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'8 Claims.
1

This invention relates to a pneumatic type
impaet tool of extremely simple construction
adapted to be manually supported in one hand
and controlled by a gripping action of the hand
which supports the tool for admitting air under
pressure to a plunger element whereby a driv-
ing force is imparted to an impact head, consti-
tuting an end of the tool.

Still another object of the invention is to
provide a novel pneumatic type impact tool
whereby a series of impact blows may be im-
parted by the tool in rapid succession and auto-
matically by merely maintaining a manually
controlled part in an open or operative position.

Another object of the invention is to provide
a portable pneumatic type impact tool which
may be readily attached to any suitable source
of air under pressure and which is adapted to
detachably support various heads or bits to be
operated by the tool for accomplishing various
types of work.

Still another object of the invention is to pro-
vide an impact tool which is capable of support-
ing a bit or impact head in various positions
relatively to the axis of the tool and so that
the impact force imparted to the head or bit
may be along a line axially of the tool or at
various angles to the axis of the tool, to adapt
the tool for use in confined spaces, as. for ex-
ample between metal panels of a vehicle body

or in other locations where a straight thrust may °

not be imparted to a tool head or bit.

Various other objects and advantages of the
invention will hereinafter become more fully
apparent from the following :description of the
drawings, illustrating a presently preferred em-
bodiment thereof, and wherein: .

Figure 1 is a side elevational view of the pneu-
matic impact tool; -

Pigure 2 is an enlarged longitudinal sectional
view taken substantially along a plane as indi-
cated by the line 22 of Figure 1; )

Figure 3 is an enlarged longitudinal sectional
view taken substantially along a- plane-as indi-
cated by the line 3—3 of Figure 2;. : -

Figures 4 and 5 are enlarged cross sectional
views of the tool taken substantially along planes
as indicated by the lines 4—4 and 5—S5, respec-
tively of Figure 3; » Cel
.- Figure 6 is a plan view of one element of the
tool; - ] .

Figure 7 is a plan view .of one form .of de-
tachable head, shown partly in section, for use
with the impact tool;

Figure 8 is a side elevational view of
form of impact head or bit;
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Figure 9 is a plan view of another form of -
head or impact bit, and .
- Figure 10 is a fragmentary side elevational
view, partly in section, illustrating a slight modi-
fication of the tool.

-Referring more specifically to the drawings,
the pneumatic-type impact tool in its entirety
is designated generally 12 and includes a barrel
13 formed of a forward cylinder section 14 and
3 rear sleeve section 15, both of which sections
are internally threaded adjacent the ends there-
of, as indicated at {6 in. Figures 2 and 3. Ad-
jécent inner ends of the sections 14 and {5 are
connected by an externally threaded coupling
disk 17 onto which the inner ends of the sec-
tions 14 and (5 are threaded, as clearly ilus-
trated in Figures 2 and 3. 'The opposite, outer
end of the sleeve section 18, constituting the
rear end of the barrel 12 is closed by an exter-
nally threaded disk 18, constituting the rear end
wall of the barrel i2. The disk {8 has a
threaded opening {9 extending therethrough and
forming the inlet of the tool I2 into which is
threaded the outlet nipple 20 of a suitable air
hose or conduit fitting 21 which is adapted to be
connected to any suitable source of air under
pressure as by means of an air hose, not shown,
an outlet end of which is attached to the opposite,
inlet end 22 of the fitting 21. ’

An externally. threaded relatively thick disk
forming a partition 23 is threaded into the inner
end.-of the sleeve section 15, before said sections
are connected by the coupling disk 1 and is
positioned ‘approximately intermediate of the
ends.of the sleeve section i5. An externally
threaded washer or ring 24 is threaded into the
inner end of the sleeve member 15 and against
a side of the partition member 23 and functions
as a lock nut to retain said partition member in
an adjusted position. The partition member 23
combines with the end wall {8 to form an air
chamber 25 therebetween and within the sleeve
section - 16. = The sides of the partition member
23 and the washer 24 which face toward the
inner end of the sleeve section 15, are provided
with circumferentially or diametrically spaced
recesses 26 for receiving a suitable turning tool
to apply said parts to or remove said parts from
the sleeve section {5. The partition 23 is pro-
Vided with two spaced passages 21 extending
therethrough and is also provided with a tapered
bore ‘28 located between the- passages 21 and
which tapers toward the chamber 25 for loosely
receiving therein a stem 29 of g disk-like valve
30 which is disposed in the air chamber 25 and
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which normally closes the ends of the passages
27 which open into the chamber 25.

A stuffing box 31 is detachably mounted in the
sleeve section 15 between its inner end and the
washer 24 and an actuating rod 32 extends siid-
ably through the stuffing box 231 and radially
into the sleeve i5 between the partition wall 23
and the coupling 11. The inner end of the rod
32 is pivotally connected at 33 to the end of the
valve stem 28 which is located remote to the
valve 20. An expansion spring 34 is disposed on
the valve stem 28 and bears against the parti-
tion 23 and rod 32 to maintain the valve. 30
seated against the pariition wall 23 to close the
passages 21. An expansion spring 35 is mounted
on the outer end of the rod 32 between the
stuffing box 3! and a spring stop 36 which ex-
tends transversely from the rod 32, for urging
the rod outwardly of the sleeve section I5 fo
pasition the stem 28 against: the straight por-
tion of the bore 28 so that the valve 30 will seab
flush. against the side of the. partition 23. A re-
silient bhandle 37 is disposed longitudinally of
the sleeve section 15 and has ane end thereof
secured hy a fastening 38 to the rear end of the
sleeve section. The resilient handle 3T extends
forwardly from its secured end in diverging rela-
tionship to the sleeve section. The handle 37
has a concave underside into which the outer
end of the rod 32 extends and against which the
rod bears, adjacent the free end of the handle:
The handle 31 is spring biased away from the
sleeve section 15 but when gripped with the
sleeve section may be displaced toward the sleeve
section by a gripping action to displace the rod
32 inwardly of the sleeve section 15 to rock the
stem 29 and valve 30 clockwise as seen in Figure
3, so that the upper edge portion of the valve
38. will fulcrum on the partition 23 to expose
the passages 21 so that air may escape there~
through from the chamber 2% to:the air cham-
ber 39 of the sleeve section {8 and which is lo-
cated between the partition 23 and the coupling
t1. When the gripping pressure is released from.
the handle 37 the spring 35 will displace the rod
32 outwardly and the spring 34 will return the
valve 30 to its closed position of Figure 3 against
the partition 23 to clase the air passages 27 be-
tween the air chambers 25.and 39.

The coupling disk 17 is provided with a bore .

43 having a flared end 41 opening into the air
chamber 39 and forming a valve seat. The bore
40 at its opposite. end is provided with a plu-
rality of restricted passages 42 which. open into
the cylinder section 14 and which surround. &
larger central opening 43 which forms. a guide
for a valve stem 4& which projects from. a valve
45 loosely through the hore 40 and. slidahbly
through the opening or bare portion. 43. Said
valve 45 is disposed in the chamber 39 and seats
in the valve seat &1 for closing the bore 40. An
expansion coil spring 46 is disposed on the.onpo-
site end of the valve stem 44 within the cylinder
section {4 and bears with one end. against the
coupling disk 17 and has its opposite end: bear-
ing against a spring stop 41 which projects lat-
erally from and is anchored to the valve stem 44.

“A piston 48 is slidably disposed in the cylin-
der section id between the coupling member 11
and an externally threaded disk 49, which disk
&3 threadedly engages in the puter internally
threaded end 18 of the cylinder section {4 and
forms the front wall of the tool bharrel or body
i3, The piston 48 has a close fitting sliding en-
gagement in the cylinder section {4 and com-
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bines with the coupling disk 17 to form an ex-
pansion chamber 59 therebetween and within the
cylinder section 14, Thus, the coupling disk {1
forms & second partition separating the inter-
mediate chamber &§ from the expansion cham-
per 58. A stem 5i is fixed to and projects per-
pendicularly from the piston 48 and toward the
valve stem 44. The front wall disk 49 is provided
on its outer side with a threaded boss §2 and
said disk 48 has a central bore extending there-
through and through said boss, designated 53.
A piston rod 54 extends from the opposite side
of the piston or plunger 48 and slidably through
the bore §3 and has an expansion coil spring
55 disposed thereon and bearing with one end
against. the front wall 49 and with its opposite
end against the piston or plunger 48. The spring
55 is stronger than the spring 48 and therefore
normally displaces the plunger cr piston 48 to
its position of Figures 2 and 3 and in which the
stem 5t hears against the valve stem 44 to come-
press. the spring 48 and hold the valve 45 in an
open position. A forward chamber E8 of the
cylinder section. 14, in which the spring §3 is dis-
posed and which is located between the piston
or plunger 48 and end wall 48, is provided with
vent ports 57 spaced s substantial distance from
the front wall 49 and also from the normal posi-
tion of the piston or plunger 48, as illustrated
in Figures 2 and 3. The front wall 4% is pro-
vided with a plurality of vent ports 58 for vent-
ing the front chamber 56 when the vent ports 51
are closed by the plunger 48 or are in communi-
cation with the expansien chamber 50.

A guide sleeve 59 extends through an open-
ing 68 in an end wall €l of a cap-like coupling
nut §2, the opposite end of which is externally
threaded as seen at 63 to engage the boss 52
The guide sleeve 59 has a flanged end 64 which
abuts against the inner side of the wall 61 around
the opening 6@ to retain an end of the sleeve
%9 in engagement with the nut 6%, by which
said sleeve is supported as an extension of the
boss §2. Likewise, the bore of the sleeve 59:is
of the same diameter as and registers with the
bore 53. A tool supporting rod 68 is recipro-
cably disposed in the guide sleeve 59 and pro-
jects from: the outer apposite end of said sleeve.
The rod 65 has an elongated slot 66 adjacent
its inner end through: which extends the shank
of a bolt and nut fastening 61 which extends
diametrically through the sleeve 58, near the
outer end thereof and which is normally dis-
posed adjacent the outer end of the slot 66, as
seen in Figure 2. A contractile coil spring 68 is
wound about a portion of the rod 65 beyond the
outer end of the sleeve 59 and is anchored to
the rod by a fastening 69 at one end thereof.
The opposite end of the spring 68 is secured to
the fastening 6F. The distal end of the rod §5,
beyond the fastenings 69, is threaded as seen
at 10 to threadedly engage in an internally
threaded socket 71 of an impact head 72. A jamb
nut 13 is preferably threaded en the rod end
10 and is placed against the socket end T{ fo
retain the impact head 12 in-an applied position.
The impact head 72 as illustrated in Figure 1
is intended for straightening small dents in metal
and it will be obvieus that impact heads of vari-
ous sizes and shapes may be interchangesbly
employed on the tool supperting rod 6§5. ILike-
wise, other suitable tools may be utilized, each
of which is provided with an inner end defined
by an internally threaded socket, corresponding
to the socket Ti, as for example a riveting head
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14, as illustrated n Figure 7 having a socket Tia;
a file ‘head 15 having a socket 11b; as 111ustrated

in Pigure 8, and a paint chipping blade 16 havmg;

a socket Tic, as illustrated in Figure 9.

The guide sleeve 59 and rod-65 are shown as
béing straight in Figures 1 and 2. However, for
working in close places a- curved guide sleeve 59a
and a curved tool supporting rod §5¢ may be sub-
stituted for the sleeve %8 and rod 65, as illus-
trated in Figure 10. Obviously, the extent that
the parts 5%a and 65¢ are curved may be varied
from substantially the maximum as illustrated
in Figure 10 to only a slight curve: It will be
obvious that the tool 12 with the parts 59a and 65a
substituted for the parts 59 and 65 may be uti-
lized in close places where the straight parts of
Figure 1 could not be employed, -as for example,
between metal panels where -the -gvailable space
was limited or between metal parts and other
adjacent members  as frequently occur for ex-
ample in automobile bodies where considerable
difficulty is encountered in straightening dents
because of the lack of available space when
striking an impact blow against an indentation.
As the other parts as disclosed in Pigure 10 cor-
respond to the parts as illustrated in Pigures
1 and 2 and previously described; a further de-
scription thereof is considered unnecessary.

Assuming that the impact tool {2 is assembled
as illustrated in Pigures 1 and 2 and that the
fitting end 22 is connected to a source of air
under pressure as by being attached to a suitable
hose or conduit, not shown, air from the source
of supply under pressure will pass through the
fitting 21 into the rear chamber 25. When it

‘is desired to operate the tool 12, the hand of the

operator which grasps the sleeve portion {3 for
supporting the tool is operated by a gripping ac-
tion to displace the handle 37 toward the sleeve
15 to thus displace the rod 32 inwardly of the
sleeve, as previously described, to rock the valve
30 to an open position so that the air under
pressure may enter the intermediate air cham-
ber 39 through the passages 21. As the valve
£5 will then be held in an open position by the
spring 68, the compressed air will flow from the
intermediate chamber 39 into the expansion
chamber 50 through the bore 40 and its passages
42, and when g sufficient air pressure has been
built up .in. the expansion chamber 50, which
will occur almost instantly, the piston or plunger
48 will be displaced forcibly toward the front
wall 49 thus driving the plunger rod 54 forcibly
into the sleeve 59 to project the tool supporting
rod §5 foreibly in a direction outwardly of the
sleeve 59 or from left to right as seen in Figures
1 and 2, thus imparting a sudden impact or
power stroke to the impact head, blade or bit
mounted on the rod end 70. As the plunger or
piston 48 moves from left to right (Figures 1 and
2 and Figures 2 and 3) the stem 51 disengages
the valve stem 44 so that the spring 46 moves
the valve 45 to a closed position to prevent addi-
tional air passing to the expansion chamber 58
from the intermediate chamber 38. As the plung-
er rod 54 completes its impact stroke the piston
48 will have moved toward the front wall 49
past the vent ports 57 allowing the air in the ex-
pansion chamber 50 to escape through said vent
ports 57 to the atmosphere. - The vent ports 58
vent the forward chamber 56 after the piston 48
has closed the vent ports 57 to the chamber 56
and additionally admit air to the chamber 56
during the return stroke of the piston 48 and until
the vent ports 57 are again in communication

6.
with the chamber 56. This left to right move-
ment of the piston 48 also: loads the spring 55,
s0 that when the air pressure is .releaseq from
the expanded chamber 50 through the vent ports
51, the loaded spring 55 will forcibly return the
parts 48 and 54 from right to left back to their.
positions of Figures 2 and 3.. .In the meantime,
air pressure will have been building up in- the

. Intermediate chamber 39 so that when the stem
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5( strikes the valve stem 44 to displace the valve
45 from right to left to an open position, the.
compressed air will rush through the hore. 40
and passages 42 into the chamber 50. to cause
the piston 48 and piston rod 54 to:repeat. the
operation just previously described, and: this op-
eration will continue to be repeated so. long as
the valve 30 is'manually maintained in an open
position by gripping action .on.the handle ~317.
Likewise, after the tool supporting rod 65 has
been projected by impact of the plunger rod 54
with ‘the inner end' thereof and said plunger
rod has commenced its backward movement from
right to left with the plunger 48, the contractile
spring 68 will return the supporting rod. §5 to
its position of Figure 2 before the plunger.rod
54 has again been projected outwardly of the
front wall 49.

It will thus be apparent that a tool of extremely
simple construction has been provided capable
of being operated by compressed air and where-
in repeated impact or power strokes may be ac-
complished in rapid succession by a mere gripping
action of the operator on the tool. . It will also
be apparent that the fastening 61 and slot 66
cooperate to prevent the rod 65 turning in the
sleeve 89 to thus maintain the impact head, tool
blade or bit nonrotatable relatively to the barrel
13 and in a proper position for the work to-be
performed thereby.

Various modifications and changes are con-
templated and may obviously be resorted to; with-
out departing from the spirit or scope of the in-
vention as hereinafter deﬁned by the appended
claims.

‘I claim as my invention:

1. A pneumatic tool of the character described
comprising an elongated hollow handle: having a
forward end and a rear end, a partition disposed
in the hollow handle and spaced from the forward
end thereof, a piston reciprocably mounted in
the hollow handle. between said partition and its
forward -end, a piston rod extending from-said
piston through the forward end of the handle,
spring means urging the piston toward said par-
tition, a normally closed valve mounted in said
partition and closing a passage- therethrough
opening into an expansion chamber defined by
the space between the piston and partition, a
portion of said hollow handle between said par-
tition and its rear end being adapted to be sup-~
plied with air under pressure through said rear
end of the handle, means carried by said piston
for engaging and displacing the valve to an open
position as the piston approaches said partition
for admitting air under pressure to the expansion
chamber for displacing the piston and piston rod
toward the forward end of the handle, said handle
having vent ports therein opening to the atmos-
phere and located between said forward end and
said partition and past which the piston travels
in its forward movement whereby said expansion
chamber is vented to the atmosphere as the vis-
ton approaches the forward end of the handle
and the spring means thereof is loaded so that
said spring means will propel the piston and pis-
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ton ‘Tod rearwardly toward $aid 'pavtition, said
valve resuming ‘a -closed position as the -piston
is ‘moved -away ‘from -said -partition -and -being
ré-opened as the piston returns-to a position
adjaeent -the partition,-and-an -impact receivin
means-supported by ‘the-handle-ineluding ‘a tool
head reciprocably supported beyond ‘the forward
end of the handle, and-a part-supperting the tool
head and reciprocably mounted relatively to the
hahdle-and -disposed to be-engaged -and -forcibly
projected by the piston rod on-the forward-stroke
of the piston.

-2.~A pneumatic -tool - as in -elaim 1, a-second
partition-member disposed in the handle between
its rear end and said-first mentioned partition
and -combining -therewith to-ferm-an-intermedi-
ate -air -chamber between ‘said partitions and a
réar -4ir chamber between the seecond :partition
and the rear end-of-the-handle and to which rear
air chamber ‘air under pressure is-initially -ad-
mitted, said second partition having-a manually
actuated normally closed valve confrolling-a-pas-
sage -thereof for -admitting -air -to -said -inter-
mediate air-chamber when said manually -actu-
ated ‘valve is displaced to an-open position-to-ef-
fect operation of the impact toel.

3. A pneumatic impact tool is in claim <2, a
front -wall - member -adjustably mounted -in the
handle and forming the forward end thereof hav-
ing-a-bore -extending therefhrough ang forming
a-guide-for- rec1pr0cab1y receiving the piston rod,
said-front wall having an éxternal ‘boss surrcund-
ing-a portion of ‘the pxston rod and on which a
‘stationary part of the:impact receiving means is
detachably- mounted,- said stationary part of the
impact receiving means including a. gu1de sléeve
dispesed in alisnment with sa1d front wall bore
and into which the -piston rod is forcmly pro-
jected, ang said first mentioned part of the im-
pact receiving means comprising -a rod recipro-
cably disposed-in said-guide sleeve and extendmg
outwardly therefrom and having an- inner end
dispesed to be struck by the piston rod as the pis-
ton rod is moved to a projected position.

4. A pneumatic impact-tool as in claim- '3, said
front wall member and said first mentioned par-
tmon being- 1ong1tud1nally adjustable in the han-
dle for 'varying the stroke of the-piston,

5. A pneLmatlc impact tool of the character
deseribed comprising an elongated hollow handle
havmg a forward end and a rear end, spaced par-
titions.mounted in said handle and dividing the
handle- into longxtudmally spaced chambers, said
partitiens-including -a- front partition and a rear
parﬁltlon each having passages extending there-
thiough, normally closed valves mounted in said
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partitions -for -nermally -closing -the passages:

thereof, a pisten recxprocably dxsposed Jin ‘the
handle between its forward end and said front
partition, spring means-urging “the .piston toward
the front-partition: and into engagement with $he
valve thereof for dzsplacmg said front partxtmn
valve to an open posmon a-piston rod extendmg
from the pisten through ‘the ‘forward énd of
said handle impact receiving ineans supported on
the forward end of" the: handle including a recxp-
rocably mounted tool carrymg element ha,vmg an
inner -end dlsposed to be forclbly engaged by
the piston rod. when: prmected by, -moverment - of
the piston forwardly of the handle, -said front
partition valve assuming a closed position as the
piston moves away - “from the front parf.l{uon,
means for ventmg the chamber between the front

partition and piston as the piston approaches a -

fully projected position, and manually actuated
means-for opening the valve of the rear partition
for admittmg air undeér pressure to the chambér
between said-partitions.

6. A pneumatic impact ‘tool as'in elaim 5, and
spring means -for dlsplacmg said tool ca.rrymg
element of the 1mpact receiving reans to a re-
tracted posmon to be forcibly struck by said.pis-
ton rod when the piston is projected.

7. A pneumatic impact tool as in claim 5, said
handle being formed of - end sections, said fromnt
partltlon forming-a couphng member for ‘détach-
ably coupling adjacent inner ends of-said hatidle
sections.

8. A pneumatic impact tool as in €laim's,’ the
valve of said rear.partition being dlsplaceable to
an open position by a rocking movément, an ac-
tuating rod connected to a stém of sald rear parti-
tion valve and extending radially frein the Han-
dle, and a handle member dlsposed externally of
the handle and engaging -said aetuating "rod
whereby & gripping-action on the tool handle and
sctuating handle will rock the rear partition
valve to an open. position, said handle member
and actuating rod forming said inafuially "ac-
tuated means.
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