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Our invention relates to--an apparatus for

forming dimples, and more particularly to an
improved dimpling tool including means whereby
the depth of the dimple to be formed may be pre-
cisely controlled..
- Our present 1nvent10n relates to improvements
in dimpling tools of the type described and
claimed in the copending application; Veit, Meth-
od and apparatus for the dimpling of hard metal
alloys, Serial No. .548,073, filed August 4, 1944.
The tool of the instant invention provides many
of the advantages described in connection with
the device of said Veit application and has been
developed and is utilized for similar purposes.

Our improved dimpling tool also includes means
for controlling the final position of the tool body
with respect to the top surface of the sheet being
dimpled to insure that the spinning tool will move
down into the sheet far enough to form an ade-
quate dimple but not so far that the burr re-
mover will cut into the surface of the sheet. The
construction is such that.this has been achieved
while retaining the advantages of the tool of the
sald copending application,

It is possible for a skilled operator to achleve

a careful control of the depth of each dimple with

existing dimpling tools, = This, however, requires
considerable experience in the handling of the
tools. When unskilled operators use such tools,
variations of several thousandths of an inch in
the depth of the dimple, and damage to the sur-
face of the sheet adjacent the dimple by the burr
remover, may occur. In. sheet metal work re-
quiring precision and accuracy of the degree in-
volved in the construction of aircraft, and the
like, such variations and imperfections lead to
excessively high costs, and are to be avoided if
p0551b1e

To provide equipment suited to use by un-
skilled operators, drill presses are conventionally
equipped with adjustable frame stops to limit the
movement of the tool at a predetermined point
with respect to the frame. Such apparatus, how-
ever, does not stop the movement.of the tool at
a predetermined point with respect to the surface
of a sheet. All large metal sheets possess thick-
ness variation from point to point over their sur-
face. Consequently the various portions of the
sheet surface are not.on the same plane. When

the conventional drill press frame stop is so ad--

justed as to produce the desired dimple on the
thick.part of the sheet the tool would not at a
thinner portion of the sheet come down- far
enough to complete the dimple or to remove the
burr formed by the dimpling operatlon When
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the frame stop is adjusted-for:the thin portion,
the tool -would.-cut:too deeply-into the thicker
part. As-aresult,:control arrangements which
involve regulatory means-apart from the dim-
pling tool itself require the-skilled operator to
make frequent adjustments-to compensate for the
variations in the thickness of metal being worked.
The unskilled operator being unfamiliar with the
thickness variations.inherent in'sheet stock and
lacking" the -experience:that would provide the
proper “feel” of the :working tool finds it dlﬁicult
to form acceptable dimples. -

It is an- object of: our invention to provide a
spin dimpling tool having dimple control means
integral therewith whereby the: operator may
produce. uniform,-acceptable dimples regardless
of the thxckness vana.txon m the sheet being
worked.- -

It is a further obJect of our mventmn 0. pro-
vide a tool for forming a dimple about a hole in
sheet metal that includes a metal spinning ele-
ment adapted to be advanced into the sheet to
spin ‘a- conical dimple about the hole and trim
the burr occasioned by the spinning, and wherein
means are provided 'to insure that the tool ad-
vance will complete the dimplé and trim the burr
flush with the surface of thé sheet without being
advanced to a point where the burring operation
penetrates the surface.of the sheet,

It is another obJect of ‘our invention to provide
a tool for forming a d1mp1e about‘a hole in sheet
metal that includes & metal spinning element
adapted to be advanced ‘inito the sheet to spin a
conical dimple about'the hole, and burr trimming
means surrounding said ‘metal spmmng element
adapted to be advanced’ with:said spinning ele-
ment whereby said trimming elément will trim
the burr occasioned by the spinning, and wherein
control means are provided to:insure that the
tool advance will complete ‘the dimple to a pre-
determined depth'in the sheet and will trim the
burr flush with the surface of the sheet without
permitting the trunmmg element to penetrate the
surface of the sheet,

It is another obj ect of our mventlon to provide
a tool accordmg to the preceding object wherein
the said control means includes a pressure pad
mounted for. ax1al and rotary ‘movement relatlve
to said spinning and.trimming. means, and co-
operatmg stops on the tool body. and pressure pad
pressure pad and. tool body

- It.is another-object: of our inventlon to prov1de

a:-tool according to, the prepedlng object wherein
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the cooperating stops may be quickly and accu-
rately adjusted.

It is another object of our invention to provide
a dimpling apparatus having a tool body, a pres-
sure pad mounted for relative axial movement
with respect to the tool body, and wherein such
axial movement may be accurately controlled by
adjustable means on the tool body.

These and other objects of our invention will

appear more fully in the following description-i

and in the accompanying drawings, wherein:
Figure 1 is a cross sectional view of our dim-

pling tool with the sheet to be dimpled in place

on the anvil, and with the tool'in raised position;

Fig. 2 is a similar view showing the spinning’

element lowered with respect to the pressure pad;

Fig. 3 is an enlarged end view of ‘the spinning
and burring elements of the tool;

Fig. 4 is an enlarged fragmentary perspective
view showing the spinning, burring, and pilot ele-
metits of the tool; and

Fig. 5 is an enlarged detail in perspective of
the adjusting collar of our dimpling tool.

A preferred embodiment of ‘our invention
comprises a rotating tool body 6 having at one
end a shank 71 adapted to be secured to and
driven by the chuck 8 of a conventional drill
press, and an: anvil” 9 including a depending
centering boss 10 held in a suitable fixture, or
vise, 11 in alignment with the axis of the tool
body 6 as shown in Figure 1. ‘The lower end of
the tool body 6 is provided with an axial bore
12 interiorly threaded to receive the threaded
shank 13 of a metal spinning element (4. ‘At
its lower  end- the metal spinning element: 14 is
formed with a plurality of radial ribs (see Figs.
1, 3-and 4), each having a rounded outer edge,
to work the metal of the dimple, as described
in the copending applieation, Serial No. 548,073.
The extreme tip -of the' spinning element 14 is
formed to funetion as a pilot 16. Swrrounding
a portion of the spinning element which extends
below the toel body 6, and in threaded engage~
ment with the spinning’ element, is a burrer 17

formed: at .its lower end with cutting teeth 18.

Shims -of wvarying- thickness may be inserted
between the -spinning element {4 and the-top
of the bore 12- to accommodate adjustment of
the spinning element -and- burrer ocecasioned by
wear and sharpening -of the teeth {8. A shim
18 is shown abutting the end of shank 13 to pre-~
vent further movement into the threaded bore
{2 due to axial pressure and turning of the tool
body. When the cutting feeth (8 become worn
or shortened by re-sharpening it is necessary
to move the spinning element {4 upwardly in
relation to the burrer 17 in order to preserve
the proper spacing between their working edges.
‘Consequently the shim 19 would in that event be
replaced by 2 thinner one. An aperture 29 is
provided in one side of the burrer {71 to accom-
modate a spanner wrench whereby the burrer
may be tightened on the spinning elemehnt (4.
A slidably mounted cylindrical pressure pad 21
is provided for the major portion of its length
with an axial bore which is adapted to re-
ceive the burrer 17 and the adjacent portion of
the tool body 6. The pressure pad is provided
with a concave end surface 22, which cooper-
ates with the convex anvil’ surface 23 to' flex
the sheet metal slightly in a direction oppdsite
that' of the dimple ‘itself to:obtain the advan-
tages of the arrangement shown and descrlbed
in Veit patent, No. 2288 378; granted June 30,
1942, -The pressure pad 21 is urged downward-

<

ly by a spring 24 extending from the shoulder
26 on the tool body 6, and to insure that the
pressure pad will not be driven by the tool body
as the pad engages the work sheet W, an upper
thrust bearing 32 and a lower thrust bearing 40
are provided to effect free rotation between the

‘tool*body & afid sleeve38.

- The "end-portion of thetool Body 6-adjacent
the shank 7 is threaded to receive an interiorly

“‘threaded collar 26 which is adapted for adjust-

able movement on the threaded portion of the

“tool body. The collar 26 is shown in detail in
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Figure'5. ~To- ‘prevent the rotation of the collar

-on ‘the taol body:after its adjustment, the col-
‘1ar'26 ‘is split ‘on*bhe side, as at 21, and may be

clampéd on ‘to the "tool body 6 as by a threaded

Jolt- being-passed-through a hole 28 which is cut

through portions of the collar on both sides of
the break 27. A notch 29 may be cut in the col-
lar to provide working ‘surface for adJustmg and
seeuring of-‘the holt:
A Sleeve’ 30° stitroutids ‘the‘tool body - and i se-
cured- at one end“to’ ‘the - pressire ‘pad 21 as by
serews' 31,  The sleeve is eut out- as-at’ 88 adja-
cent its end to receive the top- porﬁon of Ppres-
sure- pad- 24, théreby  fofraing e ‘moie” secure
and rigid bond between ‘the sleéve and-the pad.
“To limit the axial-fhovément of the sleeve-and
pressure” pad- with'respeet- to ‘the tool body, ‘the
sleeve 30 -is- brovided adiaeent “its opposn;e end
with'-an ‘interlorly: éxtending 18dge’ 34+ arransed
to provide a seat: 81 for vuter ‘thriist-bearing 35.
When-‘the 601" body is Faised free of ‘the work
sheet-(Pig.” 1) ‘the- céllar: 26 is: spaced ‘o' ‘short
distance ‘from' the' top. of- oiiter -thrist’ beating
38, this-distance- deisending ‘on ‘the ‘adjustment of
the- collar 26-on’'shank 1, "When ‘the tool boedy
is'in-its“loweréed  position rélative to the pressure
pad (Fig: 2) the ‘collar 26 bears-an:'outer thriist

‘bearmg -35.

“As the ehuek 8is’ ‘Jowered-the entire: assembly
moves toward the sheet"W to- be" dsmpled -and
the pilot 16-enters’ at/hroug‘h a"vivet -hole in-the
work sheet. The spring 4-urges--the- pressure
pad 21" sgainst ‘the Wwork: ‘coaxially of ‘the rivet
hale, ‘thereby: stoppifig” the turning of the pad.
‘The ‘sheet is $ir's{ held and bent ‘slightly upward-
ly--around:the-edges “of “the ¥ivet: Kole" by ‘the
cooperating faces:of-the Pressire pad -and-‘the
anvil,- ‘to’ eliminat depréession  which' - would
othérwise forin in ‘the area- adjacent the’ dimple.
As ‘the” downward ‘movément is” continued ‘the
spring 24 is-comptessed-and-the ribs 15 of ‘the
metal spinning- elerient’ 18 4nd the ‘teeth 18 'of
the burfer 11°moveé “wveértieally ‘thiough the ‘open-
ing in-the’ pressire pa(f 21 to'ehgage the pper-
most surface of the sheéet-area to be dimpled.
The sheet stock forming the dimple is progres-
sively swworked- into the die” recess ’36''of “the anvil
9. - In-the ‘évent:a ‘Birr:is formed at the upper
edge ‘of -the dimple by- ‘the 'Spinnitig ‘elemént; the
rotatmg ‘tegth -18:of ‘the Hurter 17 rémove -t.

“The ‘extent of the movément 'of ‘thé tool ‘body,
spintihg* ‘element - 4hd - biirver-Wwith' relation - to
the- pressure” pa :s intited by the relatmnshlp
between' the 1ipper® siﬁ-’face 'of leflge 34 'of ‘the
sleeve '30- and ‘the “‘€olar 26 ‘on the tool body' 6.
When' the: toel - body “has moved- dovwnwardly
through the- sleeve {6 the ‘point where ‘the cdliar
26 * contacts © the * thrust bearing 35 “further
downward ‘moverent: of- ‘the' tool’ body is pre-
vented, * Thus by ¥mitifig ‘the ‘relativé movement
between ‘the ‘tool bedy and the’ presstire pad and
sleeve the  depth’of ‘the' d1mple is~ accurately
controlled “within narrow - limits: ‘Tegardless of
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variations in work sheet thickness., The extent
of movement which is permitted between the
thrust bearing 35 and the collar 26 may be
varied, by raising or lowering the collar 26 on
the tool body 6.

Preferably shank 7 is provided with an en-
larged unthreaded base portion 38 formed
slightly less in diameter than the diameter of
tool body 6. Indicia 3% may be placed on said
base porfion 38 and an index line may be so
positioned on the top of the collar 26 as to show
in fractions of an inch the displacement of the
pressure pad sleeve with respect to the tool body.
The user may thus determine with micrometer
exactness the character of the dimple to be pro-
duced and assure removal of any burr formed
adjacent the dimple.

If it is desired the sleeve 30 may be prevented
from rotating relative to the tool body 8 by a
laterally extending member secured to the sleeve
that engages a stop on the dimpling tool stand!

With the use of our invention it will be appre-
ciated that the depth of the dimples will be the
same regardless of variations in the thickness

of the sheet being worked and that no skill is £

required to consistently obtain uniform dimples.

Our invention is capable of many modifications
within the scope of this specification and is not
to be limited to the precise arrangement shown

nor otherwise than as set out in the following 5

claims.

We claim:

1. A tool for dimpling sheet metal stock com-
prising an anvil having a conical recess and a
coaxial pilot bore, means adapted to be moved
toward and away from said anvil including a
pilot to center the stock with respect to said bore,
a metal spinning member rotatable about the
axis of said pilot to spin the stock to be dimpled
into the recess of said anvil as the pilot is ad-
vanced with respect to said bore, a metal cut-
ting means placed radially relative tc and car-
ried by the spinning member for rotation there-
with to trim the burr at the juncture between
the surface of the sheet stock and the stock spun
into the anvil recess, a pressure pad journaled
on the spinning member, and means on the spin-
ning member and pad adapted to limit the move-
ment of said spinning member toward said anvil
and thereby control the amount of spinning of
the stock.

2. A tool for dimpling apertured sheet metal
stock comprising an anvil with a convex surface
having a conical recess and a coaxial pilot bore,
means adapted to be moved toward and away
rom said anvil including a tool sleeve formed
with an interiorly extending ledge spaced from
one end, a tool body adapted for rotatable mount-
ing in said sleeve having a shoulder adapted for
engagement with said interiorly extending ledge
of the sleeve with one end of said fool body
formed for connection to a rotative driving de-
vice and the other end thereof provided with
an element receiving bore, an apertured pressure
pad mounted as an extension of said sleeve hav-
ing a concave bearing surface aligned with the
convex surface of the anvil, spring means spaced
between said shoulder of the tool body and the
pressure pad arranged to urge the tool body
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shoulder into contact with said ledge, a metal 70

spinning means mounted in said bore end of the

6

tool body comprised of a work centering pilot
aligned with the anvil pilot bore and a conical
spinning element formed with a plurality of radial
ribs adapted for uniform engagement with a
metal sheet stressed over the anvil for spinning
metal of said sheet into the conical recess of said
anvil, a burr removing element mounted on the
tool body for rotation adjacent the spinning ele-
ment, an adjusting means mounted on the tool
body having a lockable collar spaced from the
tool sleeve and adapted for locked engagement
with the too! body to limit axial movement of
said tocl hody relative to the sleeve.

3. A tool for forming a conical dimple about a
hole in sheet metal comprising a tool body formed
at ohe end for connection to a rotative mecha-
nism with the other end thereof provided with
a ribhed, conical metal-spinning element, a burr-
removing element carried by the tool body having
cutting teeth normal to the axis of the tool body
arranged at the outer end of the ribs of said
metal-spinning element and adapted to trim flush
with the surface of the sheet being dimpled a
burr occasioned by the spinning, and means to
control the movement of said tool body toward
the surface of the sheet, said control means com-
prising a pressure rad mounted for axial and
rotary movement relative to said spinning and
burr-removing means, cooperating stops on the
tool body and pressure pad limiting the relative
axial movement between the pressure pad and
too! body, and regulating means on the tool body
whereby the stop on the tool body may be ad-
justed to vary the limits of said axial movement.

4. A tool for forming a conical dimple about
a, hole in sheet metal comprising a tool body
formed at one end for connection to a rotative
driving mechanism and the other end provided
with a ribbed, conical metal-spinning element,
cutting means mounted on the tool body for rota-
tive movement with the spinning element to pro-
vide a circular cutting path adjacent said metal-
spinning element so as to cut off a burr, oc-
casioned by the spinning, flush with the surface
of the sheet of metal being dimpled, and means
to control the movement of the tool body toward
the sheet comprising a pressure pad mounted for
axial and rotary movement relative to the tool
body, said pad mounting including bearings pro-
viding for free rotation of the tool body within
the pressure pad, and cooperating stops carried
by the tool body and the pressure pad and ar-
ranged to limit the relative axial movement be-
tween the pressure pad and tool body whereby
the advance of the tool body toward the surface
of the sheet is controlled by said stops.

HERMANN E. VEIT.
CLARENCE H. KRCUT.
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