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8:Claims.
B . Il

"'The'invention pertains toa pressure fuid oper-
‘ated ‘toolof ‘the ‘type in which a rotary spindle
is reciprocated toward and ‘from ‘the ‘work to
‘perform drilling, ‘tapping -or -dllied ‘machining
operations, and ‘has ‘more ‘specid]l ‘reference ‘to
‘small eompact todls-of the type:adapted for de-
‘tachable connection with a jig ‘plate or the like
‘associated ‘with the work, and also is capable ‘of
‘use in @n arrangemernt wherein a plurality -of
tools are:stationarily supported in closely spaced
relation for ‘the performance of drilling, tapping

or like ‘operations-on z:single workpiece.
“More specifically ‘steted, the invertion pertdins
to ‘a“tool :of ‘the ‘type ‘embodying ‘a power-driven

spindle,a ‘motor for driving the same and means *

for feeding ‘the ‘spindle ‘toward the ‘work and
retracting it ‘therefrom; :and ‘the primary obiject
is toprovide @ todl-of th1s c¢haracter in‘which the
driving ‘motor for ‘the ‘spindle ‘is -advantaseously
arranged with respect to a reciprocating-actuator
50 as ‘to reduce the:transverse dimensions of the
tool ‘and -at the same ‘time permit -of -easy -and
convenient control of both ‘the motor ‘and the
actuator by a simple valve device.

‘A “further object is to provide a tool ‘of ‘the .

character set forth ‘which 'is operated by air
under pressure both for ‘driving and reciprocat-
ing the tool spindle.

Another 'object is .to ‘provide o simple valve

means for "controlling both “the mdtor 'and the 3

feed ‘mechanism.

The ‘objects of "the :invention thus ‘generally
stdted, together with other objeéts and ancillary
advantages, are attained by the construction and

arrangement set:forth by way of sillustration in =

the ‘accompanying :drawings, ‘wherein:

Pigure 1 is‘a fragmentary ‘elevational view of
the ‘tool ‘with parts broken away amd shown “in
section.

=3
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Fig. 2 is a ‘fragmentary :sectional view on a

somewhat enlarged scale taken transversely in
the:plane of lihe 22 of Fig. 1.

Fig. 3.is a fragmentary longitudinal sectional
view taken in the-plane-of line ‘3—3 of Fig. 1.

Fig. 4 is a transverse sectional ‘view taken ‘in .

the:plane of line-4—4§ of Fig. 2 and:showing the
control valve.

Fig. 5 is a similar view but showing the control
valve in g different position.

Pig. 6 is a .fragmentary honzontal section &

taken transversely in ‘the plane of line §—:6§ of
Fig. -4, ‘but showinhg schematically the valving
arrangement for:controlling the ‘supply of pres~
sure fluid to:the:drive motor:and fsed mechanism.

-‘Fig.:1.1s a ‘transverse :sectionial view taken in &5

.,.
[}
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‘the 'plane of line T—1- ‘of "Fig. 3 but’ on-a’ larger
‘Scale.

In -general, the improved tool comprises. an
-elongated ‘body ‘herein in the Torm:of-a eylinder
‘10 having a rotary-air motor 11 :-guided for recip-
rocation in'the forward-openiend.of the cylinder
and having its motor:connected to-a tool spindle -
12, "Within the cylinder immedidtely ‘behind ‘the
‘motor and rigidly secured:theréto is a-pneumatic
actuator comprising ‘reciprocating plunger 3
thaving ‘axially spaced pistons 14 :and 5 ‘on ‘a
ipiston :rod '16. In the present embodiment the
pistons are disposed on opposite §ides -of ‘a ‘sta-
tionary abutment {7 'in ‘the form of ‘a partition
in ‘the cylinder -centrally ‘apertured for ‘the ipas-
sage ‘of the ‘piston ‘rod :and :coacting with “the
cylinder and ‘pistons “to :define ‘advancing and
retracting : Cherein ‘front :and rear) piston ¢ham-
bers 18 and 19. To contradl the ‘supply -and ‘ex-
‘haust of air to and from -the :front and rear
piston chambers and ‘also to the motor, a simple
$wo ‘position valve:20:is :employed (Pig. 4).. As
shown "the ‘valve :is ‘mounted on ‘the -¢ylinder {0
substantially inthe transverse plane.of:the abut-
ment. 17, the motor being supplied ‘with rpressure
Tluid during the forward ror advancing stroke :of
the ‘actuator ‘through the ‘provision of :one ‘or .
more passages.21:in the front piston establishing
communication between. he  :forward "piston
chamber and .the motor. Co

Air under pressure -is :advantageously ‘utilized
both for actuating the motor {{{ .and the reeipro-
cating plunger 13. Preferably, I employ a motor
of the'rotary vaneitype comprising in the instant
embodiment :a “cylindrical "casing or ‘housing 22
enclosing a rotor-cylinder:22a 'with:an inlet port
23 registering with the passage 21 :in-the piston.
Within the cylinder 22a is @ rotor 24 :suitably
connected ‘with ¢he “tool :spindle 12, the latter
béing - equipped -as :Shown “with ‘a ‘chuck 25 ‘for
supporting a:drill or the like.

“The rotor-cylinder 22a has front and rear end
plates 26.and 21, the latter -having the inlet port
23:therein. Exhaustair from the rotor:eylinder
escapes from the housing "22 :through passages
23a.  To ‘secure the aotor ~rigidly to "the -aec-
tuator plunger, the piston i4 has a portion screw
threaded ‘into ‘the :housing sas sshown :in Fig. 2.

The “abutment {7 :is ‘herein shown ~gs formed
integral *with: the ‘cylinder, ‘and the ‘cylinder 10
is milled transverselythereof "to provide ;an ‘ex- .
ternal ‘groove -30 - for ‘the reception:of ‘the:vilve
device 20, - Theldtter comprises-a:valve Block: 31
(herein’ 6f rectangular: cross section) ‘detachiably
secured to the cylinder and “having ‘mounted
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therein a push rod 32 to which is connected a
slide valve 33. 'The valve block is seated in the
groove 30 and has a flat inner fact mating with
the bottom of the groove 30, the block being made
hollow so as to coact with the valve seat to
form a valve chamber 34 with opposed end walls
35 and- 36 apertured for the passage of the rod
32 so that the opposite ends of the rod project
from the casing for convenient manipulation.

Air under pressure is supplied to the valve
chamber 34 through a supply passage 37, so that
when the tool is in operation the chamber is
constantly under pressure. Air is delivered al-
ternately to the front and rear piston chambers
18 and 19 according to the position of the valve
member 33, the latter being shiftable manually
by the push rod into either of two positions shown
in broken lines in Fig. 6 and respectively desig-
nated Vi and V2.

As shown, the valve member is in the form -

of a recessed disk connected with the push rod
by a cross pin 38 and yieldably urged by a spring
39 against the valve seat. In the “advance” po-
sition VI of the valve, it uncovers a forward de-
livery port 40 connected by a passage 41 to the
forward piston chamber. At the same time it
connects & rear delivery port 42 to an exhaust
port 43, the former leading to the rear piston
chamber through a passage 43a, and the latter
to the atmosphere through a passage 44. In
its “retract” position V2, on the other hand, the
valve member uncovers the rear delivery port
42 and connects the forward delivery port 40
with the exhaust port 43, Thus, depending upon
the position of the valve member, air under pres-
sure is delivered from the valve chamber either
to the front or rear piston chamber, while air
in the other piston chamber is permltted to ex-
haust to the atmosphere.

It will be seen that by the construction and ~

arrangement set forth, the supply and exhaust
of air from the respective piston chambers is
accomplished through the use of ports and pas-
sages of short length, with no external connec-
tions save that required for supplying air to the
valve chamber. At the same time, delivery of
air to the motor is accomplished in a very sim-
ple manner through passages in the front piston
receiving a supply of air from the front piston

chamber and therefore only during the advanc- :

ing movement of the plunger.

Rearwardly of the piston 15, the cylinder is
provided with a transverse partition 45 forming
the forward wall of an oil chamber 46 having

a piston 47 therein so as to form a dashpot for ;

controlling the advancing or feeding movement
of the plunger 13 in the manner disclosed in my
copending application Serial No. 749,567 (now
Patent No. 2,488,992) and forming per se no part
of the present invention. The rear wall of the
chamber 46 is formed by ancther partition 48 in
the cylinder, both partitions 45 and 48 being
centrally apertured for the passage of the piston
‘rod 16 which carries the piston 471. The space
between the partition 45 and the rear piston (5
communicates with ‘the atmosphere through 8
port 49,

The forward open end of the cylinder 10 sur-
rounds the drill chuck 25, and its extreme for-
ward end carries a bushing 50.. The latter con-
stitutes a drill guide and serves in some in-
stances as a part of a detachable connection
(not shown) between the tool and a suitable jig
plate, serving to support the tool ﬁrmly at right
angles to the work.

10

30

35

]

5 size of the motor.

4

In view of the arrangement of the spindle
drive motor and actuator in axial alinement, with
the motor casing rigidly secured {o the actuator
plunger and the tool cylinder stationarily sup-
ported, means is provided for holding the motor
casing against rotation relative to the cylin-
der. In the present embodiment the plunger i3
projects axially rearward from the dashpot cham-
ber 46 and has rigidly secured thereto a rod 5i
shaped for sliding but nonrotative engagement
with the cyl'nder through the medium of a rear-
ward extension thereof. In the present instance,
the rod 51 is formed with flat sides 52 for pas-
sage through a slot 53 in an abutment 54, the
latter being formed on an annular member 55
rigidly secured to the cylinder.

The rod 51 and abutment 54 are additionally
utilized in limiting the forward feeding move-
ment of the aectuator plunger. For this pur-
pose, the rod is serewthreaded and equipped with
a pair of nuts 56, the foremost one of which en-
gages with the abutment 54 to limit the extent
of travel of the plunger.

The specific construction of the cylinder 10
may be varied as desired. As shown, the cyl-
inder comprises a main section 57 having the
partition member {1 integral therewith. The
section 57 carries at its forward end a nose piece
58 which, in turn, carries the bushing 50, the
sides of the nose piece 58 being suitably apertured
as at 53 to permit of gccess to the drill chuck 25.
Rearwardly of the main section 57 is an inter-
mediate section 69 carrying the partitions 45 and
48 of the dashpot piston chamber 46; and mount-
ed on the rear end of this intermediate section
is the annular member 55 for coaction with the
torque rod 5¢{. Finally, the member 55 has
mounted thereon a tubular tail piece 61 open at
its rear end but serving to enclose the torque rod
and its stop nuts.

Similarly, the plunger {3 may for convenience
be of sectional construction. - Thus it comprises,
in the present instance, a forward portion 62
having the forward piston {4 intecral therewith
and the rear piston 5§ screw threaded thereon;
an inftermediate section §3 screw threaded into
the forward section.and carrying the piston 47;
and the rod 51 screw threaded into the section 63.

It will be seen that the construction and
arrangement set forth provides a portable ool
which may be mounted in fixed relation to the
work and which is especially adapted to be sup-
ported by a rigid nose portion in detachable rela-
tion to a jig plate or other support. The pro-
vision of a rotary spindle driving air motor guided
for movement in the tool body by means of an
axially alined pneumatic actuator minimizes the
transverse dimensions of the tool so that a plu-
rality of tools may ke mounted side by side'in
closely spaced relation. Use of air under pres-
sure. both for driving the tool spindle and for
feeding purposes is especially advantageous in
that adequate power from a remote source is
rendered available notwithstanding the small
By reason of the axial aline~-
ment of the motor and actuator the feeding
thrust is applied most effectually to the cutting
tool.

Of especial importance is the fact that while
the tool is essentially of the portable type, when
mounted in fixed relation to the work it provides
its own support and guide for the tool spindle, the
latter being carried by the motor which, in turn,
is guided by the stationary body of the tool.
Thus the reaction forces incident to the opera-
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sttonof the tool:are borne by:theiiig plate or-other
-support for ithe itool, thereby relieving the oper-
:ator:from ithe fatigue which accompanies the use
of :conventional portable tools, .while insuring
{proper-positioning:of the tool relativeto.the work.
Finally, the :construction provides :for control of
‘the .operafion by means of ‘a simple two position
-valve, as well.asforthe.easy and convenient ad-
Jjustment .of means fm limiting ‘the length -of
:stroke.

This .application is .a .continuation ‘in part of
my prior application, Serial No. 602,592 filed
June 30, 1945, now Patent No. 2,541,306, and of
my prior application Serial No.749,567, filed May
21, 1949, now Patent No. 2,488,992,

_I.claim as my invention:

1. An air-operated tool comprising in.combina~-
tion an elongated cylinder open at its forward
.end, a rotary air motor having a cylindrical cas-
Ang slidable .axially of tle cylinder and -a rotor
JIn-said.casing with a tool spindle projecting for-
wardly into said open end of the cylinder, said
casing having an air inlet opening in its rear end,
a plunger in said cylinder comprising a piston
rod having two axially spaced pistons, the for-
ward. one of said pistons being secured to the
motor:casing, a partition member:in said cylinder
centrally apertured for the passage of said rod
and defining with the two pistons forward and
rear piston chambers, the forward ohe of said
pistons being apertured for the passage of air
from the forward piston chamber to the motor
through its said air inlet opening, and means in~
cluding a valve device mounted on the cylinder
substantially in the plane of said partition and
controlling the admission and exhauvst of air
under pressure to and from said piston chambers
alternately, said cylinder having a rearward ex-
tension and said plunger having a part projecting

rearwardly into said extension of the cylinder and

having a slidsble but non-rotatable connection
therewith so as to hold the plunger and thereby
the motor casing against rotation during the
reciprocation thereof.

2. An air-operated tool comprising in com-
bination an elongated cylinder open at its for-
ward end, a rotary air motor having a cylindrical
casing slidable axially of the eylinder and a rotor
in said casing with a tool spindle projecting for-
wardly into said open end of the cylinder, said
casing having an air inlet opening in ifs rear end,
a plunger in said cylinder comprising a piston rod
having two axially spaced pistons, the forward
one of said pistons being rigid with the motor
casing, a partition member in said eylinder cen-

. trally apertured for the passage of said rod and
defining with the two pistons forward and rear
piston chambers, the forward one of said pistons
being apertursd for the passage of air from the
forwaid piston chamber to the motor throughits
said air inlet opening, and valve means control-
ling the admission and exhaust of air under
pressure to and from said piston chambers alter-
nately, the cylinder and plunger having a
non-rotatable sliding connection therebetween
to hold the plunger against rotation, and further
having interengaging stop means for limiting the
forward movement of the plunger.

3. A portable power driven tool comprising an
elongated body adapted to be mounted in fixed
relation to a workpiece, an air motor, a tool
spindle driven by the motor and adapted for con-
nection with a cutting tool, said body having a
chamber in its forward portion in which the
motor is guided axially relative to the body for

&t
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movement toward.and-from the:work,a:pneumat-
ic:actuator for reciprecating .the :motor includ-
ing-.a plunger -with : piston means ‘thereon con-
nected with the motor,;said body having-advanc-
ing and retracting:piston.chambers disposed:rear-
wardly ‘of the motor chamber in axial alinement
therewith, .means controlling the . :supply .of :air
under pressure "to ‘said .piston .chambers ‘selec-
tively-and:to said motor; including a. two position
valve effective :in .each 'position to control the
admission of air :to one:piston:chamber andithe
exhaust -of air from the other :piston.chamber,
and .adjustable stop ‘means :for limiting ‘the .ex-
tent of ‘advancing movement .of the -motor :by
said:actuator.

4. A portable power . driven :tool: comprising ‘a
body in the form of :an-elongated eylinder hav-
ing a coaxially disposed chamber -adjacent.the
forward -end thereof, -an air motor comprising a
casing :guided for axial ‘reciprocation in :said
chamber, a ‘tool spindle -connected ~with :said
motor and projecting forwardly for:connection
with -a cutting ‘tool, a pneumatic actuator:for:re-
ciprocating -the :motor including a:plunger with
piston-means thereon, said:body having advanc-
ing and retracting piston chambers in-axial aline-~
ment with the :motor chamber, -and -said :motor
casing having a supply port in constant com-
munication with the advancing piston chamber,
means for controlling the supply of air under
pressure to said piston chambers selectively in-
cluding a two position valve effective in each
position to control the admission of air to one
piston chamber and the exhaust of air from the
other piston chamber, and means including rela-
tively adjustable interengaging stops for limiting
the extent of advancing movement of the motor
relative to the body.

5. A portable power driven tool comprising an
elongated body adapted to be mounted in fixed
relation to a workpiece, a rotary air motor, a
tool spindle driven by the motor, said body hav-
ing a chamber in which the motor is guided axi-
ally relative to the body for movement toward
and from the workpiece, a pneumatic actuator
for reciprocating the motor including a plunger
with piston means thereon, said body having ad-
vancing and retracting piston chambers disposed
in axial alinement with the motor chamber, and
means controlling the supply of air under pres-
sure to said piston chambers selectively and to
said motor, said plunger having a rearward ex-
tension and relatively adjustable interengaging
stops on the body and plunger extension for
limiting the extent of advancing movement of
the plunger.

6. A portable power driven tool comprising an
elongated tubular body, a rotary air motor in the
forward end portion of the body having a casing
guided by the body for movement axially thereof,
and a rotor in sald casing having a forwardly
projecting tool spindle, said air motor being sub~
stantially greater in length than in diameter, a
preumatic actuator in the body disposed entirely
rearward of the motor and comprising a plunger
connected at its forward end to the motor casing
and having piston means thereon, said body hav-
ing advancing and retracting piston chambers in
axial alinement with the motor, and valve means
for controlling the admission and exhaust of air
under pressure to and from the respective piston
chambers to effect reciprocation of the motor.

7. A portable power driven-tool comprising an
elongated tubular body, a rotary air motor in the
forward end portion of the body having a cylin-
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drical casing guided by the body for movement
axially thereof, and a rotor in said casing having
a forwardly projecting tool spindle, said air motor
being substantially greater in length than in
diameter, a pneumatic actuator in the body dis-
‘posed entirely rearward of the motor and com-
prising a plunger connected at its forward end
to the motor casing and having piston means
thereon, said body having advancing and retract-
ing piston chambers in axial alinement with the
motor, and a single two-position valve for con-
trolling the admission and exhaust of air under
pressure to and from the respective piston cham-
bers to effect reciprocation of the motor, said
motor casing having an air inlet communicating
with the advancing piston chamber, whereby air
is supplied to the motor coincident to the advance
of said plunger.

8. A portable power driven tool comprising an
elongated tubular body, a rotary air motor hav-
ing a forwardly projecting tool spindle, a cylin-
drical casing enclosing said motor, said casing
being guided by the body for axial movement in
the forward portion thereof, said body having a
centrally apertured partition therein rearwardly
of the motor, a plunger comprising a piston rod
slidable through said partition and having two

10
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axially spaced pistons on opposite sides of the
partition, the forward one of said pistons com-
prising a disk on the piston rod removably secured
to the rear end of the cylindrical motor casing
so as to form a rear wall therefor, said partition
defining with said pistons forward and rear piston
chambers, the forward piston being apertured for
the passage of air from the forward piston cham-
ber to the motor, and valve means controlling the
admission and exhaust of air under pressure to
and from said piston chambers alternately.
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