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1 Claim.
1

The present invention relates generally to new
and useful improvements in the construction of
portable tools which are operable by means of
air under pressure. )

More particularly, this invention relates to an
improved pneumatic hammer construction pri-
marily, though not at all exclusively, designed for
use in the automotive and like industries.

In a meohamsm of thls type, inter mittent ham-
mer Bl lows are dellvered to the shank or handle
end portlons of rivet setting tools, chlsels and the
hke the blows belnsr delivered at a hlgh rate of
speed and continuing so long as the operator
" maintaing an incorporated pressure control de-
vice in open p051t1on asis understood

As a general rule, dev1ces of thIS type’ are of a
configuration resembling a pistol, and are thus
also commonly known as pneumatic guns, rivet
guns and so on.

That is To say, they include a handle portion
assoelated with a barrel portlon substant1a11y
normal thereto so that the gun may be so to
understood

As will appear, the primary objeet of my inven-
tion is to provide a pneumatie hammer Whlch is
more efficient, more powerful, and at the same
tnne hghter in weight than those heretofore in
use.

Features include simpliecity of design; mounting
of the air control valve assembly in a portlon of
the handle to facmtato operatlon thereof, and
also removal thereof as a unit for cleamng pur-
poses when necessary; o replaceable cylinder
member in the form of a case hardened metallic
sleeve adaoted to be pressﬁtted 1nto the barrel
be formed of l1ght welght metal w1thout weaken—
ing the construction; and novel means respon-
sive to the control valve assembly Ior effectmg
thn 1nt°rm1tt°nt remprocatlons of the hammer
blow dehvery member.

There are other features and advantages in-
herent in the invention \vhlch will ke set forth in
the descrlptmn to follow, reference bemg had also
to the accompanying drawmgs wh1ch 1llustrate
in deta1l the nreferred constructlon of my in-
vention.

In said drawings:

Fig, 1 is a top plan view of a pneumatic ham-
mer comprising the present invention;

Fig. 2 is a side elevational view thereof;

Fig. 8 is a front elevational view thereof;

Pig, 4 is a central vertical sectional view there-
of on an enlarged seale, the view being taken
along line §—4 of Pig.1;
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PFig. 5 is a further enlarged reproduction of a
fragmentary port1on of F’1g 4, an included dlsk
or wafer member occupying an alternate pos1t1on,

Fig. 6 is a horizontal sectional view taken on
line 6—86 of Fig. 4;

Fig, 7 is an enlarged reproduction of a frag-
mentary portion of Fig. 6, an included dlsk or
wafer member being shovvn in an alternate posi-
tion corresponding to F1g 5;

Figs. 8, 9 and 10 are vert1cal sectional views
taken respectively on lines 88, 6—9, and IO—IO
in Frg 1, the scale of sald views correspondmg to
that of F1gs 4 and 6;

Fig. 11 is a top plan view of the barrel portion
of the device and certam elements assomated
therewith

Flg 12 is a bottom plan view of Fig. 11;

Fig, 13 is an elevatmnal view, w1th a pair of
dowe] pins in sectlon taken on llne I3-—l 3 of
Fig. 11, the scale correspondlng to that of Flgs
4 and 6

Figs. 14,' 15 and 16 are similar views taken re-
spectively on lines i4—14, 15—{5, and 16—I16 of
Fig, 11; '

Flg 17 is an elevational view of a thin metalhc
disk or wafer adapted to fluctuate when the in-
vention is in operatlon

Fig. 18 is an edge view thereof;

g, 19 is a side elevatlonal view of a hollow -
cylinder adapted to be pressﬁtted into the bore
of the barrel member included in the 1nvent10n

Fig. 20 is a horizontal sectional view taken
through the handle portion of the gun on hne
20—29 of Fig. 4 an incorporated air control Valve
assembly being portrayed in closed position; and

Fig. 21 is a reproduction on an enlarged scale
of the major portion of F1g 20, said control valve
assembly being portrayed in open pos1t10n

In Figs. 1 through 4, the pneumatic hammer
comprising my invention is de51gnated as a whole,
by numeral 36.

It includes a barrel portion generally desig-
nated 32; a handle pOl‘thI’l generally designated
34: 2 manually operable air pressure control as-
sembly 38; a comp051te assembly generally desig-
nated 28 responsive to assembly 36 for automati-
callv effectlng 1nterm1ttent rec1procatory move-
ments of g blow dehvery p1ston member genel
designated 40; an insert cylinder 42; and other
assoc1ated and 1ncorporated parts as will appear

Barrel portron 32 cons1sts of a body portmn 44
the forward end of which is preferably tapered
as at 48 to terminate in a concentric exfremity
48 of reduced peripheral diameter as shown.

‘The rear end of sa1d barrel is externally

: threaded as at 50, and the barrel has formed
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3
therein intermediate its ends, an annular shoul-
der 52, as seen to best advantage in Figs. 4 and 6.

The body of the barrel has formed therein a
longitudinal socket 54, the internal diameter of
which is of a size to accommodate a pressfit in-
sertion of cylinder 42. A counterbore 8€ of
smaller diameter is formed in the forward end
portion of said barrel, thus providing a shoulder
58 against which the forward end face 80 of
said cylinder is situated. .

As shown particularly in Fig. 4, the body por-
tion of the barrel has also formed therein a first
or forward pair of diametrically opposite exhaust
ports 62, and a second or rearward pair of di-
ametrically opposite exhaust ports 64.

The internal configuration of handle portion
84 is seen to best advantage in Fig. 4. Said han-
dle includes a lower hand grip portion 86 in-
tegral with an upper hollow cylindrical portion
68, the latter being internally threaded as at 16,
whereby to engage the externally threaded end
portion £ of barrel member 32.

Rearwardly beyond threaded portion 78, an an-
nular air pressure chamber 72 is provided as
shown, said chamber being in fluid communi-
cation with a passageway 74 leading therefrom
and to a smaller annular air chamber 76, the
latter being located in handle portion 66.

As shown in the drawings, said chamber 7§ is

in horizontal alinement with an air pressure ¢

intake chamber 7§ the diametsr of which is re-
duced, whereby to provide an annular shoulder
80 for a purpose to appear.

Air under pressure from a source (not shown),
is continuously supplied to chamber 78 via pas-
sageway 82, inlet 84, and a flexible air line 88,
the latter being shown by broken lines in Fig. 4,
and inlet 84 being threaded internally for the
reception of a suitable fitting, such as suggested
in broken lines at 88.

The manually operable air control valve as-
sembly 38 is illustrated in detail particularly in
Figs. 20 and 21. This valve assembly controls
the flow of air pressure from intake chamber 78
into chamber 78, as will now be described.

Included in the assembly 38 is a finger piece 98
which is cupshaped as shown, and preferably pro-
vided with a rounded bottom wall portion 82 and
an annular flange portion 94. Rigidly secured by

welding, peening, or otherwise, to the finger piece ;

%6 cenfrally thereof, is one end of a valve stem
98. The other end of said stem has an enlarged
head portion 98 terminating in a reduced portion
108, which after passing through a central aper-
ture provided in an annular cupshaped washer
1082, is peened over to rigidly secure the latter to
said head portion as shown in Fig. 21.

Interposed about the head portion 98 in the
cavity provided in the washer, is a ring 04 of
semi-rigid rubber or the like, the preferable ma-
terial being neoprene. As shown in the drawings,
the exposed portion of said ring projects later-
ally to the left beyond the washer 162, for a
reason to appear.

Numeral {88 indicates generally a hollow valve
plug member of assembly 38. It includes a body
portion 188 terminating at its right end in a cy-
lindrical porticn 118 the external diameter of
which is slightly smaller than the internal di-
ameter of chamber 78, and at its left end in a
cylindrical portion {i2 the external diameter of
which is considerably smaller than the internal
diameter of annular flange 94.

Adjacent the right end 119, body 108 is provided
with an abutment fiange ({4 adapted, when the
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plug is in position, to engage against shoulder
£08. Adjacent its left end (12, body 108 is pro-
vided with an abutment flange | {6, adapted to be
engaged by the flange 94 when the valve assembly
is in fully open position, as will appear. The pe-
ripheral configuration of flange {186 is noncircular,
it preferably being hexagonal as shown.

Intermediate its ends, plug {086 is provided with
a threaded portion (18 engageable with an in-
ternally threaded bore {20 provided in handle
portion B86.

Numeral 122 designates a longitudinal bore in
plug 188; numeral 124 is a similar counterbore;
numeral 126 a shoulder or seat thus formed to
accommedate one end of a compression spring
128, the other end of which bears against the
bottom wall 82 of member 38, whereby the valve
stem 96 is normally biased to the left to force
said projecting portion of ring {84 to seat itself
against portion 148 of plug 1986, as illustrated in
Fig. 20.

A cylindrical segment {38 of the hollow plug
body, which segment extends through chamber
186, is provided with a pair of diametrically op-
posite ports 182 whereby fluid communication ob-
tains between passage 124 and said chamber.

From the foregoing, it should be cbvious that
the air control valve assembly 38 comprises a
composite unit which may be quickly removed
and replaced with ease, by the application of
a3 wrench, or similar tool, to noncircular flange
portion 116 of plug (06.

The composite assembly 38, responsive to air
pressure under confrol of valve assembly 38
whereby to effect the intermittent reciproca-
tions of piston-hammer member 40, will now be
described with particular reference to Figs. 4
through 9, and Figs. 13 through 16.

Said assembly comprises a pair of disk mem-
bers, maintained in peripherally alined relation
by means of dowel pins, and disposed concen-
trically with the pressure chamber 72 in portion
88 of the handle, as reference to the drawings
will demonstrate.

Thus, it is seen particularly in Figs. 4 and 6, that
the right hand face of first or rear disk member
134 is in intimate contact with a solid vertical
wall {36 partly defining chamber 72; that the
left hand face is in intimate contact with the
right hand face of the second, or forward disk
member {28; that the left hand face of the
latter is in intimate contact with end face 149
of barrel member 32, and end face (42 of the
insert sleeve or cylinder 22; and that the periph-
eral diameters of said disks 134 and {38 are iden-
tical, and less than the internal diameter of
chamber 72.

As illustrated in the several views of the draw-
ings, member i34 has formed therein g central
longitudinal bore 144, in fluid communication
with a pair of diametrically opposite transverse
passageways 146, the latter in turn being in fuid
communication with a pair of longitudinal bores
{48 on a radius concentric with bore §44.

At right angles to passageways (46, member
134 is provided with a pair of diametrically op-
posite passageways {50 opening into chamber 72.
Intersecting each passageway 150 is a longitudi-
nal bore 152 also on a radius concentric with bore
144 aforesaid.

The left hand face of disk member {34 has a
circular recess {54 formed therein, and said
member is also provided with a circular flange
158 which surrounds bore (44.

A pair of short longitudinal ports 158 lead from
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each passageway 150 into the recess t54. It is
-noted $hat although one such port would seem to
be sufficient, it has heen found that a better dis-
tribution of air pressure is afforded by the dual
port arrangement.

Complementary disk member 138 has formed
therein a central longitudinal through bore or
passageway (60; a pair of longitudinal through
bores 162 on a radius concentric with bore 1€9; a
pair of diametrically opposite hores 164 each
opening into chamber 12; a pair of longitudinal
bores 166 intersecting bores 164, and on a radius
concenfric with bore 160; a first circular recess
168 formed in the right hand end face of said
disk member; a second smaller recess 118 concen-
tric therewith; a first circular flange {72 sur-
rounding recess {10; a second civcular flange 174
surrounding passageway 180; and a pair of short
longitudinal ports 176 leading from each of the
bores 164 to recess 170.

Tt is not deemed requisite to deseribe in detail
the alinement and registry of these ports and
passageways ab this time, since the arrangement
should be clear from the drawings and the de-
seription of operation to follow later.

Obviously however, it is important that the dis-
position of disk 138 relative to disk 134 and to
adjacent insert cylinder 42 be definitely and
precisely maintained. )

To this end, a pair of diametrically opposite
dowel pins 178 pass through holes 183 in member
{38, and project on either side thereof to enter
sockets 182 and 184 provided respectively in the
end of cylinder 42 and member {34. In this con-

nection, attention is also directed to Figs. 11 -

and 12.

The complementary disk members, thus posi-
tioned, are rigidly clamped between wall {38 and
the rear end faces 140 and 142 respectively, of the

cylinder 42 and barrel member 32. Rigidity is .,

assured by means of a pin 186 which extends
through a hole (88 in a reduced flange porticn {89
of the handle member, as shown in Figs, 4 and 8,
and into a socket 190 provided in body portion 44
of the barrel member.

Pin 186 is of such size that when in place, the
upper rounded end thereof projects upwardly be-
yond the periphery of said annular flange, where-
by it is retained against fortuitous displacement

by means of a removable semi-rigid split collar |,

192, the forward inturned end portion of which
engages against annular shoulder 52, as Tig. 4
demonstrates.

Shown per se in Figs. 17 and 18, is & metallic
wafer 194, the periphery of which is slightly
smaller than cirenlar recess 168 of disk 138.
Thus, as & comparison of Figs. 4 through 7 will
demonstrate, said wafer is free to vibrate or fluc-
tuate from a position sealing bore (44 to a posi-
tion sealing the rear end of passage 180, and vice
versa.

The longitudinal bore i¢5 of cylinder 42 is
counterbored as at 196 to provide a tapered or
frusto-conical shoulder portion 198 adjacent the
forward end of said cylinder.

In alinement with exhaust ports 62, cylinder 42
has formed therein a pair of diametrically op-
posite ports 208; and in alinement with exhaust
ports 64, said cylinder has formed therein a simi-
lar pair of ports 202.

Formed in the periphery of said cylinder, are
a pair of longitudinal air passageways 204, which
as best seen in Fig. 6, form continuations of
aligned bores (62 and 148, Adjacent shoulder
{98, cylinder 42 has formed therein a pair of
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openings 205, each of which establishes fluid
communication between one of said passageways

- 204, and bore 195.

Piston member 40 is of solid construetion, and

. includes a body portion 206 slideable in e¢ylinder

42, g frusto-conical portion 208 adapted to strike

. against shoulder 198 as will appear, and a ¢ylin-

drical hammer portion 210 the periphery of which
is slightly smaller than the diameter of counter-
bores 56 and 196.

Qperation

"The manner in which a mechanic would em-

"ploy this pneumatic hammer i3 believed to be

15j apparent. Guiding the shank or handle portion

of g selected tool with one hand, and gripping the
handle 34 with the other, finger manipulation of
the control valve assembly 36 will effect the de-

"livery of rapidly successive intermittent blows to

20, the said tool, as will be explained.

The shank portion of a ¢hisel C is suggested by
broken lines in Figs. 2 and 4, it being of course
understood that other selected tools may be em-
ployed, the only requisite being that the shanks of
such tools are of a diameter smaller than that of

- counterbore 56.

It will be assumed that air under pressure is
constantly supplied to intake chambey 78 from a
source not shown, delivery being via fiexible line
86, inlet 84, and passage 82.

It will also be assumed that valve assembly 36
is in its normal or closed position illustrated in
Figs. 4 and 20. In this position, flange 114 is
seated against shoulder 80, and ring 104 is main-
tained in sealing position against the end 110 of
plug 186 by means of spring 128, so that the air
under pressure is confined in said chamber 78.

Release of said pressure, for delivery via cham-
ber 76 and passage T4 to “air chamber 72, is
effected by pressure applied to finger piece 98
whereby to compress spring 28 and propel the
assembly composed of elements 88, 100, (02 and
164 to the right and away from plug end (10, as
portrayed in Fig. 21.

As a result, so long as the valve assembly is
maintained open, a constant flow of pneumatic
pressure is directed into chamber 12 via counter-
bore 124, ports 132, air chamber T8, and pas-
sage T4.

It is noted at this time, that the provision of
hexagonal flange 116, serves a dual purpose.
That is to say, it provides for easy removal of the
entire assembly 38, and in addition, provides an
abutment for flange 94, whereby, regardless of
pressure unconsciously or otherwise applied by
the fingers of the operator, the flow of air power

“continues until removal of finger pressure auto-

matically and positively shuts off the air supply
as spring 128 expands. _
Assuming now that the air control assembly

88 is open, and that the blow delivery piston 48

is in the broken line rearward position thereof
portrayed in Fig, 4, wafer (94 will be momentar-
ily in the position portrayed in ¥Figs. 5 and 7, thus

sealing port 144.

_Consequently, the air pressure passes from
chamber 12 through bores {64 and ports 116 into
recesses 170 and 168, thence through passage
160 into cylinder 42, thus driving piston 48 for-
wardly to strike against the shank of chisel C,
as portrayed by the full line position of said
piston in Fig. 4.

It is noted that the position of the piston
there illustrated is likewise a momentary one,
and that it represents the maximum forward
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stroke thereof, the impact being absorbed by
shoulder 198 at such time.

That is to say, should the resistance to the
cutting action of tool C be normal, then piston
48 will strike shoulder 198 as the hammer por-
tion 210 of said piston drives the tool forwardly,
as is understood. However, should the resist-
ance offered be great, the piston stroke may be
arrested short of its maximum travel, as should
also be understood.

In either case, piston 48 after having been
driven forwardly past exhaust ports 202—=64, con-
tinues to advance by momentum, and after strik-
ing a blow against the end of tool C, automatical~-
ly rebounds rearwardly a sufficient distance for
the frusto-conical portion 268 to pass beyond
pressure intake openings 205.

Immediately following the instant when body.

portion 285 of the piston uncovers openings 2065,
the air pressure, now reversed as will be ex-
plained, forces said piston rearwardly until por-
tion 268 thereof passes exhaust ports 280—862,
the piston continuing to advance thereafter by
momentum to the momentary broken line posi-
tion thereof portrayed in Fig. 4, whence it is
again driven forwardly.

The reciprocatory movements of piston 42 are
so rapid that the hammer blows are struck with
what may be termed machine-gun velocity, but
on the other hand, manual release of finger piece
98 will automatically effect the cessation of said
movements, as should be clear from the earlier
description of valve assembly 36.

The confined but otherwise unsupported wafer
184 controls the reversal of pressure application
to alternate ends of the piston 42.

In other words, as pressure enters cylinder 42
via passage {60 as described, wafer 184 is auto-
matically maintained in the position thereof il-
lustrated in Figs. 5 and 7.

However, as the rear end of piston 48 passes
exhaust ports 202—64, the pressure supply in
chamber 72 is exerted against the right hand face
of said wafer via passages 150 and ports 15§,
whereby to force said wafer leftwardly to the
position thereof illustrated in Figs. 4 and 6.

As g result, passageway (60 becomes sealed, and
simultaneously pressure is suppled to passage-
ways 204 via recess {54, bore {44, transverse ports
148, longitudinal bores 148, and passages 162,
as particularly apparent from an inspection of
Fig. 6.

This reversal of pressure flow is coincidental
with the rebounding action of piston 42, so that
instantaneously after body portion 206 uncovers
openings 205, pressure entering cylinder 42 by
way of said openings is directed against the for-
ward end of the piston to force it rearwardly.

Instantaneously after the forward end of pis-
ton body 286 passes rearwardly beyond exhaust
ports 288—62, the further movement of said
piston by momentum again causes wafer 194 to
move to the right for a repetition of the cycle, as
should be manifest.

From the foregoing description and reference
to the drawings, it should be clear that the in-
vention provides a compact, highly efficient
mechanism adapted to achieve its objectives.
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What I claim is: | ' s v

In a device of the character described, said
device including a reciprocable hammer blow
delivery piston member: means for intermittently
and automatically reversing the application of
pneumatic air pressure from the front to the
rear end of said piston, and vice versa; said
means comprising a composite assembly includ-
ing a pair of disk members maintained in periph-
erally alined relation by means of dowel pins with
a metallic wafer therebetween; the first or right
disk member having formed therein a central
longitudinal bore, a first pair of diametrically
opposite transverse -passageways in fluid com-
munication therewith, a pair of longitudinal bores
on a radius concentric with said central bore
each in fluid communication with one of the
transverse passageways, a second pair of dia-
metrically opposite passageways at right angles
to said first pair, a pair of longitudinal bores also
on a radius concentric with said central bore and
each Intersecting one of said second pair of pas-
sageways, a circular recess in the left hand face
portion, an annular flange surrounding the left
end of said central bore, and at least one short
longitudinal port leading from each of the second
pair of passageways to said recess; the second or
left hand disk member having formed therein a
central longitudinal through passageway, a pair
of longitudinal throigh bores on a radius con-
centric with the central bore, a pair of diamet-
rically opposite bores, a pair of longitudinal bores
on a radius concentric with said central bore each
intersecting one of saig diametrically opposite
bores, a first circular recess in the right hand face
portion, a second smaller recess concentric there-
with, a first circular flange surrounding the Iatter
Tecess, a second circular flange surrounding the

40 Tight end of said central through bore, and at
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least one short longitudinal port leading from
each diametrically opposite bore to said second
recess; the metallic wafer being of a size slightly
smaller than the first circular recess in the right
hand face portion of the second disk member,
and larger than the circular recess in the left
ha.réd face portion of the first disk member afore-
said.

LOWELL N. BROWN.
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