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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-
c1se13r controlled. |

Qur present 1nvent10n relates to 1mprcvernents
1n dimpling tools of the. type described and
claimed in the ccpendmg application, Velt Meth-
od and apparatus for the dimpling of hard metal
alloys, Serial No. 548, 073, filed August 4, 1944.
The tool of the 1nstant invention provides many
of the advantages described in ccnnectmn with
the device of said Veit application and has been
developed and is ut111zed for similar purposes.

Our improved dimpling tool also includes means
for controlling the final position of the tool bedy
vvlth respect to the top surface of the sheet being
dlmpled to insure that the spinning tccl vv111 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
constructlcn is such that. this has been achleved
while reta1n1ng the advantages of the tool of the
sald ccpendlng application. = -
It is possible for a skilled cperatcr to ach1eve

ot

20

a careful control of the depth of each dlmple w1th .

emstlng dlmplmg tocls 'This, however, requires
considerable experlence 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

excesswely high costs, and are to be avoided 1f |

possﬂ)le

- To prevlde equlpment sulted to use by Un-
skilled cperators drill presses are conventionally
equipped with adjustable frame stops to limit the
mcvement of the tool at a predetermined point
vvlth respect to the frame. Such apparatus, how-
ever, does not stop the movement.of the tool at
Q. predetermmed 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. Ccnsequently the various port1cns 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 vvould not at a
~ thinner portion of - the sheet come devm far
encugh to complete the dimple or to remcve 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; ccntrol arrangemcnts which
involve regulatory means- apart from the dim-
pling tool itself require the-skilled operator to
make frequcnt 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 1t dlﬁicult
to form acceptable dimples. -

It is an object of : our invention to prcvldc
sSpin dlrnphng tool havmg dimple control means
integral therewith whereby the operator may
produce. uniform, -acceptable dimples regardless
of the th1ckness vanatmn 1n the sheet bemg
worked, - .. - |

It is o further obJect of our mventmn to pro-
v1de 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 dlmple and trim the burr
flush with the surface of thé sheet without being
advanced to a point where the burrmg cperat1en
penetrates the surface of‘the sheet.

It is another: cb;lect of our inventmn to provide

a tool for forming a dlmple about’'a hole in sheet
metal that 1ncludcs 2 - metal spinning element
adapted to be advanced into the sheet to spin a
conical dimple abuut the hole, and burr trimming
means surrcundlng said ‘metal spmmng element
adapted to be advanced with - sald spinning ele-
ment Whereby said tr1mm1ng element will trim
the burr 0ccas1ened by the spinning, and wherein
control means are provided- to insure that the
tool advance vvﬂl ccmplete the d1mp1e to a pre-
determmed depth in the sheet and will trim the
burr flush with the surface of the sheet without
perm1tt1ng the tr1mn11ng element tc penetrate the
surface of the sheet.
It is another chect uf cur 1nvent10n to prowde
g, t0ol accordlng to. the precedlng obJect vvhereln
the said control means includes a pressure pad
mounted for. ax1a1 and rotarv mcvement relatlve
to said spinning. and. trnnnnng means, and co-
operating stops on the tool. body. and pressure pad
limiting the relatrvc amal movcment between the
pressure- pad and. toel body C et

- It is another-object of cur inventlen tc prcmde
a: tool accerding to. the precedmg 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-

and in the accompanying drawings, wherein:

v |

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-
ments 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, {1 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
i2 interiorly threaded to receive the threaded
shank 13 of a metal spinning element 14. 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 appliecation, Serial No. 548.,073.
The extreme tip ‘of the spinning element 14 is
formed to funetion as a pilot 18. Surrounding
a portion of the spinning element which extends
below the tool body 6, and in threaded engage-
ment with the spinning element, is a burrer 17

formed at its lower end with cutting fteeth 48. -

‘Shims of varying- 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 occasioned by
wear and sharpening of the teeth (8. A shim
i9 is shown abutting the end of shank 13 fo pre-
vent further movement into the threaded bore
{2 due to axial pressure and turmng of the tool
body When the cutting teeth 18 become worn
or shortened by re-sharpening it is necessary
to move the spinning element 11 upwardly in
relation to the burrer 171 in order to preserve
the proper spacing between their working edges.
‘Consequently the shim {8 would in that event be
replaced by a thinner one. An aperture 2!] is
provided in one side of the burrer {71 to accom-
modate a spanner wrench whereby the burrer
may be tightened on the spinning element i4.
A slidably mounted cylindrical pressure pad 2f
is provided for the major i)cii‘tion 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.
with a concave end surface 22, which cooper-
ates with the convex anvil surface 23 to flex
the sheet metal slightly in a direction oppadsite
that of the dimple -itself to- obtain the advan-
tages of the arrengement shown and descrlbed
in Veit patent, No. 2; 288,378, ‘granted June 30,
1942 “The pressure pad 2i is urged downward-

The pressure pad is provided
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ly by a spring 24 extending from the shoulder
29 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 & and sleeve38.

“The ‘end-portion of the-toel Body 6-adjacent
the shank T 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
- Figure’'5. -To- prevent the rotation of the collar
-on ‘the teol bedy after its adjustment, the col-
“1ar 264§ spllt on-one side, as at 27, and may be

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

Dolt- 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
seeurmg of the bolt.
A Sleeve 30- surrounds ‘the tool body-and is se-
cured- et one end-“to- ‘the - pressure. pad 21 as by
serews' 31.  The sleeveis eut out- as-at' 83-adia-
cent its end to receive the top- porﬁen ef pres-
sure- pad- 24, thereby  forming a ‘moie’ secure
and r1g1d bond between ‘the sleeve and the’ pad.
“To limit- the axial-movément of the sleeve and
pressure- pad- with"respeet- to ‘the tool body, ‘the
sleeve 80 -is- provided adi aeent “its eppemte end
with-an interiorly- -extending: 1édge’ 34 arranged
to  provide a ‘seat: 8T ‘for vuter ‘thrust bearing 35.
When--the- teol bodyis raised free- of- the- Wwotk
sheet- (Fig. 1)  the-collar’ 26-is: spaced -4 ‘short
distance from: the: top. of-outer -thrist beating
35, this distance- deiaending on the adjustment of
the collar 26 on’'shank’ 1. “When ‘the tool body
15 in: 1‘bs iowered pesitmn rele,tive 1:9 the preesure

"‘bea,rmg 35

“As the ehuek 8is lowered-the entire-assembly
moves' towatrd the sheet*'W o be" dimpled -and
the pilot- 16 enters” mrwgh ‘A r1vet ‘hole in-the
work sheet The sprhag “24 urges the pressure
heie there‘by stoppmg the emning ef the pad
The sheet-is ‘first: held -and-bént ‘sligbtly upward-
ly-around--the- edges of “the Tivet Lole by-the
cooperating faces-of the pressire pad and-‘the
anvil,- to" eliminate--the" depression which would
othérwise form in the drea- e,d,}acemt the: dimple.
As ‘the- downward ihovement is ™ eontinued “the
spring 24 is- cemﬁresseé -and-the ribs 15 of ‘the
metal spinning- elénient’ 18-4nd the ‘teéth 18 ‘of
the burrer 1T méve wvertieaily: through the ‘0Open-
ing’in-the pressure pad 24 to-engage the wpper-
most - surfaee of the shéet:area to be dimpled.
The sheet stock forming the dimple is progres-
sively’ worked into-the die reeess 36 of ‘the anvil

9. - In-the évent:a Birriis ‘formed af ‘the upper

edge ‘of -the dimple by- the spinning ¢lement; the
retatmg teeth 18'of ‘the BHurfer 17° remove it.
“The extent of the movemtent of ‘thé tool body,
spinning:-‘element -4Ad - biirrer “with" relation-to
the - pressure pad ‘is limited: by the relatmnshlp
between the upper surface  of ledge 34 ‘of ‘the
sleeve 30-and -the ‘collar 26 ‘on The tool body" 6.
When'® the: ‘tool - hedy ‘has moved: dewnwardiy
threugh the- sleeve 40 -the point-where ‘the’ ccﬂiar
26 ~ contacts - the ~ thrust bearing 35" further
dewnward ‘moventent - of- ‘the' tool ‘body is “pre-
vented, - Thus by Hmiting ‘the ‘relative movement
between ‘the tool beody and the’ pressure pad and
sleeve the- depth’ of ‘the ﬂ1mpie is’ accurately
controlled within narrow- hmits Tegardless of
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variations in work sheet thickness. The extent
of movement which is permitted between the
thrust bearing 3% 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 bkase porvion &8 formed
slightly less in diameter than the diameter of
tool body 6. Indicia 39 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.

10
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If it 1s desired the sleeve 30 may be prevented

from rotating relative o the tool body & by &
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 fthickness
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 «

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 cuft-
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
from 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

6

tool body comprised of g work centering pilot
alighed with the anvil pilot bore and a conical
spinning element formed with a plurality of radial
ribs adapted for uniform engagement with 2
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 adiacent the spinning ele-
ment, an adjusting means mounted on the tool
body having a lockable collar spaced from the

togl sleeve and adapted for locked engagement

withh the too! body to limit axial movement of
s2id tool body relative to the sleeve.

3. 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 mecha-
nism with the other end thereof provided with
a ribbed, 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
ccentrol the movement of said tool body toward
the surface of the sheet, sald control means com-
prising a pressure rad mounted for axial and
rovary movement relative to sald spinning and
burr-removing means, cooperating stops on the
tcol 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
o, 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,

4
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of the sleeve with one end of said tool body

formed for connection to a rotative driving de-
vice and the ofther end thereof provided with
a1l element receiving bore, an apertured pressure
vad 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

65

shoulder into contact with said ledge, a metal 70

spinning means mounted in said bore end of the

cutting means mounted on the tool body for rota-
tive movement with the spinning element to pro-
vide a circular cutting path adiacent 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. KROUT.
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