipulation of a single lever; the provision of such motor
assembly which can be throttled with the same lever;
the provision of such a motor assembly which can be
started and run in forward and reverse directions with
minimal application of manual force to the lever; the pro-
vision of such a motor assembly which consistently re-
turns to a stop position when manual force is released;
the provision of such a motor assembly which is easy to
use and economical to manufacture.

[0005] Generally, a reversible pneumatic motor as-
sembly comprises a housing and a reversible motor in
the housing. The housing includes an inlet connection
for connecting the motor assembly to a source of pres-
surized air, an inlet passage extending inwardly into the
housing from the inlet connection, a forward passage
adapted for communicating with the inlet passage for
delivering air to the motor for driving the motor in a for-
ward direction and a reverse passage adapted for com-
municating with the inlet passage for delivering air to the
motor for driving the motor in a reverse direction. A re-
versing valve assembly disposed in the housing be-
tween the inlet passage and the forward and reverse
passages is capable of selectively controlling fluid com-
munication between the inlet passage and the reversi-
ble motor by operation of an actuator mounted on the
housing to selectively drive the motor in the forward and
reverse directions. The reversing valve assembly com-
prises a tilt valve disposed in the inlet passage and re-
ceivable on a valve seat in the inlet passage to block the
inlet passage. A spring biases the valve against the
valve seat. A shuttle is located in the housing and con-
nected to the actuator for transverse sliding motion in
the housing. The shuttle and valve are mounted in the
housing for movement upon actuation of the actuator
between a first position in which the valve is tilted about
an axis off of the valve seat and the shuttle is disposed
to form a continuous air flow path from the inlet passage,
through the shuttle and into the forward passage for driv-
ing the motor in the forward direction, a second position
in which the valve is tilted about the axis off of the valve
seat and the shulttle is disposed to form a continuous air
flow path from the inlet passage, through the shuttle and
into the reverse passage for driving the motor in the re-
verse direction, and a third position in which the valve
seats on the valve seat to prevent flow of air from the
inlet passage to the motor.

[0006] Other objects and features of the present in-
vention will be in part apparent and in part pointed out
hereinafter.
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Brief Description of the Drawings

[0007]

FIG. 1 is a front view of a pneumatic tool of the
present invention;

FIG. 2 is a fragmentary, longitudinal sectional view
of the tool taken along line 2-2 of Fig. 1;

FIG. 3 is a fragmentary perspective view of the tool
with a valve assembly of the tool partially exploded
from a housing thereof;

FIG. 4A is aright side elevational view of a bushing
of the valve assembly;

FIG. 4B is a front elevational view of the bushing;
FIG. 4C is a rear elevational view of the bushing;
FIG. 5is an enlarged, fragmentary, longitudinal sec-
tion taken from Fig. 2 and showing the valve assem-
bly in a forward operating position;

FIG. 6 is the enlarge section of Fig. 5 but showing
the valve assembly in a reverse operating position;
FIG. 7 is a section taken in the plane including line
7-7 of Fig. 5; and

FIG. 8 is a section taken in the plane including line
8-8 of Fig. 5.

[0008] Corresponding reference characters indicate
corresponding parts throughout the several views of the

drawings.

Detailed Description of the Preferred Embodiment

[0009] Referring now to the drawings, and in particu-
lar to Figs. 1 and 2, a pneumatic tool constructed ac-
cording to the principles of the present invention is indi-
cated generally at 10. The tool includes a housing, gen-
erally indicated at 12, having an air inlet connection 14
at one end and an implement 16 located at an opposite
end for driving an object such as a bolt (not shown) in
rotation. The housing 12 is elongate and generally cy-
lindrical for gripping in one hand. A lever 15 is pivotally
mounted on the housing by connection to a mounting
stud 17 fixed in the housing 12 for starting, stopping,
throttling and reversing direction of the tool 10, as will
be described hereinafter. The particular tool shown is a
ratchet wrench described in my prior provisional appli-
cation Serial No. 60/109,429, filed November 23, 1998
and my co-pending PCT application filed November 23,
1999, the disclosure of which is incorporated herein by
reference. Although the pneumatic hand tool 10 is
shown, the present invention has broader application to
reversing pneumatic motor assemblies without regard
to whether the motor assembily is driving a hand tool or,
indeed, a tool of any kind. More broadly, the present in-
vention pertains to areversible pneumatic motor assem-
bly without regard to the specific application of the motor
assembly. However, for purposes of this description, the
invention will be described in the context of a preferred
embodiment of a hand tool 10.
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[0010] Referring to Fig. 2, the inlet connection 14 is
constructed for connecting the tool 10 to a source of
compressed air (not shown), which may be a conven-
tional air compressor and compressed air storage unit.
An inlet passage, generally indicated at 18, extends in-
wardly from the inlet connection into the housing 12 to
a transverse hole 20 in the housing which receives por-
tions of a reversing valve assembly (generally indicated
at 22). An axially inner portion 24 of the inlet passage
18 has a smaller diameter than an axially outer portion
26 of the inlet passage so that a shoulder is formed. A
ring located at the shoulder defines a valve seat 28 en-
gageable with a valve body 30 of a valve (generally in-
dicated at 32) to normally block fluid communication be-
tween the inner and outer portions 24, 26 of the inlet
passage 18 when the tool 10 is stopped. The valve 32
further includes a coil spring 34 engaging at one end the
housing 12 on the interior of the inlet passage 18 and
engaging the valve body 30 at the opposite end to bias
the valve body against the valve seat 28. A stem 36 ex-
tends from the valve body 30 through the inner portion
24 of the inlet passage and an oval center hole 38 in a
bushing 40, into an opening 42 in a shuttle 44 received
in the bushing for sliding within the bushing generally
transversely of the housing 12. In the illustrated embod-
iment, the valve 32, the bushing 40 and the shuttle 44
are parts of the reversing valve assembly 22.

[0011] The section line for Fig. 2 (shown in Fig. 1) has
ajog so that forward and reverse passages (designated
46 and 48, respectively) may be seen which would oth-
erwise be removed in a straight longitudinal section of
the tool 10. The forward and reverse passages 46, 48
extend from the transverse hole 20 in the housing 12 to
an air motor 50 of the tool 10. The inlet passage 18,
forward passage 46 and reverse passage 48 are formed
into the housing 12 in the illustrated embodiment. How-
ever, these passages could be separately constituted
(such as by pipes or tubes) from the housing without
departing from the scope of the present invention. The
air motor 50 includes a cylindrical, hollow casing 52 and
a rotary vane 54 located within the casing. The rotary
vane 54 has shafts (not shown) which extend through
respective ends of the casing and are mounted in bear-
ings 56 (one of which is shown in hidden lines) for rota-
tion of the rotary vane in the casing. The forward and
reverse passages 46, 48 extend through the casing to
delivery of pressurized air to the rotary vane. Delivery
of air through the forward passage 46 results in a for-
ward (e.g., clockwise) rotation of the implement 16 of
the tool 10, and delivery of air through the reverse pas-
sage 48 results in a reverse (e.g., counterclockwise) ro-
tation of the implement. Exhaust air from the motor 50
may exit the casing through vents (not shown) in the
casing and into an exhaust passage 60 formed in the
housing 12. These vents are conventional in construc-
tion and arrangement and will not be further described
herein. The exhaust passage 60 extends to an exhaust
exit 62 at the same end of the tool 10 where the inlet
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connection 14 is located. In addition, exhaust air can be
passed through whichever of the forward and reverse
passages 46, 48 which is not being used to deliver high
pressure air to the motor 50 through the valve assembly
22 to the exhaust passage 60, as will be described here-
inafter.

[0012] The bushing 40 of the valve assembly 22 is tu-
bular in shape is formed with a rectangular, recessed
flat 64 on an inlet side of the bushing (see Fig. 4A). Ax-
ially spaced first and second inlet ports (designated at
66 and 68, respectively) located in the recess flat 64 ex-
tend through the bushing 40 into its hollow interior and
also open into the inner portion 24 of the inlet passage
18 so that they are permanently in fluid communication
with the inlet passage. The center hole 38 in the bushing
40 which receives the stem 36 of the valve 32 is located
within the recessed flat 64 between the inlet ports. Rel-
atively large first and second windows (designated 70
and 72, respectively) are located generally in the front
side of the bushing 40 (see Fig. 4B). The forward pas-
sage 46 in the housing 12 opens into the first window
70 and the reverse passage 48 opens into the second
window 72 such that the forward passage is permanent-
ly in fluid communication with the first window and the
reverse passage is permanently in fluid communication
with the second window. The bushing 40 has a flat 74
on its back side (see Fig. 4C) causing the bushing 40 to
be spaced from the transverse hole 20 in the housing
12 to define a transversely extending exhaust feed pas-
sage 76 communicating with the exhaust passage 60.
A first exhaust port 78 and a second exhaust port 80 in
the bushing 40 place the interior of the bushing in per-
manent fluid communication with the exhaust feed pas-
sage 76. The shuttle 44 within the interior of the bushing
40 controls which of the inlet ports (66 or 68) and ex-
haust ports (78 or 80) are operable to pass air, as will
be described hereinafter.

[0013] The shuttle 44 is cylindrical in shape and is re-
ceived in the interior of the bushing 40. The shuttle 44
extends out of the bushing and transverse hole 20 in the
housing 12 where it is pivotally connected by a pin 82
to the lever 15 at a location spaced from the pivotal con-
nection of the lever to the housing (Fig. 2). The shuttle
44 extends through the exhaust passage 60, and the
exhaust passage is formed around the shuttle so that it
is not blocked by the shuttle. Pivoting the lever 15 in a
clockwise direction on the mounting pin 17 pulls the
shuttle 44 down (as the tool 10 is oriented in Fig. 5) to
a first position for forward operation of the tool 10, and
pivoting the leverin a counterclockwise direction pushes
the shuttle up to a second position (Fig. 6) for reverse
operation. The opening 42 which receives the stem 36
of the valve 32 is aligned with the center hole 38 of the
bushing 40 and the stem passes through the center hole
into the shuttle opening. The entry of the opening 42 is
formed in size close to that of the diameter of the stem
36 so that the stem is substantially sealed in the opening
and is moved transverse to the housing by transverse
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movement of the shuttle 44. Inwardly of the opening en-
try, the opening 42 has a counterbore 84 of larger diam-
eter than the entry. The counterbore 84 provides space
within the shuttle 44 for the distal end portion of the stem
36 to move within the shuttle (see Figs. 5 and 6). Move-
ment of the shuttle 44 to either the first position (Fig. 5)
or the second position (Fig. 6) causes the valve 32 to tilt
so that a portion of the valve body 30 moves out of en-
gagement with the valve seat 28 allowing pressurized
air to pass around the valve body into the inner portion
24 of the inlet passage 18 to the bushing 40 and shulttle.
Movement of the shuttle 44 toward the first position piv-
ots the valve 32 in a counterclockwise direction about
an axis transverse to the housing 12 and movement of
the shuttle toward the second position pivots the valve
in a clockwise direction about the axis. The shuttle 44
further includes a first circumferential channel 86 and
an axially spaced second circumferential channel 88
which allow passage of air through the shuttle within the
interior of the bushing 40, as will be described.

[0014] Having set forth the construction of the pneu-
matic tool 10 of the present invention, its operation will
be described. When not in use, the valve assembly 22
is in a third or neutral position, as shown in Fig. 2, in
which the tool 10 is stopped. In this position, the first and
second circumferential channels 86, 88 are out of align-
ment with the first and second inlet ports 66, 68 in the
bushing 40. Thus, the shuttle 44 blocks both the inlet
ports. In addition, the stem 36 of the valve 32 is located
generally parallel to the axis of the housing 12 and the
valve body 30 is fully seated against the valve seat 28
blocking passage of air from the outer portion 26 to the
inner portion 24 of the inlet passage 18. The coil spring
34 biases the valve assembly 22 to this position so that
whenever manual force on the lever 15 is released, the
valve assembly moves automatically to the neutral po-
sition. The distal end of the stem 36 is free of engage-
ment with the shuttle 44 so that the stem does not bind
on the shuttle, but is allowed to pivot within the shulttle.
[0015] Pivoting the lever 15 in a clockwise direction to
the first position, as shown in Fig. 5, tilts the valve body
30 off of the seat so that pressurized air passes into the
inner portion 24 of the inlet passage 18. In the first po-
sition, the first circumferential channel 86 of the shuttle
44 is in registration with the inlet port in the bushing 40.
The first channel 86 is always in registration with the first
window 70 in the bushing 40 so that in the first position
the air may pass into the bushing through the first inlet
port 66, around the shuttle 44 in the first channel, and
out of the bushing through the first window into the for-
ward passage 46, as illustrated in Fig. 7. Thus in the first
position, there is a continuous path from the first inlet
port 66 to the forward passage 46. Throttling may be
achieved by moving the lever 15 to vary the amount of
the first channel 86 overlying the firstinlet port 66. In this
way, the operator can control the speed of the motor 50
with the lever 15. The first channel 86 is out of registra-
tion with the first exhaust port 78 so that it is blocked by
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the shuttle 44. In the first position, the second channel
88 of the shuttle 44 is out of registration with the second
inlet port 68 and the port is blocked by the shuttle so that
pressurized air cannot pass through the shuttle to the
reverse passage 48. However, the second channel 88
is in registration with the second exhaust port 80 (shown
in hidden lines in Fig. 5) and the second window 72 in
the first position of the shuttle 44. Thus, exhaust air may
pass along a continuous path from the motor 50 through
the reverse passage 48, into the second window 72,
around the shuttle 44 in the second channel 88 and out
the second exhaust port 80 to the exhaust feed passage
76 (Fig. 8). The exhaust feed passage delivers the ex-
haust air laterally through the housing 12 to the exhaust
passage 60.

[0016] Pivoting the lever 15 in a counterclockwise di-
rection moves the shuttle 44 to the second position. The
tilt valve 32 is pivoted in a clockwise direction to bring
the valve body 30 off of the seat so that pressurized air
again passes into the inner portion 24 of the inlet pas-
sage 18. In the second position, shown in Fig. 6, the first
circumferential channel 86 in the shuttle 44 is out of reg-
istration with the first inlet port 66 so that the first inlet
port is blocked by the shuttle. However, the second cir-
cumferential channel 88 is in registration with the sec-
ond inlet port 68 and the second window 72 so that pres-
surized air flows through the second inlet port, around
the shuttle 44 in the second channel and out the second
window in to the reverse passage 48 for driving the mo-
tor 50 in a reverse direction. The second channel 88 is
out of registration with the second exhaust port 80 which
is blocked by the shuttle 44 from passing air from the
interior of the bushing 40 to the exhaust feed passage
76. The first channel 86 is aligned with the first exhaust
port 78 and the first window 70 so that exhaust air from
the motor 50 may flow through the first window, around
the shuttle 44 in the first channel and out of the valve
assembly 22 through the first exhaust port into the ex-
haust feed passage 76. In this way reverse operation of
the motor 50 is achieved.

[0017] In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results attained.

[0018] When introducing elements of the present in-
vention or the preferred embodiment(s) thereof, the ar-
ticles "a", "an", "the" and "said" are intended to mean
that there are one or more of the elements. The terms
"comprising", "including" and "having" are intended to
be inclusive and mean that there may be additional el-
ements other than the listed elements.

[0019] As various changes could be made in the
above constructions without departing from the scope
of the invention, it is intended that all matter contained
in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and notin a
limiting sense.
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Claims

1. A reversible pneumatic motor assembly compris-
ing:

a housing including an inlet connection for con-
necting the motor assembly to a source of pres-
surized air, and an inlet passage extending in-
wardly into the housing from the inlet connec-
tion;

a reversible motor in the housing, the housing
further including a forward passage adapted for
communicating with the inlet passage for deliv-
ering air to the motor for driving the motor in a
forward direction and a reverse passage adapt-
ed for communicating with the inlet passage for
delivering air to the motor for driving the motor
in a reverse direction;

a reversing valve assembly disposed in the
housing between the inlet passage and the for-
ward and reverse passages for selectively con-
trolling fluid communication between the inlet
passage and the reversible motor;

an actuator mounted on the housing for actuat-
ing the valve assembly to selectively drive the
motor in the forward and reverse directions;
the reversing valve assembly comprising a tilt
valve disposed in the inlet passage, the inlet
passage having a valve seat for receiving the
tilt valve to block the inlet passage, a spring for
biasing the tilt valve against the valve seat, a
shuttle located in the housing and connected to
the actuator for transverse sliding motion in the
housing;

the shuttle and tilt valve being mounted in the
housing for movement upon actuation of the ac-
tuator between a first position in which the tilt
valve is tilted about an axis off of the valve seat
and the shuttle is disposed to form a continuous
air flow path from the inlet passage, through the
shuttle and into the forward passage for driving
the motor in the forward direction, a second po-
sition in which the tilt valve is tilted about the
axis off of the valve seat and the shulttle is dis-
posed to form a continuous air flow path from
the inlet passage, through the shuttle and into
the reverse passage for driving the motor in the
reverse direction, and a third position in which
the tilt valve seats on the valve seat to prevent
flow of air from the inlet passage to the motor.

2. Areversible pneumatic motor assembly as set forth
in claim 1 wherein the shuttle and tilt valve are op-
eratively connected such that transverse sliding
motion of the shuttle between the first and second
positions tilts the tilt valve about the axis.

3. Areversible pneumatic motor assembly as set forth
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in claim 2 wherein the tilt valve includes a valve
stem extending from the tilt valve and received in
the shuttle.

A reversible pneumatic motor assembly as set forth
in claim 3 wherein the shuttle has an opening for
receiving a distal end portion of the tilt valve stem
therein, the tilt valve stem being in closely spaced
relation with the shuttle in the opening.

A reversible pneumatic motor assembly as set forth
in claim 4 wherein a distal, axially facing end of the
tilt valve stem is free of contact with the shuttle.

A reversible pneumatic motor assembly as set forth
in claim 4 or 5 wherein the opening is counterbored
to a diameter substantially greater than the diame-
ter of the stem such that the distal end portion of the
stem can move relative to the shuttle within the
shuttle.

A reversible pneumatic motor assembly as set forth
in claim 6 wherein the valve assembly further com-
prises a bushing in the housing receiving the shuttle
for movement between said first and second posi-
tions.

A reversible pneumatic motor assembly as set forth
in claim 7 wherein the shuttle is generally cylindrical
in shape and has first and second axially spaced
circumferential channels formed therein for passing
air through the shuttle, the bushing being tubular in
shape and having first and second axially spaced
inlet ports in fluid communication with the inlet pas-
sage, a first window therein in communication with
the forward passage and a second window therein
in communication with the reverse passage, in the
first position of the shuttle the first circumferential
channel of the shuttle being in fluid communication
with the first inlet port and the first window for pas-
sage of air from the inlet passage to the forward
passage, the shuttle blocking the second inlet port
in the first position, in the second position of the
shuttle the second circumferential channel being in
fluid communication with the second inlet port and
the second window for passage of air from the inlet
passage to the reverse passage.

A reversible pneumatic motor assembly as set forth
in any one of claims 1 to 8 wherein the housing fur-
ther comprises an exhaust passage therein for re-
ceiving exhaust air from the motor and delivering
the exhaust air to a location outside the housing,
and wherein bushing further includes first and sec-
ond exhaust ports in fluid communication with the
exhaust passage, in the first position of the shuttle
the second circumferential channel of the shuttle
being in fluid communication with the second win-
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10.

1.

dow and the second exhaust port to form a contin-
uous exhaust path from the reverse passage to the
exhaust passage, the shuttle blocking the first ex-
haust port in the first position, in the second position
of the shuttle the first circumferential channel of the
shuttle being in fluid communication with the first
window and the first exhaust port to form a contin-
uous exhaust path from the forward passage to the
exhaust passage, the shuttle blocking the second
exhaust port in the second position.

A reversible pneumatic motor assembly as set forth
in any one of claims | to 9 wherein the actuator com-
prises a lever mounted on the housing for pivoting
motion about an axis such that pivoting in a first di-
rection moves the shuttle to the first position for for-
ward operation of the motor, and pivoting the actu-
ator in a second direction opposite the first direction
moves the shuttle to the second position for reverse
operation of the motor.

A reversible pneumatic motor assembly as set forth
in any one of claims 1 to 10 further comprising an
implement mounted on the housing at an end gen-
erally opposite an end where the inlet connection is
located for use in imparting a rotary motion to an
object.

Patentanspriiche

1.

Eine umsteuerbare pneumatische Motoranord-
nung, welche aufweist:

ein Gehause mit einem Einlassanschluss zum
Verbinden der Motoranordnung mit einer Quel-
le von Druckluft und einem Einlassdurchgang,
welcher sich einwarts in das Gehduse von der
Einlassverbindung erstreckt;

einen umsteuerbaren Motor in dem Gehause,
wobei das Gehause weiter einen Vorwarts-
durchlass aufweist, welcher fur die Verbindung
bzw. Kommunikation mit dem Einlassdurch-
gang zur Zufuhr von Luft zu dem Motor zum An-
treiben des Motors in einer Vorwartsrichtung
geeignet ist und einen Rickwartsdurchlass,
welcher fiir die Verbindung bzw. Kommunikati-
on mit dem Einlassdurchlass zur Zufuhr von
Luft zu dem Motor zum Antrieb des Motors in
einer umgekehrten Richtung geeignet ist;
einen Ventilaufbau fir die Umsteuerung, wel-
cher in dem Gehduse zwischen dem Ein-
lassdurchlass und den Vorwarts- und den
Rickwartsdurchldssen zur selektiven Steue-
rung der Fluidverbindung bzw. -kommunikation
zwischen dem Einlassdurchlass und dem um-
steuerbaren Motor dient;

einen Aktuator bzw. ein Betatigungsglied, wel-
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cher bzw. welches an dem Gehduse zur Beta-
tigung der Ventilanordnung zum selektiven An-
treiben des Motors in der Vorwartsrichtung und
der Rickwartsrichtung angebracht ist;

wobei der Ventilaufbau fir die Umsteuerung
ein Kippventil aufweist, welches in dem Ein-
lassdurchlass angeordnet ist, wobei der Ein-
lassdurchlass einen Ventilsitz zur Aufnahme des
Kippventils besitzt, um den Einlassdurchlass zu
sperren bzw. zu blockieren, eine Feder zum Vor-
spannen des Kippventils gegen den Ventilsitz auf-
weist, ein Pendel- bzw. Schieberteil, welches in
dem Gehause angeordnet ist und mit dem Aktuator
bzw. Betatigungsglied fur eine querverlaufende
Verschiebebewegung in dem Gehause verbunden
ist;

wobei das Pendel- bzw. Schiebeteil und das
Kippventil in dem Gehause angebracht sind zur Be-
wegung nach Betatigung des Aktuators bzw. Betéa-
tigungsglieds zwischen einer ersten Position, in
welcher das Kippventil um eine Achse weg von dem
Ventilsitz gekippt wird und das Pendel- bzw. Schie-
berteil so angeordnet bzw. ausgebildet ist, dass es
einen ununterbrochenen bzw. fortlaufenden Stro-
mungsweg fiir Luft von dem Einlassdurchlass durch
das Pendel- bzw. Schiebeteil und in den Vorwarts-
durchlass zum Antreiben des Motors in der Vor-
wartsrichtung, einer zweiten Position, in welcher
das Kippventil um eine Achse weg von dem Ventil-
sitz gekippt wird und das Pendel- bzw. Schiebeteil
so ausgebildet bzw. angeordnet ist, dass es einen
ununterbrochenen, fortlaufenden Strémungsweg
fur Luft von dem Einlassdurchlass durch das Pen-
del- bzw. Schiebeteil und in den Rickwartsdurch-
lass zum Antrieb des Motors in der umgekehrten
bzw. Rickwartsrichtung und einer dritten Position,
in welcher das Kippventil auf dem Ventilsitz aufsitzt,
um zu verhindern, dass Luft von dem Einlassdurch-
lass zu dem Motor strémt.

Eine umsteuerbare pneumatische Motoranordnung
gemanR Anspruch 1, wobei das Pendel- bzw. Schie-
berteil und das Kippventil betrieblich so verbunden
sind, dass eine querverlaufende Verschiebebewe-
gung des Pendels- bzw. Schieberteils zwischen der
ersten und der zweiten Position das Kippventil um
die Achse Kippt.

Eine umsteuerbare pneumatische Motoranordnung
gemal Anspruch 2, wobei das Kippventil einen
Ventilschaft aufweist, welcher sich von dem Kipp-
ventil erstreckt und in dem Pendel- bzw. Schieber-
teil aufgenommen ist.

Eine umsteuerbare pneumatische Motoranordnung
gemalf Anspruch 3, wobei das Pendel- bzw. Schie-
berteil eine Offnung zum Aufnehmen eines entfern-
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ten Endes des Schaftes des Kippventils aufweist,
wobei der Schaft des Kippventils in eng beabstan-
deter Beziehung mit dem Pendel- bzw. Schieberteil
in der Offnung ist.

Eine umsteuerbare pneumatische Motoranordnung
gemal Anspruch 4, wobei ein entferntes axial stirn-
flachenseitiges Ende des Schaftes des Kippventils
nicht mit dem Pendel- bzw. Schieberteil in Berilh-
rung ist.

Eine umsteuerbare pneumatische Motoranordnung
geméR Anspruch 4 oder 5, wobei die Offnung mit
einer Gegenbohrung bis zu einem Durchmesser
versehen ist, welcher wesentlich gréRer als der
Durchmesser des Schaftes ist, derart, dass der ent-
fernte Endbereich des Schaftes sich in bezug auf
das Pendel- bzw. Schieberteil mit dem Pendel- bzw.
Schieberteil bewegen kann.

Eine umsteuerbare pneumatische Motoranordnung
gemal Anspruch 6, wobei die Ventilanordnung wei-
terhin eine Buchse bzw. Hiilse in dem Gehause auf-
weist, welche das Pendel- bzw. Schieberteil fir die
Bewegung zwischen der ersten und der zweiten Po-
sition aufnimmt.

Eine umsteuerbare pneumatische Motoranordnung
gemal Anspruch 7, wobei das Pendel- bzw. Schie-
berteil allgemein von zylindrischer Form ist und er-
ste und zweite axial beabstandete umfangsmafige
darin ausgebildete Kanale aufweist, um Luft durch
das Pendel- bzw. Schieberteil strotmen zu lassen,
wobei die Buchse bzw. Hiilse eine rohrférmige Ge-
stalt hat und erste und zweite axial beabstandete
Einlasso6ffnungen aufweist, welche in Fluid- bzw.
Gasverbindung mit dem Einlassdurchlass stehen,
ein erstes Fenster darin, welches in Verbindung
bzw. Kommunikation mit dem Rickwartsdurchlass
steht und ein zweites Fenster darin, welches in Ver-
bindung bzw. Kommunikation mit einem Rlck-
wartsdurchlass steht, wobei in der ersten Position
des Pendel- bzw. Schieberteils der erste Umfangs-
kanal des Pendel- bzw. Schieberteils in Fluid- bzw.
Gasverbindung mit der ersten Einlasséffnung steht
und das erste Fenster fir den Durchlass von Luft
von dem Einlassdurchlass zu dem Vorwartsdurch-
lass in Verbindung steht, wobei das Pendel- bzw.
Schieberteil den zweiten Einlassdurchlass in der er-
sten Position sperrt bzw. blockiert, wobei in der
zweiten Position des Pendel- bzw. Schieberteils der
zweite Umfangskanal in Fluid- bzw. Gasverbindung
mit der zweiten Einlassoffnung und dem zweiten
Fenster fiir den Durchlass von Luft von dem Ein-
lassdurchlass zu dem Ruckwartsdurchlass steht.

Eine umsteuerbare pneumatische Motoranordnung
gemal irgend einem der Anspriiche 1 bis 8, wobei
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das Gehduse weiter einen Auslassdurchlass darin
zur Aufnahme von aus dem Motor ausstromender
Luft und zur Fihrung der ausstrémenden Luft zu ei-
nem Ort aufweist, welcher aulRerhalb des Gehau-
ses liegt und wobei die Buchse bzw. Hilse weiter
erste und zweite Auslassoffnungen in Fluid- bzw.
Gasverbindung mit dem Auslassdurchlass auf-
weist, wobei in der ersten Position des Pendel- bzw.
Schieberteils der zweite Umfangskanal des Pen-
del- bzw. Schieberteils in Fluid- bzw. Gasverbin-
dung mitdem zweiten Fenster und der zweiten Aus-
lassoffnung zur Bildung eines kontinuierlichen Aus-
lassweges von dem Rickwartsdurchlass zu dem
Auslassdurchlass ist, wobei das Pendel- bzw.
Schieberteil die erste Auslassoéffnung in der ersten
Position sperrt bzw. blockiert und wobei in der zwei-
ten Position des Pendel- bzw. Schieberteils der er-
ste Umfangskanal des Pendel- bzw. Schieberteils
in Fluid- bzw. Gasverbindung mit dem ersten Fen-
ster und der ersten Abluftéffnung zur Bildung eines
kontinuierlichen bzw. ununterbrochenen Abluftwe-
ges von dem Vorwartsdurchlass zu dem Abluft-
durchlass ist, wobei das Pendel- bzw. Schieberteil
die zweite Abluftéffnung in der zweiten Position
sperrt bzw. blockiert.

Eine umsteuerbare pneumatische Motoranordnung
gemal irgend einem der Anspriiche 1 bis 9, wobei
der Aktuator bzw. die Betatigungseinrichtung einen
Hebel aufweist, welcher auf dem Gehause montiert
ist, um eine Schwenkbewegung um eine Achse der-
art ausfilhren zu konnen, derart, dass das Schwen-
ken in einer ersten Richtung das Pendel- bzw.
Schieberteil in die erste Position zum Vorwartsbe-
trieb des Motors bewegt und das Schwenken des
Aktuators bzw. Betatigungsglieds in einer zweiten
Richtung entgegengesetzt zu der ersten Richtung
das Pendel- bzw. Schieberteil in die zweite Position
zum Ruckwartsbetrieb des Motors bewegt.

Eine umsteuerbare pneumatische Motoranordnung
gemal irgendeinem der Anspriiche 1 bis 10, wobei
diese weiter ein Werkzeug bzw. Gerat aufweist,
welches an dem Gehduse an einem Ende im we-
sentlichen entgegengesetzt zu dem Ende montiert
ist, wo die Einlassverbindung angeordnet ist, fir die
Verwendung zum Erteilen einer Drehbewegung auf
ein Objekt bzw. einen Gegenstand.

Revendications

1.

Ensemble  moteur réversible

comprenant :

pneumatique

un boitier comportant un raccord d'entrée, des-
tiné a raccorder I'ensemble moteur a une sour-
ce d'air comprimé, et un passage d'entrée
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s'étendant vers l'intérieur dans le boitier depuis
le raccord d'entrée ;

un moteur réversible placé dans le boitier, le
boitier comprenant en outre un passage de
marche avant adapté pour communiquer avec
le passage d'entrée afin de fournir de Il'air au
moteur pour I'entrainer dans un sens de mar-
che avant et un passage de marche inversée
adapté pour communiquer avec le passage
d'entrée afin de fournir de I'air au moteur pour
I'entrainer dans un sens de marche inversée ;
un ensemble de distribution d'inversion dispo-
sé dans le boitier entre le passage d'entrée et
les passages de marche avant et de marche
inversée afin de commander de maniére sélec-
tive la communication du fluide entre le passa-
ge d'entrée et le moteur réversible ;

un actionneur monté sur le boitier pour action-
ner I'ensemble de distribution afin d'entrainer
le moteur, de maniére sélective, dans les sens
de marche avant et de marche inversée ;
I'ensemble de distribution d'inversion compre-
nant un clapet basculant disposé dans le pas-
sage d'entrée, ce dernier comprenant un siége
de clapet destiné a recevoir la clapet basculant
de facon a bloquer le passage d'entrée, un res-
sort destiné a actionner le clapet basculant con-
tre le siege de vanne, un clapet-navette situé
dans le boftier et

relié a l'actionneur pour effectuer un mouve-
ment de glissement transversal dans le boitier ;
le clapet-navette et le clapet basculant étant
montés dans le boitier de fagon a effectuer un
mouvement lors de |'actionnement de I'action-
neur entre une premiére position, dans laquelle
le clapet basculant est basculé autour d'un axe
hors du sieége de clapet et dans laquelle le cla-
pet-navette est placé de fagon a former une tra-
jectoire continue de circulation d'air partant du
passage d'entrée pour atteindre le passage de
marche avant en passant par le clapet-navette
afin d'entrainer le moteur dans le sens de mar-
che avant, une deuxieme position, dans laquel-
le le clapet basculant est basculé autour de
I'axe hors du siége de clapet et dans laquelle
le clapet-navette est placé de fagon a former
une trajectoire continue de circulation d'air par-
tant du passage d'entrée pour atteindre le pas-
sage de marche inversée en passant par le cla-
pet-navette afin d'entrainer le moteur dans le
sens de marche inversée, et une troisieme po-
sition, dans laquelle le clapet basculant repose
sur le siege de clapet pour empécher la circu-
lation de I'air depuis le passage d'entrée vers
le moteur.

2. Ensemble moteur pneumatique réversible selon la

revendication 1, dans lequel le clapet-navette et le
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clapet basculant sont reliés de maniére a fonction-
ner de facon que le mouvement de glissement
transversal du clapet-navette entre les premiére et
deuxiéme positions fasse basculer le clapet bascu-
lant autour de l'axe.

Ensemble moteur pneumatique réversible selon la
revendication 2, dans lequel le clapet basculant
comprend une tige de clapet s'étendant depuis le
clapet basculant et regue dans le clapet-navette.

Ensemble moteur pneumatique réversible selon la
revendication 3, dans lequel le clapet-navette com-
porte une ouverture destinée a recevoir une portion
d'extrémité distale de la tige du clapet basculant, la
tige du clapet basculant étant proche du clapet-na-
vette dans l'ouverture.

Ensemble moteur pneumatique réversible selon la
revendication 4, dans lequel une extrémité distale
tournée dans le sens axial de la tige du clapet bas-
culant n'est pas en contact avec le clapet-navette.

Ensemble moteur pneumatique réversible selon la
revendication 4 ou 5, dans lequel I'ouverture est
fraisée a un diamétre sensiblement supérieur au
diametre de la tige de fagon que la portion d'extré-
mité distale de la tige puisse se déplacer par rapport
au clapet-navette dans le clapet-navette.

Ensemble moteur pneumatique réversible selon la
revendication 6, dans lequel I'ensemble de distribu-
tion comprend en outre une douille située dans le
boitier et recevant le clapet-navette pour qu'il se dé-
place entre lesdites premiere et deuxiéme posi-
tions.

Ensemble moteur pneumatique réversible selon la
revendication 7, dans lequel le clapet-navette a une
forme généralement cylindrique et possede des
premier et deuxiéme canaux périphériques espa-
cés dans le sens axial pour laisser passer l'air a tra-
vers le clapet-navette, la douille étant de forme tu-
bulaire et comportant des premier et deuxiéme ori-
fices d'entrée espacés dans le sens axial afin que
le fluide puisse atteindre le passage d'entrée, une
premiere fenétre communiquant avec le passage
de marche avant et une deuxieéme fenétre commu-
niguant avec le passage de marche arriére, dans la
premiére position du clapet-navette, le premier ca-
nal périphérique du clapet-navette étanten commu-
nication fluidique avec le premier orifice d'entrée et
la premiere fenétre afin que I'air passe du passage
d'entrée vers le passage de marche avant, le cla-
pet-navette bloquant le deuxiéme orifice d'entrée
dans la premiére position, dans la deuxieme posi-
tion du clapet-navette, le deuxiéme canal périphé-
riqgue étant en communication fluidique avec le
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10.

1.

deuxiéme orifice d'entrée et la deuxiéme fenétre
afin que I'air passe du passage d'entrée vers le pas-
sage de marche inversée.

Ensemble moteur pneumatique réversible selon
I'une quelconque des revendications 1 a 8, dans le-
quel le boitier comprend, en outre, un passage
d'échappement destiné a recevoir I'air d'échappe-
ment du moteur et a évacuer l'air d'échappement
vers un emplacement situé a l'extérieur du moteur
et dans lequel la douille comprend, en outre, des
premier et deuxieme orifices d'échappement en
communication fluidique avec le passage d'échap-
pement, dans la premiére position du clapet-navet-
te, le deuxiéme canal périphérique du clapet-navet-
te étant en communication fluidique avec la deuxié-
me fenétre et le deuxiéme orifice d'échappement
pour former une trajectoire continue d'échappe-
ment depuis le passage de marche inversée vers
le passage d'échappement, le clapet-navette blo-
quant le premier orifice d'échappement dans la pre-
miére position, dans la deuxiéme position du clapet-
navette, le premier canal périphérique du clapet-na-
vette étant en communication fluidique avec la pre-
miéere fenétre et le premier orifice d'échappement
pour former une trajectoire continue d'échappe-
ment depuis le passage de marche avant vers le
passage d'échappement, le clapet-navette blo-
quant le deuxiéme orifice d'échappement dans la
deuxiéme position.

Ensemble moteur pneumatique réversible selon
I'une quelconque des revendications 1 a 9, dans le-
quel I'actionneur comprend un levier monté sur le
boitier afin d'effectuer un mouvement de pivote-
ment autour d'un axe de sorte que le pivotement
dans un premier sens déplace le clapet-navette
vers la premiére position pour une marche avant du
moteur et que le pivotement de I'actionneur dans
un deuxiéme sens opposeé, opposée au premiers
sens, déplace le clapet-navette vers la deuxieme
position pour une marche inversée du moteur.

Ensemble moteur pneumatique réversible selon
I'une quelconque des revendications 1 a 10, com-
prenant en outre un accessoire monté sur le boftier
a une extrémité généralement opposée a une ex-
trémité sur laquelle se trouve le raccord d'entrée,
destiné a communiquer un mouvement de rotation
a un objet.






EP 1 137 865 B1

%4

/\ NS % 77

.
|

W
= _ \,H < ____
Z NN v A2
e Z\ T m/ y S oz
AN —=
o RN
A J. J \ Z A z/
52 \ 82/ 45 o/
8e |
& Z L7

1



EP 1 137 865 B1

12



EP 1 137 865 B1

« BT e [
GL — | L —H _ h 1) __
«— il I amiin)} I
08— || | _ &E | |
“T .,_} | e
ot — op—" 0% —

13



EP 1 137 865 B1

80\ ”H ' ﬂ { %3,—- 20 28 30 /8
7.2 f‘ A 25

14



N

\
7o 4%

/

2

FIGE

Jé

4

S

74



	bibliography
	description
	claims
	drawings

