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1

The present invention relates generally to im-
brovements in tools, and relates more specifically
to improvements in the construction ang opera-
tion of pneumatically actuated reciprocable tools
such as files, cutters, sandets, or the like.

The primary object of my ifivention is to Dro-
vide an’ improved power driven portable tool
holder which is simple in constroction ang effi-
cient in use, and which is moreover fiexible in
its adaptations.

It is frequently desirable to have available a
power operated portable tool holder and driving
mechanism which is adapted to positively jecip-
rocate implements such as files, and which is
compact but powerful in action. While it has
heretofore been proposed to utilize electric motors
for driving files in portable assemblages, these
motors were undesirably large and bulky and the

10

15

transmission mechanisms associated therswith ]

were relatively frail and ineffective and could not
be properly lubricated. Then too, it was impos-
sible with these prior notor driven files, to elimi-
nate overheating and to prevent filings ffom en-
tering the mechanisms; so that the devicss would
not last for any great Iength of time without re-
quiring replacement of worn parts. Although
there have been some prior attempts at driving
such tools pneumatically, these “have not met
with a great deal of success due to complicated
construction thereof and failure to provide suffi-
cient power,

The present invention therefore contempiates
provision of an improved pneumnatically operated
feciprocable tool holder and driver, which elimi-

nates all of the above-mentioned undesua,ble fea- :

tures, and which is adapted to positively recipro-
cate tools or implements of various types in a
most effective manner, - ‘

Another object of the invention is to provide a
compact but powerful pistol-grip type of prieu-
matically actuated tool holder, of light weight
but of sturdy construction, and wherein the parts
are well lubricated and protected agamst ingress
of filings or the like.

A-further object of my invention is to provide
an improved driving mechanism for reciproeable
tools such as files, which may be readily assém-
bled and dlsmantled and all parts of which are
conveniently -accessible for inspeétion.

Still another object of this invention is to pro-
vide improved power transmitting mechanisti for
transmitting reeiprocating motién from g com-
pact motor or source of power thiru a manipu-
lating handle around & Cofner to a tool oF 1mple-
ment which is. reéiprocablé at an gngle to the
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2
direction of reciproeation of the prime mover
with minimum loss of power, and with tHe han-
dlé disposed at any desired angle.

An additional ébject of the invention is to pro-
vide & durable pheumatically operated file,
wherein the moter and all bearings ape amply
lubricated at all times, ang in which the spént
air is utilized to prevent filings from entering the
mmechanisin,

Thése and other objects and advantages of the
invention will bé apparent from the following de-
tailed deseription,

A’ clear concepuon of the features constitut-
ing my present improvement; and of the mode
of constructmg and of manipulating ‘a portabie
pneumatic tool embodying the invention, may be
had by referring to the drawing accompanying
and forming a part of this specification wherein
like referencé characters designate the same or
similar parts in the various views.

Fig. 11is a side elevatmn of one of the 1mpi‘oved
pistol-grip pneuma/mcally sctuated- tool assem-
blages especidlly adapted for filing operation;

F1g 2 is an enlarged part’ sectional exploded
and perspective view of the pnetumatic Motor ang
motion transmitting mechanisin of the improvéd
assemblage, the main casing havmg beén omlt-
ted;

Fig, 3is a fragmentary and part sectmnal t6p
view of the 1mproved assembiage; 1o8Kking direetly
at the corner foimed by. the two tubular guide
portions of the main casing; and

Fig, 4 is a central longitudinal section through
the improved air driven motor,

While the invention has besh showh afd de-
seribed. as - beihg -especially adapted for use ‘in
propelling or reciprocating impletnents such as
files; it is not nmiy intention té thereby unnéces-
sarily regtrict the utility of the ithproved féstures.

Referring to the drawing, the ihiproved prisy-
tnatically actuated tool helder shown thersin
comprises in gefieral & portable - pistol-shaped
main housing or casing having a tubular bariel
or guide portion § and & tubdlar handle or guide
portiohi -1, the éentral axes of which intersect at
an obhque angle; g pnetimatic niotor having a
cylinder 8 and a concentric reciprocable piston
9 dispOsed in axial alinement with the handle
portion 1; an anti-friction guide bearing 10 con-
fined within and in éenhtral alihément With the
barrel portioh 6 and having a tool carrying $pin-
dle It reciprocable therein: a pair of oppositely
dirécted coneerntric stul shafts 12 forméed irite-
gral with opposite side.plates 13, these shafts
being seéured to -and projecting into the main




2,440,457

3

casing near the point of intersection of the guide
axes; a two-piece eccentric having alined similar
parts {4 provided with eccentrically disposed in-
tegral half-pins {5 and with' eccentric peripheral
surfaces 16, this eccentric having a bore jour-
nalled for rotation upon the alined stub shafts
12; a connecting element or rod {7 rotatably en-
gaging the half-pins {56 through an anti-friction
or ball-bearing {8 and being swingably connected
{0 the piston 9 by means of a pivet pin (9; and
a pair of similar connecting elements or cranks
28 rotatably coacting with the peripheral eccen-
tric surfaces 16 through anti-friction or roller
bearings 21 and being swingably connected to the
spindle {{ by means of a pivot pin 22

The main pistol-shaped casing is preferably.

formed of two similar sections or halves which
may be detachably but firmly united in any suit-
able manner and the side plates 13 may be re-
movably attached to these casing sections by
means of screws 23 so as to rigidly position the
stub shafts {2 and to thoroughly seal the chamn:-
ber within which the motion transmitting eccen-
tric and other mechanism is housed. The anti-
friction guide bearing (0 should also be firmly
clamped within the barrel portion 6 of the main
casing, and -this bearing 18 is preferably of the
pall type and coacts with the spindle I so as to
provide openings or passages extending along
the spindle for permitting free flow of lubricant
and exhaust air therealong. The inner end of
the bearing |8 is open to the eccentric chamber,
but the outer end thereof may be provided with a
flexible sealing plate 24 which will permit out-

ward flow of air and entrained oil, but will

prevent ingress of foreign matter, and the outer
end of the spindle {1 is provided with a chuck
25 for detachably engaging the shank of a file 26
or other implement which is to be operated.

The improved pneumatically operated moter,
the cylinder 8 of which is also firmly but detach-
ably clamped between the handle portions T of
the main casing, is shown in detail in Figs. 2 and
4, and is adapted to be supplied with compressed
air from any suitable supply source through a
flexible conduit or hose 27 secured to the lower
end of the handle by a coupling 28. The piston
8 of the air motor has a relatively long stroke
as compared to that of the file 28, and this piston
§ does not coact directly with the cylinder bore
28, but is embraced by and confined within 2
reciprocable valve cylinder 39 having & remov-
able end closure cap 3i. The cylinder 8 has an
air conducting passage 32 therein, the medial
portion of which communicates- with a com-~
pressed air supply port 33, and the opposite ends
of which communicate with lower and upper
ports 34, 35 respectively, both terminating at
the cylinder bore 29; and the supply port 33 is
controliable by a spring pressed plunger valve 38
which is operable by a hand grip lever 3T swing-
ably suspended from the cylinder 8 by a pivot
pin 38. This plunger valve 36 has a medial taper
which is cooperable with a reciprocable actuating
stem 39’ which in turn coacts with a ball valve
49, and when the lever 37 is pressed inwardly,
as in Fig. 2; the valve 38 compresses the spring
39 and moves the stem 39’ to open the ball valve
40, thus placing the port 33 into open communi-
cation with the air supply hose 27.

The reciprocable valve cylinder 38 is provided
with lower and upper air supply ports 41, 42
respectively, which are alternately communicable
with the main cylinder air supply poris 34, &8
respectively; and the valve cylinder 38 is also
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provided with lower and upper air exhaust ports
43, 44 which are alternately communicable with
exhaust passages 45, 48 respectively formed in
the fixed cylinder 8 and communicating with the
eccentric housing chamber of the main casing.
The lower exhaust port 43 is communicable with
the passage 45 only when the upper movable
supply port 42 is in open communication with the
fixed upper air supply port 35, and the upper ex-
haust port £4 is likewise communicable with the
passage. 46 only when the lower movable supply
port 41 is in open communication with the fixed
lower air supply port 34; and the piston 9 is
movable in opposite directions by compressed air
admitted alternately to the lower and upper dis-
placement chambers 47, 48 of the valve cylinder
30, while the valve cylinder 30 is movable in oppo-
site directions by the reciprocating piston 9.

The improved eccentric motion transmitting
mechanism which is housed within the main cas-
ing between the guide portions €, T thereof, is
adapted to convert the powerful long stroke
reciprocating motion of the piston 8, into shorter
stroke reciprocating motion of the spindle (1, by
virtue of the fact that the two-part pin {5 has
more eccentric throw or eccentricity than the
peripheral eccentric surface {8. -‘The fixed stub
shafts 12 have their inner ends spaced apart so
as to permit free gyration of the adjacent. end
of the connecting rod |71 therebetween; and the
two parts 14 of the eccentric are likewise spaced
apart, but are prevented from rotating relative
to each other by the two coacting parts of the
pin #8 which are formed integral with the eccen-
tric parts 14, see Fig. 3. The eccentric parts 14
besides coacting through the ball-bearing 18 with
the connecting rod 17, and through the annular

_roller bearing 2! with the connecting cranks 20,

also coacts with the fixed stub-shafts 12 through
an gnti-friction or roller bearing 49. The pivot
pin 22 may likewise be caused to coact with roller
bearings 58 mounted in the cranks 28, thus reduc-
ing the friction losses to a -minimum. 'This
assemblage . of elements provides a compact mo-
tion or power transmitting mechanism of durable
construction. normally confined .and concealed
within the main casing, and all parts of which
are readily accessible- by merely separating the
casing sections. - 'The  improved motion trans-
mitting mechanism also permits the handle 7 to
be disposed at any desired angle relative o the
barrel 6, and even in axial alinement therewith.

During normal use and operation of the. im-
proved portable pneumatic tool, the compressed
air supply hose 27 should be connected to a suit-
able source -of compressed. air supply, and the de-
sired type of file 26 should be applied to the chuck
25, whereupon the handle portion T and cylinder
8.of the assemblage may be gripped by the oper-
ator, and the tool may be applied to the work in
any desired position, When it is desirable to re-
ciprocate the file 26, the operator need only to
press upon the hand lever 87 so as to cause the
valve 36 and plunger 39’ to open the ball valve
40. Compressed air from within the hose 27 will
then flow through the central port 33 into the dis-
tributing passage 32. If the parts are positioned
as illustrated in Figs. 2 and 4, compressed air will
then flow through the registering ports 33, 4t into
the lower piston displacement chamber 41, where-
upon the piston 9 will be elevated to initially
close the exhaust port 43 and to thereafter close
the exhaust port 44, whereupon air confined above
the piston will be compressed sufficiently to move
the valve cylinder 38 along the cylinder bore 29
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sufficiently to bring the uppér air inlet port 32 in
registry with the fixed air supply port 35. Si-
multaneously with this registration of the upper
ports, the lower valve cylinder port 41 will be dis-

connected from the fixed lower air supply port 34 -

and the lower valve cylinder exhaust port 43 will
be uncovered by the piston 9 and will be brought
into registry with the exhaust passage 45. The
compressed air will then be exhausted from the
lower cylinder chamber 41 through the: passage
45 and into the eccentric confining chamber of
the main casing. - When the port 42 is brought
into registry with the fixed air supply port 35, the
‘exhaust port 44 will be disconnected from the pas-

sage 46, and promptly thereafter compressed air.

will be admitted to the upper displacement cham-
ber 48 to cause the piston 9 to move downwardly.
As the piston 9 moves downwardly sufficiently to
cut off the lower exhaust port 43, the air con-
fined within the lower displacement chamber 47
will be compressed and the valve cylinder 38 will
be moved downwardly until the ports 34, &1 are
again brought into registry, and the exhaust
port 44 of the valve cylinder is brought into com-
munication with the exhaust passage 46. The
compressed air from within the upper displace-
ment chamber 48 will then be exhausted into the
eccentric confining chamber of the main casing,
so that the spent air is repeatedly being delivered
into this eccentric confining chamber. As the air
pressure within this chamber builds up, com-
pressed air is discharged from within the main
casing longitudinally of the guide bearing 10, and
past the sealing plate 24 toward the chuck 25 ang
file 28, thus positively preventing filings or other
foreign matter from entering the enclosed main
casing. In order to cause the air thus flowing
through the unit to constantly lubricate all of the
internal bearings of the pneumatic motor and of
the motion transmitting mechanism, quantities of
oil may be admitted with the fresh supply of com-
pressed air through the hose 21, and this oil will
be in atomized condition and will abundantly Iu-
bricate all of the bearings and will ultimately
be delivered from the tool past the sealing plate
24 with the exhaust air.. The expansion of the
exhaust air delivered into the main casing will
also maintain the apparatus in cool condition
at all times, and the mechanism may obviously
be set in motion at will by merely gripping the
lever 37 which is disposed adjacent to the ma-
nipulating handle 7. When this lever 37 is re-~
leased, the motor will promptly cease operating
since the spring 2% will then become effective to
promptly close the plunger valve 36.

From the foregoing detailed description it will
be apparent that my present invention provides
an improved pneumatically operated reciprocable
tool, which is simple, compact and durable in
construction and which is highly efficient in op-
eration and readily manipulable.. The improved
air motor is both compact and powerful, and the
transmission mechanism which is interposed be-
tween the propelling motor and the implement
driving spindle, may have a relatively long and
powerful stroke which is automatically converted

_into shorter stroke reciprocation at the file 26.
The improved motion transmitting mechanism
moreover permits the axes of the motor and of
the reciprocating driven part to be disposed at
any desired angle, without interfering with the
efficiency thereof, and the use of compressed air
containing lubricant, not only insures abundant
lubrication of all of the bearings at all times, but
also positively prevents ingress of foreign mat-
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6

ter to the interior of the main casing. The use of
the anti-frietion bearings throughout the major
portion of the assemblage, reduces friction losses
to a minimum, and while the transmission mech-
anism is normally thoroughly concealed and pro-
tected, it may be readily assembled and. dis-
mantled and all parts of the device are con-
veniently accessible. The mechanism may obvi-
ously be manufactured and operated at moderate
cost, and can be used for many purposes other
than driving files 26 as herein specifically illus-
trated.

It should be understood that it is not desired to
limit this invention to the exact details of con-
struction or to the precise mode of operation,
herein shown and described, for various modifica-
tions within the scope of the appended claims may
occur to persons skilled in the art.

I claim:

1. In combination, a casing having guides the
central axes of which intersect at the adjoining
ends of the guidss, a cylinder disposed coaxial
with cne of said guides, a guide bearing disposed
coaxial with the other guide, an eccentric jour-
nalled in said casing for rotation about a trans-
verse axis disposed near the peint of intersection
of said guide axes, said eccentric having an an-
nular peripheral eccentric surface and an eccen-
tric bearing portion disposed between said sur-
face and the center of rotation thereof, a piston
reciprecable within said cylinder and being op-
eratively connected to. said ' eccentric bearing
portion to rotate said eccentric, and a tool holder
reciproceble relative to said guide bearing and
being operatively associated with said peripheral
eccentric surface, said eccentric surface and
bearing portion being formed to transform the
relatively long stroke of said piston mto 3, shorter

stroke of said tool holder.

2. In combination; a casing having tubular
guides the central axes of which intersect near
the adjoining ends of the tubes, a_cylinder dis-
posed coaxial with one of said guides and having
a piston reciprocable therein, a guide bearing
disposed coaxial with the other guide and having
a tool holder reciprocable therein, and an eccen-
tric journalled for rotation in said casing between
said piston and said tool holder, said eccentric
having one eccentric bearing portion operatively
connected to said piston and another .eccentric
bearing portion of lesser eccentmclty operatwe]y
connected to said tool holder. .

3. In' combination, a casing havmg tubular
guides the central axes of which intersect near
the adjoining ends of the tubes,. a cylinder dis-
posed coaxial with one of said guides and having
a piston reciprocable therein, a guide bearing dis-
posed coaxial with the other guide and having
a tool holder reciprocable therein, an eccentric
journalled for rotation in said casing between
said piston and said tool holder and having two
eccentric bearing portions of different eccen-
tricity, a connecting element swingably asscciated
with said piston and rotatably engaging one of
said eccentric bearing portions, and another con-
necting element rotatably engaging the other
eccentric - bearing portion and being swingably
associated with said tool holder, said eccentric
bearing portions being formed to transform the
relatively long stroke of said piston into a shorter
stroke of said tool holder.

4. In combination, a casing having tubular
guides the central axes of which intersect near
the adjoining ends of the tubes, a cylinder dis-
posed coaxial with one of said guides and having
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a piston reciprocable therein, a guide bearing
disposed coaxial with the other guide and having

a tool holder reciprocable therein, an eccentric.

journalled for rotation in said casing hetween
said piston and said tool holder and having two
eccentric bearing portions of different eccen-
tricity, a connecting element pivotally attached
to said piston and rotatably engaging the ec-
centric bearing portion having greatest eccen-
tricity, and another connecting element rotatably
engaging the eccentric bearing portion having
lesser eccentricity and being pivotally attached
to said tool holder.

5. In combination, a casing having a tubular
barrel and a tubular handie disposed at an
oblique angle relative to the barrel, an anti-fric-
tion guide bearing confined within said barrel,
a tocl carrying spindle reciprocable within said
bearing, a pneumatic motor secured to said
handle and having a piston reciprocable therein,
and a double throw eccentric rotatable within
said casing and cooperating with said piston and
spindle to convert the relatively long stroke re-
ciprocating motion of the piston into shorter
stroke reciprocation of the spindle.

6. In combination, a longitudinally divided
casing having barrel and handle portions com-
municating with an intervening chamber, a tool
carrying spindle reciprocable within said barrel

portion, a fluid pressure operated motor secured-

to said handle portion and having a piston re-
ciprocable therein, alined stub shafts secured to
the divisions of said casing and projecting into
said chamber, an eccentric having spaced parts
“rotatable upon said stub shafts and each part
being provided with half of an eccentric pin and
with eccentric peripheral surfaces, a connecting
rod interposed between said piston and said pin
to impart rotation to said eccentric, and connect-
ing ecranks interposed between said peripheral
surfaces and said spindle to impart reciprocation
to the spindle,

7. In combination, a longitudinally divided
casing having a medial chamber and tubular por-
tions extending away from the chamber in dif-
ferent directions, a spindle reciprocable in one
of said portions, a piston reciprocable in another
of ‘said portions, stub shafts secured to the di-
visions of said casing and projecting into said

chamber, an eccentric having spaced sections °

journalled for rotation upon said shafts and each
section being provided with an eccentric pin and
with an eccentric peripheral surface having lesser
radius of throw than said pin, a connecting rod
interposed ketween said piston and said pin, and
a connecting crank interposed hetween said sur-
tace and said spindle.

8. In combination, a longitudinally divided
casing having tubular portions separated by an
intervening chamber, a spindle reciprocable in
one of said portions, an air motor having a pis-
ton reciprocable in another of said portions,
alined stub shafts detachably secured to the
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divisions of said casing and extending into said

- chamber, an eccentric having two separated parts

journalled for rotation on said shafts and each
part being provided with an integral half-pin
cooperating to form a unitary eccentric pin span-
ning the space between the parts, means con-
necting said piston and said eccentric pin, and
means drivingly connecting said eccentric and
said spindle.

9. In combination, a longitudinally divided
casing having tubular portions separated by an
intervening chamber, a. spindle reciprocable in
one of said portions, an air motor having a pis-
ton reciprocable in another of said portions,
alined stub shafts mounted in separate di-
visions of said casing and extending into said
chamber, an eccentric having two separated parts
journalled for rotation on said shafts and each
part being provided with an integral half-pin
cooperating to provide a unitary eccentric pin
spanning the space hetween the parts, a. conneci-
ing rod interposed between said piston and said
eccentric pin to rotate said eccentric about said
shafts, and connecting means interposed between
each of said eccentric parts and said spindle to
reciprocate the spindie.

10. In combination, a Ilongitudinally divided
casing having tubular portions separated by an
intervening chamber, a spindle reciprocable in
one of said portions, an air motor having. a pis-

‘ton reciprocable in anocther of said portions,

alined stub shafts mounted in separate divisions
of said casing and extending intc said chamber,
an eccentric: having two separated parts jour-
nalled for rotation on said shafts and each part
being provided with an integral half-pin coop-’
erating to provide a unitary eccentric pin span-
ning the space between the parts, means con-

‘necting said piston and said eccentric pin, means

drivingly connecting said eccentric and said
spindle, and means for directing lubricant laden
exhaust air from said motor through said cham-
ber. . :
WENDELL K, BECKWITH.
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