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12 Claims. (ClL 121—13)

This invention relates to a device for driving large fas-
teners completely home in one stroke into any kind of
wood and is particularly useful in laying hardwood floor-
ing.

An object of this invention is to provide a pneumatic-
ally operated hammer mechanism which can be adjusted
from a gentle tap to a substantial impact of the hammer
means on the fastener being driven into a work piece.

Another object is to provide a pneumatic hammer mech-
anism in which the hammer means has a constant pres-
sure on it throughout its working stroke.

An additional object is to provide such a device which
is easily lubricated through the driving cylinder auto-
matically during use.

A further object is to provide a fastener feed magazine

having a constant force spring, by which means the fas--

teners are fed to the operating slot in the hammer under
a constant force.

Briefly, the present invention relates to a portable pneu-
matic sledge hammer comprising a first cylinder having
a closed end and a removable plate on the other end and
an elongated second cylinder integrally formed with said
plate, of smaller diameter than said first cylinder, and
disposed coaxially therewith and having an inner end
portion lying within said first cylinder. A first piston is
operable in said first cylinder and is slideably mounted
on said end portion. Spring means is disposed at the
closed end of said first cylinder and biases the first piston
back along the second cylinder against said other end.
The inner end of the second cylinder has a removable
cap which is spring biased against said inner end in fluid
tight relation and the first piston has a sleeve extension
on one end which is movable against the cap to open
said inner end. Said extension has four peripherally
spaced longitudinal slots to provide fluid communication
between the cylinders when the cap is removed.

Control valve means is provided on the first cylinder
to introduce fluid under pressure into the first cylinder
to operate said first piston. Hammer means is disposed
in the secend cylinder and includes a striker head and an
elongated guide arm on the head, a hammer piston oper-
able in the second cylinder and slideable on said arm, and
spring means in contact with said hammer piston for
biasing said hammer means to a neutral position against
the inner end of the second cylinder and at the end of
the guide arm remote from the striker head.

Fastener feeding means is attached at the outer end
of the second cylinder and pin means is provided on the
striker head which is engageable with the feeder means
to transmit driving force from the hammer means to a
fastener delivered by the feeder means. The hammer
piston, upon removal of said cap in response to actuation
by the first piston, is movable along the guide arm and
against the striker head, the entire hammer means then
movable in a continuing stroke as a unit along the second
cylinder against the spring bias to impart driving force
to the fastener.

The two cylinders and the first piston are dimensioned
so that the decrease in volume at the closed end of the
first cylinder during actuation is substantially equal to
the increase in volume at the inner end of the second
cylinder, so that substantially constant operating pressure
is maintained on the hammer means throughout the
working siroke of the device.

The fastener feeding means comprises a base member
having an elongated operating slot in one face thereof
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diménsioned to receive a fastener for use. An elongated
fastener magazine is affixed to said base member perpen-
dicular to said face and communicating with said slot.
Follower means is disposed in said magazine and con-
stant force spring means on said magazine is intercon-
nected with said follower means to urge a stack of staples
in said magazine toward the operating slot for use. The
spring means includes a roller laterally disposed on the
magazine adjacent the base member and aligned with
the curved bottom surface of the latter. The constant
force leaf spring is affixed at one end to the periphery of
the roller and is disposed around the curved bottom sur-
face of the base member with its upper end operably
connected to the follower means. The spring is slideable
around said curved bottom surface and onto said roller
as said follower means moves in the magazine toward
the operating slot.

Other objects and features of the invention will become
apparent in the following description and claims, and in
the drawings in which:

FIG. 1 is a perspective view of one form of the device;

FIG. 2 is an enlarged side elevational view in section
showing the operating mechanism in the normal at rest
position;

FIG. 3 is a view similar to that of FIG. 2 showing the
operating mechanism in the fully actuated position;

FIG. 4 is an exploded view of the parts of the bleed
valve;

FIG. 5 is an exploded view of the parts of the line
valve;

"FIG. 6 is a section taken along lines 6—6 of FIG. 1;

FIG. 7 is an enlarged plan view of the device shown
in FIG. 6;

FIG. 8 is a section taken along lines 8—38 of FIG. 7;
and

FIG. 9 is a section taken along lines 9—2 of FIG. 2.

Referring now to the drawings, a pneumatic sledge
hammer constructed according to the principles of the
present invention is shown in FIGS. 1-3, inclusive, and
designated generally by the reference numeral 20. It is
comprised of a first cylinder 11 having a closed end 12
and a removable plate 13 at the other end 14, Remov-
able plate 13 is connected to the first cylinder by any
convenient means such as threads 5. Elongated second
cylinder 16, integrally formed with plate 13, is disposed
coaxially with first cylinder 11 and has an inner end por-
tion 17 lying within said first cylinder. First piston 18
is operable in said first cylinder and is slidably mounted
on inner end portion 17 for axial movement thereon.
O rings 19, 2¢ of neoprene, etc. provide fluid tight seals
at the inner periphery 21 and outer periphery 22 respec-
tively of piston 18. Piston 18 has sleeve extension 23
on its inner end 24 which has a plurality of peripherally
spaced longitudinal slots or apertures 25 extending there-
through to provide fluid passages as will be explained
hereafter. Coil spring 26 is disposed in the reduced
cylindrical end portion 27 of the first cylinder 11 and
extends axially along the cylinder into engagement with
inner face 28 of first piston 18 and biases said piston into
a normal position against the removable plate 13 as
shown.

Circular disc or cap 29, having a peripheral lip 30 fits

‘against the enlarged inner end 31 on the second cylinder

17. Gasket means 32 of neoprene or the like is affixed to

‘the lip 3% to enhance the closure of lip 3¢ against inner

end 31 thereby developing a fluid tight seal between cyl-
inders 11 and 17. <Coil spring 33, of considerably smaller
diameter than spring 26, is disposed in central recessed
portion 34 at closed end 12, coaxial with spring 26 and
contacts recessed portion 25 on cap 29 to bias the latter
member against end 31 of cylinder 16.
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Slideably disposed in cylinder 16 for axial movement
therein is hammer means 36 which comprises striker
head 37, elongated guide arm or rod 38 extending rear-
wardly from head 37 (or to the right as shown in FIG.
2) and hammer piston 39 operable in said second cyl-
inder 16 and slideably disposed on said arm 38 for
movement between limiting positions defined by striker
head 37 at one end and end fastening means 4@ con-
sisting of a nut or the like threaded onto the inner end
41 of said arm 38.

Coil spring 42 is disposed in cylinder 16 and biases
hammer assembly 36 to the normal position shown in
FIG. 2 in which hammer piston 3% bears against the
radially inwardly extending enlarged inner end 31 of cyl-
inder 16 and is at the second limiting position, i.e., against
fastening means 40, on guide arm 38, thereby being re-
mote from striker head 37.

Screwed into the outer face 43 of siriker head 37 is
threaded plug 44 which carries one end 45 of inserter
pin 46 and thereby mounts the latter centrally aligned
with hammer means 36. The other end 47 of inserter
pin 46 is slideable through slot 48 in striker plate 49
mounted on the inner face 5¢ of plug 51 threadably
engaging the outer end portion 52 of cylinder i6 (see
also FIGS. 7 and 8). End 47 of striker pin 46 is en-
larged as shown in FIG. 7 so that it cannot pass through
stot 48, or to the right as viewed in FIG. 7, to insure
proper alignment of pin 46 at all times.

Fastener feeding means 33 is disposed at the outer end
52 of cylinder 6. Base member 54 extends from
threaded insert or plug 51 and has elongated rectangular
operating slot’ 35 in its upper face 56 axially aligned
with inserter pin 46 and dimensioned to receive fastener
57 for use. Base member 54 has curved bottom 58 and
elongated fastener magazine 59 affixed on its upper sur-
face 56 in a perpendicular relation as shown and in com-
munication with operating slot 55.
on the top of a stack of staples 61.

Roller 62 is rotatably mounted on lateral bracket 63
on magazine 59 adjacent base member 54. The roller
62 is aligned with the curved bottom surface 58 and
constant force leaf spring 64 is affixed at one end 63 to
the periphery 66 of roller 62 and is trained around curved
surface 58 and extends upwardly as viewed in FIG. 6
along the magazine and is connected with follower 69
at its upper end 67. Spring 64 is slideable around curved
surface 58 and onto roller 62 as follower 60 moves to-
ward slot 55 in base member 54 and provides constant
feeding force on fasteners 61.

Operating fluid, i.e. compressed air, is fed to the ham-
mer through operating handle 68. Suitable hose con-
nection means 69 is provided at the outer end 78 of
handle 68 to supply air to the control valve means 73.
Control valve means 71 comprises a line valve 72 which
is actuated by trigger 73 to supply air from entry chan-
nel 74 to the innmer chamber 75 of cylinder 11. Line
valve 72 is comprised of the parts shown in FIG. 5.
Slotted sleeve 76 is inserted into cylindrical bore 77 in
the handle 68 and retained therein by press fit or other
suitable means with peripheral slot 78 aligned with air
passage 79 and peripheral slot 8% aligned with handle
exhaust passage 81. The sleeve 76 is dimensioned so
that its inner end 82 terminates short of air supply pas-
sage 74. Plunger 83 is axially slideable in bore 77 and
has an arm 84 extending axially thereof and is connected
to button 85 which is slideable in slotted sleeve 76. Gas-
ket 86 is provided on the plunger for sealing engagement

with the inner end 82 of the slotted sleeve 76. Coil

spring 87 bears against the plunger 83 and biases it into
sealing engagement with the inner end 82 of the slotted
sleeve 76 or to the left as viewed in FIGS. 2 and 3.
Threaded plug 88 threadably engages the plunger end 89
of cylindrical bore 77 and provides manual adjustment
of spring bias on the plunger 83.

Follower 60 rides
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In the normal position of line valve 72 (see FIG. 2)
the button 85 projects partially out of the cylindrical
bore 77 and holds the trigger 73 at an angular outward
position. Gasket 82 and plunger 83 seal the inner end
82 of the sleeve 76 and close off the air delivery passage
74. Peripheral slots 80 and 78 are aligned with exhaust
passage 81 and passage 79, respectively, thereby exhaust-
ing cylindrical chamber 75 to the atmosphere. Finger
pressure on trigger 73 (to the right as viewed in FIGS. 2
and 3) moves the plunger 83 to the right against spring
bias to the position shown in FIG. 3 in which button 85
closes off exhaust passage 81 and plunger 83 intercon-
nects passages 74 and 79, thereby delivering air pressure
to the cylindrical chamber 75.

Bleed valve 98 is interconnected between passages 79
and the interior of cylinder 11 on the closed end side
91 thereof (see also FIG. 4). Bleed valve 90 is com-
prised of slideable sleeve 92 having an annular groove
93 near its inner closed end 94 and another annular
groove 95 near its outer open end 96. Sleeve $2 is
axially slideable in bore 97 in cylindrical head 98. Coil
spring 99 extends into axial recess 166 in sleeve 82 and
bears against adjustment screw 101 which threadably
engages bushing 102 threaded into the outer end of re-
cess 97, to provide normal bias of sleeve 92 all the way
to the left as shown in FIG. 2. An O ring 163 of aco-
prene or the like is inserted in annular groove 93 to pro-
vide fluid tight seal of sleeve 92 in cylindrical bore 97.
Sleeve 92 is normally maintained in the position shown
in FIG. 2 wherein passage 7% is interconnected with
cylindrical chamber 91 through the alignment of annular
recess 95 with ports 184, 185 in the cylindrical head 98.
When sufficient pressure is developed in chamber 81 by
such interconnection with passage 79 then such pressure,
through passage 106, pushes against the closed end 94
of sleeve 92 and overcomes the spring bias, pushing the
sleeve to the right into the position shown in FIG. 3,
moving annular recess 94 out of alignment with ports
i$4, 105, thereby disconnecting passage 79 from cylin-
drical chamber 9%1. Screw 181 may be manually ad-
justed to vary the bias of spring 99 and determine pres-
sure required in-chamber 91 to close off bleed valve 96.

In conjunction with bleed valve 9§ is an automaiic
ciling mechanism 187 (see FIG. 1) which drips oil into
annular groove 95 when it is to the right of ports 164,
185 as viewed in FiIG. 2 so that upon each movement of
the bleed valve to its open position, i.e., with annular
groove 95 aligned with ports 164, 185, oil wiil be sprayed
into cylindrical chamber 91 and lubricate all of the mov-
ing parts. Threaded plug 168 is provided adjacent op-
erating handle 68 and communicating with air passage
79 to provide access for cleaning purposes, etc.

In use, the hammer is held by iis operating handle 68
and the outer end 109 of operating slot §5 is placed
against the work piece at the point where it is desired to
drive the fastener 57 next to be driven by the hammer.
With the mechanism as shown in FIG. 2 trigger 73 is
pressed to the right thereby closing off exhaust passage
81 interconnecting supply passage 74 with passage 79
and delivering compressed air into the larger cylinder 11,
Depending on the preselected tension of spring 99 air is
bled through bleed valve 96 into chamber %1 as well as
delivered to the underside 118 of piston 18. When
suitable pressure has been developed in chamber 91, it
is distributed to the closed end 94 of sleeve $2 through
passage 186 and closes bleed valve 90. At this point
no further compressed air is delivered to the closed end
chamber 91, but is thereafter delivered entirely against
the underside 116 of piston 18 to move the pision to the
right as viewed in FIGS. 2 and 3 to the position shown
in FIG. 3. In this fravel sleeve extensicn 23 of piston
18 unseats cap 29 from sealing engagement with end 31
of cylinder 16. Slots 25 in sleeve 23 permit delivery
of the compressed air from chamber 21 intc cylinder 16
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and against hammer piston 39. The movement of piston
18 in response to the compressed air delivered to its
underside 116 is very quick and causes a quick opening
of the cap 29 with a corresponding sudden movement of
hammer piston 39 slideably along guide arm 38 and
against striker head 37 with a sudden impact which re-
sults in hammer means 36 driving striker pin 46 against
fastener 57 in operating groove 55 until the fully actuated
position as shown in FIG. 3 is reached. At this point
the fastener has been driven into the work piece (not
shown). Exhaust ports 111 are provided near the outer
end 52 of cylinder 16 to permit air in the outer end
portion 112 of cylinder 16 to escape and avoid the build-
up of back pressure which would tend to diminish the
driving impact of the hammer means 36.

By adjustment of screw 101, the actuation of hammer
means 36 can be varied from a gentle tap to a tremen-
dous blow. By unscrewing the screw to the right as
viewed in FIG. 2, the bias of spring 99 is decreased and
the actuation of the hammer means 36 is thereby propor-
tionately diminished. Correspondingly, adjustment of the
spring inwardly or to the left as viewed in F1G. 2 pro-
duces actuation of greater force. The air bled into
chamber 81 after closure of bleed valve 98 is compressed
by piston 18 prior to opening of the cap 29 and adjust-
ment of bleed valve 9§ thus determines the preselected
compression of the air in chamber 91 which is to be used
to actuate the hammer means 39.

The volume in chamber 91 displaced by movement of
piston 18 toward closed end 12 is substantially equal to
the increase of volume in cylinder 16 caused by move-
ment of hammer piston 39 away from the inner end 31
thereof. This design thereby provides a constant pres-
sure in the device during the entire working stroke.

After the fastener 57 has been driven into the work
piece as just described, release of trigger 73 will cause
line valve 72 to shift back to its normal position in which
supply passage 74 is closed off and exhaust passage 81
is interconnected, through slots 80 and 78 of sleeve 76
with passage 79. Spring 42 moves the hammer piston
39 back along the interior of cylinder 16 to the right (as
viewed in FIG. 2) and springs 33 and 26 reset their
respective parts, i.e.,, cap 29 and piston 18. The air
pressure frem chamber 75 is thereby exhausted through
passage 79, line valve 72 and exhaust passage 81. All
parts are returned {o their positions as shown in FIG. 2.

Any suitable materials may be used for the parts of
the hammer. Tool steel has been found suitable for the
striker plate 49 and inserter pin 46. Cold rolled steel
has proven satisfactory for the operating slot 55. The
pistons 18 and 39 may be made of cast iron in order to
avoid scoring of the cylinders 131 and 16 which can be
made of steel. The first cylinder 11 can also be an
aluminum casting and the valve parts may be of brass.
Normally it has been found that the various coil springs
can be of a strength from about eighty to one hundred
pounds, but this value can vary depending upon choice.

While one embodiment of the invention has been shown
and described it is to be understood that various changes
and additions can be made by those skilled in the art
without departing from the scope and spirit of the in-
vention.

This application is a continuation-in-part of applica-
tion Ser. No. 716,776, filed February 21, 1958.

What is claimed is:

1. In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the like,
a driving means comprising a first cylinder, a second
cylinder of smaller diameter than said first cylinder hav-
ing an inner end portion lying within said first cylinder,
a first piston operable in said first cylinder and slideably
mounted on said end portion, spring means biasing said
first piston against said other end, first valve means clos-
ing said inner end, said first piston movable against said
first valve means to open said inner end, conirol valve
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means on said first cylinder to introduce fluid under
pressure into said first cylinder to operate said first pis-

‘ton, hammer means in said second cylinder including a

striker head, an elongated guide arm on said head, a
hammer piston operable in said second cylinder and
slideable on said arm, means on said striker head en-
gageable with said fastener to transmit driving force from
said hammer means to said fastener, said hammer pis-
ton, upon opening of said first valve means in response
to actuation by said first piston, being movable along
said guide arm and against said striker head, said ham-
mer means then movable in a continuing stroke as a
unit along said second cylinder against the spring bias
to impart driving force to said fastener.

2. In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the like,
a driving means comprising a first cylinder, an elongated
second cylinder of smaller diameter than said first cyl-
inder disposed coaxially therewith and having an inner
end portion lying within said first cyilnder, a first piston
operable in said first cylinder and slideably mounted on
said end portion, spring means biasing said first piston
against said other end, spring biased first valve means
closing said inner end, said first piston movable against
said first valve means to open said inner end, control
valve means on said first cylinder to introduce fluid un-
der pressure into said first cylinder to operate said first
piston, hammer means in said second cylinder including
a striker head, an elongated guide arm on said head, a
hammer piston operable in said second cylinder and
slideable on said arm, spring means in contact with. said
hammer piston for biasing said hammer means to a neu-
tral position against said inner end of said second cylinder
and at the end of said guide arm remote from said
striker head, means on said striker head engageable with
said fastener to transmit driving force from said hammer
means to said fastener, said hammer piston, upon open-
ing of said first valve means in response to actuation by
said first piston, being movable along said guide arm
and against said striker head, said hammer means then
movable in a continuing stroke as a unit along said sec-
ond cylinder against the spring bias to impart driving
force to said fastener.

3. In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the like,
a driving means comprising a first cylinder having a
closed end and a removable plate on the other end, an
elongated second cylinder of smaller diameter than said
first cylinder disposed coaxially therewith and having an
inner end portion lying within said first cylinder, a first
piston operable in said first cylinder and slideably
mounted on said end portion, spring means disposed at
said closed end biasing said first piston back along said
second cylinder against said other end, spring biased first
valve means closing said inner end, said first piston hav-
ing a sleeve extension on one end movable against said
first valve means to open said inner end, said extension
having a plurality of longitudinal slots in its periphery
to provide fluid communication between said cylinders
when said first valve means is opened, control valve
means on said first cylinder to introduce fluid under pres-
sure into said first cylinder to operate said first piston,
hammer means in said second cylinder including a
striker head, an elongated guide arm on said head, a
hammer piston operable in said second cylinder and
slideable on said arm, spring means in contact with said
hammer piston for biasing said hammer means to a neu-
tral position against said inner end of said second cylinder
and at the end of said guide arm remote from said striker
head, means on said striker head engageable with said
fastener to transmit driving force from said hammer
means to said fastener, said hammer piston, upon open-
ing of said first valve means in response to actuation by
said first piston, being movable along said guide arm and
against said striker head, said hammer means then mov-~
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able in a continning stroke as a unit along said second
cylinder against the spring bias to impart driving force
to said fastener.

4, In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the like,
a driving means comprising a first cylinder having a
closed end and a removable plate on the other end, an
elongated second cylinder of smaller diameter than said
first cylinder disposed coaxially therewith and having an
inner end portion lying within said first cylinder, a first
piston operable in said first cylinder and slideably
mounted on said end portion, spring means biasing said
first piston back along said second cylinder against said
other end, a removable cap on the inner end of said sec-
ond cylinder, spring means biasing said cap against said
inner end in fluid tight relation, first valve means clos-
ing said inner end, said first piston having a sleeve exten-
sion on one end movable against said cap, first valve
means to open said inner end, said extension having a
plurality of longitudinal slots in its periphery to provide
fluid communication between said cylinders when said
cap is removed, control valve means on said first cylinder
to imfroduce fluid under pressure into said first cylinder
to operate said first piston, hammer means in said second
cylinder including a striker head, an elongated guide arm
on said head, a hammer piston operable in said second
cylinder and slideable on said arm, spring means in con-
tact with said hammer piston for biasing said hammer
means to a neutral position against said inner end of said
second cylinder and at the end of said guide arm remote
from said striker head, means on said striker head en-
cageable with said fastener to transmit driving force from
said hammer means to said fastener, said hammer piston,
upon removal of said cap in response to actuation by said
first piston, being movable along said guide arm and
against said striker head, said hammer means then mov-
able in a continuing stroke as a unit along said second
cylinder against the spring bias to impart driving force
to said fastener.

5. In a portable pneumatic sledge hammer of the typs
used for driving a fastener into a work piece or the like,
a driving means comprising a first cylinder having a
closed end and a removable plate on the other end, an
elongated second cylinder of smaller diameter than said
first cylinder disposed coaxially therewith and having an
inner end portion lying within said first cylinder, a first
piston operable in said first cylinder and slideably
mounied on said end poriion, spring means disposed at
said closed end biasing said first piston back along said
second cylinder against said other end, a removable cap
on the inner end of said second cylinder, spring means
biasing said cap ageinst said immer end in fluid tight
relation, said first piston having a sleeve extension on
one end movable against said cap to open said inner
end, said extension having a plurality of spaced longi-
tudinal slots in dts periphery to provide fluid comunica-
tion between said cylinder when said cap is removed,
contral valve means on said first cylinder to introduce
fluid under pressure into said first cylinder to operate
said first piston, hammer means in said second cylinder
including @ striker head, an elongated guide arm on said
head, a hammer piston operable in said second cylinder
and slideable on said anm, spring means in contact with
said hammer piston for biasing said hammer means to
a neutral position against said inner end of said second
cylinder and wat the end of said guide arm remote from
said striker head, means on said striker head engageable
with said flastener to transmit driving force from said
hammer means to said fastener, said hammer piston, upon
removal of said cap in response to actuation by said first
piston, being movable along said guide arm and against
said striker head, said hammer means then movable in a
continuing stroke as a unit along said second cylinder
against the spring bias to impest driving force to said
fastener, said cylinders -and said.first -piston being -di-
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mensioned so that the decrease in volume at the closed
end of said first cylinder during actuation is substantially
equal to the increase in volume at the inner end of said
second cylinder, whereby substantially constant oper-
ating pressure is maintained on said hammer means
throughout the working stroke.

6. In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the
like, a driving means comprising a first cylinder having
a closed end and a removable plate on the other end,
an elongrted sacond cylinder dntegrally formed with said
plate of smaller diameter than said first cylinder disposed
coaxially therewith and having an inner end portion
lying within said first cylinder, a first piston operable in
said first cylinder and slideably mounted on said end
portion, spring means disposed at said closed end bias-
ing said first piston back along said second cylinder
against said other end, a removable cap on the inner
end of said second cylinder, spring means biasing said
cap against said inner end in fluid tight relation, said
first piston having o sleeve exiension on one end mova-
ble against said cap to open said innmer end, said ex-
tension having four spaced longitudinal slots in its periph-
ery to provide fluid communication between said cylinder
when said cap is removed, conirel valve means on said
first cylinder to introduce fluid under pressure into said
first cylinder to operate said first piston, hammer means
in said second cylinder including a striker head, am
clongated guide arm on said head, @ hammer piston oper-
able in said second cylinder and slideable on said arm,
spring means in contact with said hammer piston for
biasing said hammer means to a neutral position against
said inner end of said second cylinder and at the end of
said guide arm remote from said striker head, pin means
on said striker head engageable with said fastener to
transmit driving force from said hammer means to said
fastener, said hammer piston, upon removal of said cap
in response to actuaticn by said first piston, being mova-
ble along said guide arm and against said striker head,
said hammer means then movable in a continuing stroke
as a unit along said second cylinder against the spring
bias to impart driving force to said fastener, said cylinders
and said first piston being dimensioned so that the de-
crease in volume at the closed end of said first cylinder
during actuation is substantially equal to the increase
in volume at the dnner end of said second cylinder,
whereby substantially constant operating pressure is main-
tained on said hammer means throughout the working
stroke.

7. In a portable pneumatic sledge hammer of the
type used for driving a fastener into a work piece or the
like, a driving mechanism comprising a first cylinder, a
second cylinder of smaller diameter than said first cylin-
der having an inner end portion lying within said first
cylinder, a first piston operable in said first cylinder and
longitudinally slideable on said end portion, spring means
biasing said first piston back along said second cylinder
against said other end, first valve means closing said
inner end, said first piston movable against said first
valve means to open said inner end, control valve means
on said first cylinder to infroduce fluid under pressure
into said first cylinder to operate said first piston, said
control valve means comprising a line valve for control-
ling flow of fluid to the bottom of face of said first pis-
ton from a supply and a normally open bleed valve
interposed between said line wvalve and said first piston
commumicating with said first cylinder, said bleed valve
closeable after a preselected pressure is developed in said
first cylinder upon opening of said line valve, said valve
spring biased to a normally off position at which said
first cylinder is exhausted from the bottom face of said
first piston, hammer means in said second cylinder in-
cluding a striker head, an elongated guide arm on said
head, @ hammer piston operable in said second cylinder
and slideable on said arm, means on said striker head
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éngageable with said fastener to transmit driving force
from said hammer means to said fastener, said hammer
piston, upon opening of said iirst valve means in response
to actuation by said first piston, being movable along
said guide arm and against said striker head, said ham-
mer means then movable in a continuing stroke as a
unit along said second cylinder against the spring bias
to impart driving force to said fastener.

8. In a portable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the like,
a driving mechanism comprising a first cylinder, an clon-
gated second cylinder of smaller diameter than said first
cylinder disposed ccaxially therewith and having an in-
ner end portion lying within said first cylinder, a first
piston operable in said first cylinder and longitudinally
slideable on said end portion, spring means biasing said
first piston against said other end, spring biased first
valve means closing said inner end, said first piston mov-
able against said first valve means to open said inner
end, control valve means on said first cylinder to in-
troduce fluid under pressure into said first cylinder to
operate said first piston, said control valve means com-
prising a line valve for controlling flow of fluid to the
bottom face of said first piston from a supply and a
normally open bleed valve interposed between said line
valve and said first piston communicating with said first
cylinder, said bleed valve closeable after a preselected
pressure is developed in said first cylinder upon opening
of said line valve, said line valve spring biased to a nor-
mally off position at which said first cylinder is ex-
hausted from the bottom face of said first piston, ham-
mer means in said second cylinder including a striker
head, an elongated guide arm on said head, a hammer
piston operable in said second cylinder and slideable on
said arm, spring means in contact with said hammer
piston for biasing said hammer means to a neutral posi-
tion against said inner end of said second cylinder and
at the end of said guide arm remote from said striker
head, means on said striker head engageable with said
fastener to transmit driving force from said hammer
means to said fastener, said hammer piston, upon open-
ing of said first valve means in response to actuation by
said first piston, being movable along said guide arm
and against said striker head, said hammer means then
movable in a continuing stroke as a unit along said
second cylinder against the spring bias to impart driv-
ing force to said fastener.

9. In a poriable pneumatic sledge hammer of the type
used for driving a fastener into a work piece or the
like, a driving mechanism comprising a first cylinder
having a closed end and a removable plate on the other
end, an elongated second cylinder of smaller diameter
than said first cylinder disposed coaxially therewith and
having an inner end portion lying within said first cyl-
inder, a first piston operable in said first cylinder and
longitudinally slideable on said end portion, spring
means disposed at said closed end biasing said first piston
back along said second cylinder against said other end,
spring biased first valve means closing said inner end,
said first piston having a sleeve extension on one end
movable against said first valve means to open said inner
end, said extension having a plurality of longitudinal
slots in its periphery to provide fluid communication be-
tween said cylinders when said first valve means is
opened, control valve means on said first cylinder to in-
troduce fluid under pressure into said first cylinder to
operate said first piston, said control valve means com-
prising a line valve for controlling flow of fluid to the
bottom face of said first piston from a supply and a
normally open bleed valve interposed between said line
valve and said first piston communicating with said first
cylinder, said bleed valve closeable after a preselected
pressure is developed in said first cylinder upon opening
of said line valve, said line valve spring biased to a nor-
mally off position at which said first cylinder is ex-
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hausted from the bottom face of said first piston, ham-
mer means in said second cylinder including a striker
head, an elongated guide arm on said head, a hammer
piston operable in said second cylinder and slideable on
said arm, spring means in contact with said hammer pis-
ton for biasing said hammer means to a neutral posi-
tion against said inner end of said second cylinder and
at the end of said guide arm remote from said striker
head, means on said striker head engageable with said
fastener to transmit driving force from said hammer
means to said fastener, said hammer piston, upon open-
ing of said first valve means in response to actuation by
said first piston, being movable along said guide arm
and against said striker head, said hammer means then
movable in a continuing stroke as a unit along said sec-
ond cylinder against the spring bias to impart driving
force to said fastener.

10. In a portable pneumatic sledge hammer of the
type used for driving a fastener into a work piece or the
like, a driving mechanism comprising a first cylinder
having a closed end and a removable plate on the other
end, an elongated second cylinder of smaller diameter
than said first cylinder disposed coaxially therewith and
having an inner end portion lying within said first cyl-
inder, a first piston operable in said first cylinder and
longitudinally slideable on said end portion, spring means
disposed at said closed end biasing said first piston back
along said second cylinder against said other end, a re-
movable cap in the inner end of said second cylinder,
spring means biasing said cap against said inner end in
fluid tight relation, said first piston having a sleeve ex-
tension on one end movable against said cap to open
said inner end, said extension having a plurality of longi-
tudinal slots in its periphery to provide fluid commuica-
tion between said cylinders when said cap is removed,
control valve means on said first cylinder to introduce
air under pressure into said first cylinder to operate said
first piston, said coatrol valve means comprising a line
valve for controlling flow of air to the bottom face of
said first piston from a supply and a normally open
bleed valve interposed between said line valve and said
first piston communicating with said first cylinder, said
bleed valve closeable after a preselected pressure is de-
veloped in said first cylinder upon opening of said line
valve, said line valve spring biased to a normally off
position at which said first cylinder is exhausted from
the bottom face of said first piston, hammer means in
said second cylinder including a striker head, an elon-
gated guide arm on said head, a hammer piston oper-
able in said second cylinder and slideable on said arm,
spring means in contact with said hammer piston for
biasing said hammer means to a neutral position against
said inner end of said second cylinder and at the end of
said guide arm remote from said striker head, means on
said striker head engageable with said fastener to trans-
mit driving force from said hammer means to said
fastener, said hammer piston, upon removal of said cap
in response to actuation by said first piston, being mov-
able along said guide arm and against said striker head,
said hammer means then movable in a continuing stroke
as a unit along said second cylinder against the spring
bias to impart driving force to said fastener.

11. In a portable pneumatic sledge hammer of the
type used for driving a fastener into a work piece or the
like, a driving mechanism comprising a first cylinder
having a closed end and a removable plate on the other
end, an elongated second cylinder of smaller diameter
and total volume than said first cylinder disposed coaxially
therewith and having an inner end portion lying within
said first cylinder, a first piston operable in said first
cylinder and longitudinally slideable on said end portion,
spring means disposed at said closed end biasing said
first piston back along said second cylinder against said
other end, a removable cap on the inner end of said sec-
ond cylinder, spring means biasing said cap against said
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inner end in fluid tight relation, said first piston having a
sleeve extension on one end movable against said cap to
open said inner end, said extension having a plurality of
spaced longitudinal slots in its periphery to provide fluid
communication between said cylinders when said cap is
removed, control valve means on said first cylinder to in-
troduce air under pressure into said first cylinder to op-
erate said first piston, said control valve means compris-
ing a line valve for controlling flow of air to the bottom
face of said first piston from a supply and a normally
open bleed valve interposed between said line valve and
said first piston communicating with said first cylinder,
said bleed valve closeable after a preselected pressure
is developed in said first cylinder upon opening of said

line valve, said line valve spring biased to a normally !

off position at which said first cylinder is exhausted from
the bottom face of said first piston, hammer means in said
second cylinder including a striker head, an elongated
guide arm on said head, a hammer piston operable in
said second cylinder and slideable on said arm, spring
means in contact with said hammer piston for biasing
said hammer means to a neutral position against said inner
end of said second cylinder and at the end of said gunide
arm remote from said striker head, means on said striker

Lead engageable with said fastener to transmit driving 3

force from said hammer means to said fastener, said
hammer piston, upon removal of said cap in response to
actuation by said first piston, being movable along said
guide arm and against said striker head, said hammer

means then movable in a continuing stroke as a unit @

along said second cylinder against the spring bias to im-
part driving force to said fastener, said cylinders and
said first piston being dimensioned so that the decrease
in volume at the closed end of said first cylinder during

actuation is substantially equal to the increase in volume 3

at the inner end of said second cylinder, whereby substan-
tially constant operating pressure is maintained on said
hammer means throughout the working stroke.

12. In a portable pneumatic sledge hammer of the
type used for driving a fastener into a work piece or the
like, a driving mechanism comprising a first cylinder hav-
ing a closed end and a removable plate on the other end,
an elongated second cylinder integrally formed with said
plate of smaller diameter and total volume than said first
cylinder disposed coaxially therewith and having an inner
end portion lying within said first cylinder, a first piston
operable in said first cylinder and longitudinally slideable
on said end portion, spring means disposed at said closed
end biasing said first piston back along said second cylin-
der against said other end, a removable cap on the inner
end of said second cylinder, spring means biasing said
cap against said inner end in fluid tight relation, said first
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piston having a sleeve extension on one end movable
against said cap to open said inner -end, said extension
having four spaced longitudinal slots in its periphery to
provide fluid communication between said cylinders when
said cap is removed, control valve means on said first
cylinder to introduce air under pressurel into said first
cylinder to operate said first piston, said control valve
means comprising a line valve for controlling flow of
air to the bottom face of said first piston from a supply
and a normally open bleed valve interposed between said
line valve and said first piston communicating with said
first cylinder, said bleed valve closeable after a preselected
pressure is developed in said first cylinder upon opening
of said line valve, said line valve spring biased to a nor-
mally off position at which said first cylinder is exhausted
from the bottom face of said first piston, hammer means
in said second cylinder including a striker head, an elon-
gated guide arm on said head, a hammer piston operable
in said second cylinder and slideable on said arm, spring
means in contact with said hammer piston for biasing
said hammer means to a neutral position against said
inner end of said second cylinder and at the end of said
guide arm remote from said striker head, pin means on
said striker head engageable with said fastener to trans-
mit driving feree from said hammer means to said fas-
tener, said hammer piston, upon removal of said cap in
response to actuation by said first piston, being movable
along said guide arm and against said striker head, said
hammer means then movable in a continuing stroke as a
unit along said second cylinder against the spring bias to
impart driving force to said fastener, said cylinders and
said first piston being dimensioned so that the decrease
in volume at the closed end of said first cylinder during
actuation is substantially equal to the increase in volume
at the inner end of said second cylinder, whereby sub-
stantially constant operating pressure is maintained on
said hammer means throughout the working stroke.
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