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This invention relates to the art of dimpling
rivet holes in relatively thin and resilient metal
sheets preparatory to driving flush rivets or of
otherwise forming such sheets adjacent aper-
tures therein between a driving die and & buck-
ing die or anvil. Specifically, the invention is
contained in a dimpling tool adapted for use in
closely restricted areas where it is difficult or
impossible to employ two men, one “driving” the
dimple and one “bucking” the impulses of the
tool and is an improvement on the invention dis-
closed in U. 8. Patent No. 2,344,944 for Dimpling
tool, issued to James G. Hurst on March 28, 1944.

It is an object of this invention to provide a
tool of the kind described in the aforesaid ap-
plication which shall be constructed to permit
ready change of dimpling heads to meet chang-
ing job requirements. )

It is another object of this invention to pro-
vide a tool of the character described of simple
construction and operation.

Further objects and advantages of the inven-
tion will be brought out in the following descrip-
tion taken in connection with the accompanying
drawing and appended claims.

In the drawing which is for illustrative pur-
poses only:

Figure 1 is a longitudinal sectional view of a
dimpling tool embodying the invention, asso-
ciated parts of the tool being shown in phantom.

Figure 2 is a perspective view of the dimpling
die, tension rod and key of the dimpling head.

Figure 3 is an elevational view partly in section
of the dimpling tool. -

Percussive tools and the control! thereof are
well known in the art. For example, Patent
Number 2,101,159 shows a pneumatic gun and its
controlling mechanism in detail. The present
invention is an improvement on such a tool and
accordingly the description and drawing herein
do not repeat the details of these known devices.

As best shown in Figure 3 of the drawing, the
dimpling gun consists essentially of a cylinder
or barrel 10 to which is assembled a pistol type
grip handle {{. The grip handle 1s adapted at
{1’ to be connected to a fiuid pressure supply line
and is provided with an inlet duct 12 leading from
the point of connection to the Interior of the
cylinder 10. A valve controlling the inlet duct
has a stem {8 which is slidable in a bore 18 in the
grip handle and has a head (T mounted thereon
and engageable with a seat (8 to thereby con-
trol the passage of fluid in the duct 12. A spring
21 is Interposed between the valve head 17 and

10

16

-reciprocates a striker piston 26.

against its seat 18, From the valve, a continua-
tion. of the duct 12 leads directly to the cylinder
and delivers live motive fluid to the cylinder dur-
ing the striking phase of the gun’s operation and
serves as an exhaust during the retractive phase.

The forward end of the valve stem 16 pro-
trudes from the grip handle and bears against
& trigger 23 pivotally carried by a pin 24 mounted
on the handle /.,

The inner end portion of the bore of the cylin-
der 10 constitutes a piston chamber 25 in which
In forward
movement this piston strikes a cylindrical head
21 formed with an internally threaded annular
flange 28. The head 21 is slidably movable in
the outer end portion 28 of the bore of the cylin-
der 10, being limited in its inward travel ‘by the
inwardly projecting annular flange 30 on the wall
of the cylinder 10.

g0 A driving dimpling die 81 has at its Inner end
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& threaded plug 22 to hold the valve yieldably 55

a hollow cylindrical extension wall 32 which is
threadedly secured to the flange 28, and at its
outer end a hollow cylindrical shank 83 the for-
ward end of which is frusto-conically shaped with
an included angle suitable for dimpling opera-
tions. A thrust spacer 34 is clamped between
the head 27 and die 31, and has a central cylin-
drical extensjon 36 fitting tightly within the wall
32 providing a rigid connection between the ham-
mer and die suitable for transmission of the
percussive blows delivered to the die In the op-
eration of the tool.

The die 31 is reciprocatable over a limifed range
within a shell 86 which fits snugly within the
outer end of the gun cylinder and is held therein
by the clamping action of the inwardly flanged
nut 87 against the outwardly projecting flange
38 on the shell 36. The nut 37 is threaded on
the outer rim surface of the gun cylinder,

A tension rod 39, threaded for a limited dis-
tance at each of its ends, is seated within the
bore 40 of the dimpling die 81, projecting well
beyond the outer end of this die at its cuter end
and threadedly engaging a flat double ended key
41 at its inner end, The inner end of the rod
39 is peened to permanently secure the key 41
thereto. The arms of the key extend radially
outward to engage two diametrally opposite key-
way slots 42 in the wall 82 of the die 31 and
two diametrally opposite slots 43 in the wall of
the shell 36, preventing relative rotation of the
tension rod 39, die 31 and shell 36. Since the
shell 36 is stationarily clamped in place by the
hut 37, the tension rod 38 cannot rotate relative-
1y to the gun cylinder 0. The length of the key-
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way slots 42, axially of the dimpling dle 1s greater
than the width of the arms of the key 41 permit-
ting the limited reciprocative movement of the
die 31 required for the dimpling operation. A
retaining pin 44 seated in a small bore 45 eccen-
trically disposed crosswise of the shell 36 engages
a slot 46 in the side of the die 31 to prevent ac-
cidental separation of the shell and die of the
dimpling head assembly, when this assembly is
not installed in the gun.

The dimpling head assembly comprises the
hammer head 27, dimpling die 31, shell 36, spacer
34, key 41 and tension rod 9. The dimpling head
assembly also includes a dimpling anvi] or buck-
ing die 471 which is axially bored and the bore of
which is threaded to engage the outer threaded
end of the tension rod 39. The shell 36 has a
work engaging face 48 usually made normal to
the axis of the tool, and the anvil die 47 has s
work engaging face 48 usually of the same size
as the working face 48 and preferably slightly
inclined in conical fashion away from the face
48 and recessed at 60 to conform to the end of
the die 31.

The gun may be used with different inter-
changeable dimpling head assemblies the parts
of which are adapted for use with different sizes
and styles of rivets and screws. Different nuts
37 may also be used to secure the different dim-
pling head assemblies to the gun, to suit the out-
side diameter of the shell 3¢ which may be a part
of the assembly.

To use the tool, the gun with the dimpling head
assembly secured in the end thereof and with the
anvil die removed from the assembly, is placed
against the sheet to be dimpled with the rod 39
inserted in the rivet or screw hole of the sheet.
The conical end of the die 31 engages the sheet,
pushing the die and hammer head 21 inwardly
unti] the working face 48 engages the metal sheet.

The anvil die is then threaded in place on the
tension rod and tightened against the metal sheet,
the rim of the die being knurled to facilitate this
operation. The key 41 prevents the die 31 from
turning as the anvil die 47 is screwed into place.

The gun trigger is then pulied to admit air to
impel the piston 26 forward, striking the hammer
head 27. The die 31 is forced into the sheet to
form the dimple, after which the trigger is re-
leased returning the striker piston 2§ to its orig-
inal position by the application of fluid pressure
to the forward side of the striker piston through
fluid passages (not shown) in the manner de-
scribed in the above mentioned Patent Number
2,101,159. The anvil die is removed, readying
the tool for the next dimpling operation.

If the anvil die 41 is located in a place which
{8 inaccessible for turning it, the nut 3T may be
loosened and the shell 38 rotated in a direction
to turn the rod 8% within the threaded bore of
the anvil die 47 in a direction to draw the anvil
die against the sheet to be dimpled, the surface
of the shell 38 being knurled for this operation.

While there have been described herein certain
embodiments of this invention, the invention Is
not to be understood as confined to these partic-
ular embodiments, but is to be given the defini-
tion and scope expressed in the following claims.

I claim:

1. In a tool for die forming work articles com-
prising apertured plates, the combination of: a
pneumatic gun with a percussion piston; a die
support having a work engaging face and de-
tachably secured to the outer end of the gun; a
hollow bored die axially movable with respect to
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the piston and slidably secured In the support
in position to receive the blows of the percussion
piston and arranged to move forward in forming
contact with the work article while the work arti-
cle is held against work engaging face; a tension
rod in the bore of the dle, said rod projecting
forwardly of the die and being held against for-
ward movement by said support; an anvil mem-
ber independent of the work article cooperating
with said die and securable to the forward end
of said rod forwardly of the work article; and
means associated with said rod for pulling the
anvil member toward the support to clamp the
work article thereagainst.

2. In a tool-for die forming work articles com-
prising apertured plates, the combination of: a
pneumatic gun with a percussion piston; a die
support having a work engaging face detachably
secured to the forward end of the gun; a hollow
bored die slidably secured in the support in posi-
tion to receive the blows of the percussion piston
and arranged to move forward in forming contact
with the work article while the work article is
held against sald work engaging face; a tension
rod in the bore of the die, said rod projecting for-
wardly of the die and threaded at its forward
end, and being held against forward movement
and against rotation by said support; and an
anvil member independent of the work article
co-operating with said die and threadedly secura-
ble to the forward end of said rod forwardly of
the work article. .

3. In a tool for die forming work articles com-
prising apertured plates, the combination of: a
pneumstic gun with a percussion piston; a die
support having a work engaging face and detach-
ably secured to the forward end of the gun; a
hollow bored die slidably secured in the support
in position to receive the blows of the percussion
piston and otherwise unsecured to sald gun and
arranged to move forward in forming contact
with the work article while the work article is
held against said work engaging face; a tension
rod in the bore of the die, said rod projecting
forwardly of the die and being limited in forward
movement by the support; an anvil member inde-
pendent of the work article co-operating with
said die and securable to the forward end of said
rod, said support, die and rod being removable
forwardly from the outer end of the gun as a self
contained unit; and means associated with said
rod for pulling the anvil member toward the sup-
port to clamp the work article thereagainst.

4. The combination defined in claim 3 in which
said movement of said rod is limited in each di-
rection with respect to said support.

5. The combination defined in claim 3 in which
movement of said die is limited in each direction
with respect to said support and said movement
of said rod is limited in each direction with re-
spect to said die.

8. The combination defined in claim 3 in which
said die support and die are formed to limit for-
ward movement of the die, and said die has a
hammer head at its inner end spanning the inner
end of the bore of said die, and in addition
thereto; a removable retainer limiting inward
movement of sald die on said support; and a
radial key secured to the inner end of said rod
and disposed forwardly of said hammer, said dle
and support being radially slotted to recelve sald
key.

7. In a tool for die forming apertured plates,
the combination of:: a tool housing having a work
engaging face; a forming tool projectable from
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the housing; a hammer in the housing movable
to engage the forming tool to project it from the
housing; an anvil for co-operating with said tool,
said anvil having a threaded bore; a tension rod
in said housing, threadedly seated in said bore
and having an end thrust engagement with a
rearwardly facing surface on said housing adja-
cent the front end of said housing; means limit-
ing inward movement of the rod in the housing;
and means preventing rotation of the rod in the
housing.

8. In» a tool for forming apertured plates, the
combination of: a barrel; a percussion piston
reciprocatable in the barrel; pneumatic means
for reciprocating the percussion piston; a cylin-
drical shell rigidly mounted in said barrel and
having at its forward end a work engaging sur-
face; a holinw bored forming die slidable within
the shell and adapted to be struck by the piston;
means limiting movement of the forming die for-
wardly of said work engaging face; means limit-
ing movement of the forming die inwardly of the
shell; a tension rod disposed in the bore of the
forming die and projecting substantially beyond
said work engaging face, said rod heing threaded
at its forward end; means limiting inward move.
ment of said rod relative to said die; means pre-
venting rotation of said rod relative to said shell;
and an anvil die having a threaded bore for en-
gagement with the threaded end of the rod.
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9. In a tool for forming apertured plates the
combination of: a barrel; a percussion piston
reciprocatable in the barrel; pneumatic means
for reciprocating the percussion piston; and a
dimpling head assembly detachably securable in
Lue barrel comprising a shell housing having a
work engaging face at its forward end, means for
rigidly securing the housing to the forward end
of the barrel, a hollow bored die slidably mounted
in the housing, said housing and die being formed
to limit forward movement of the die to forming
position with a die co-operating anvil element,
a hammer head fixed on the inner end of the die
for receiving the blows of said percussion piston,
said shell having means for limiting inward
movement of the die to a non-forming position.
a tension rod in the bore of said die, said rod
projecting forwardly substantially beyond said
die when in forming position, a radially extend-
ing key secured to said rod and engaging said
shell to prevent relative rotation thereof, said die
and hammer head having end thrust surfaces en-
gageable with said key and rod to limit move-
ment of said rod in both directions, and a hollow
bored anvil element formed to co-operate with
said die and for threaded engagement with the
projecting end of sald rod.
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the housing; a hammer in the housing movable
to engage the forming tool to project it from the
housing; an anvil for co-operating with said tool,
said anvil having a threaded bore; a tension rod
in said housing, threadedly seated in said bore
and having an end thrust engagement with a
rearwardly facing surface on said housing adja-
cent the front end of said housing; means limit-
ing inward movement of the rod in the housing;
and means preventing rotation of the rod in the
housing.

8. In» a tool for forming apertured plates, the
combination of: a barrel; a percussion piston
reciprocatable in the barrel; pneumatic means
for reciprocating the percussion piston; a cylin-
drical shell rigidly mounted in said barrel and
having at its forward end a work engaging sur-
face; a holinw bored forming die slidable within
the shell and adapted to be struck by the piston;
means limiting movement of the forming die for-
wardly of said work engaging face; means limit-
ing movement of the forming die inwardly of the
shell; a tension rod disposed in the bore of the
forming die and projecting substantially beyond
said work engaging face, said rod heing threaded
at its forward end; means limiting inward move.
ment of said rod relative to said die; means pre-
venting rotation of said rod relative to said shell;
and an anvil die having a threaded bore for en-
gagement with the threaded end of the rod.
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9. In a tool for forming apertured plates the
combination of: a barrel; a percussion piston
reciprocatable in the barrel; pneumatic means
for reciprocating the percussion piston; and a
dimpling head assembly detachably securable in
Lue barrel comprising a shell housing having a
work engaging face at its forward end, means for
rigidly securing the housing to the forward end
of the barrel, a hollow bored die slidably mounted
in the housing, said housing and die being formed
to limit forward movement of the die to forming
position with a die co-operating anvil element,
a hammer head fixed on the inner end of the die
for receiving the blows of said percussion piston,
said shell having means for limiting inward
movement of the die to a non-forming position.
a tension rod in the bore of said die, said rod
projecting forwardly substantially beyond said
die when in forming position, a radially extend-
ing key secured to said rod and engaging said
shell to prevent relative rotation thereof, said die
and hammer head having end thrust surfaces en-
gageable with said key and rod to limit move-
ment of said rod in both directions, and a hollow
bored anvil element formed to co-operate with
said die and for threaded engagement with the
projecting end of sald rod.
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