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Our invention relates to a dimpling apparatus.

An important object of our invention is to ob-
tain desired angularity between a dimple and the
adjacent surface in metal work material, but still
retain the dimensional requirements therefor.

Still another object is to obtain the same an-
gularity, top and bottom, in dimpled work mate-

rial, so as to be able to nest or mate’ dimpledv

sheets, one within the other.

A still further object is to provide a process of

dimpling material which. prevents stretching,
thinning or cracking of the work material when
dimpling or countersinking same, and especially

when using hard alloys. -
Our invention also has for its objects to provide
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" such means that are positive in operation, con- -

venient in use, easily installed in a working posi- -

tion and easily disconnected therefrom, economi-
cal of manufacture, relatively simple, and of gen-
eral superiority and serviceability.

The invention also comprises novel detaﬂs of
construction and novel combinations and arrange-

ments of parts, which will more fully appear in’
the course of the following description. How-

ever, the drawings merely show and the following
description merely describes embodiments of the

present invention, which are given by way of il- -

lustration or example only.

In the drawings, like reference characters desig-
nate similar parts in the several views.

Fig. 1 is a vertical section, partly in elevation,
showing & dimpling set at the beginning of the
dimpling operation in the present process, °

Fig. 2 is a view similar to Fig. 1, but showing

the dimpling set at the end of the dimpling opera—

tion.
Figs. 3, 4, and 5 are cross-sectional views taken

on the lines 3—3, 4—4 and 55 respectively of
Fig. 2, looking in the direction of the arrows.

. Fig. 6 is a vertical, broken section through a
modified construction of a dimpling set.
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Fig. 7 is a sectional view of work material after -

it has been drilled but before it has been dimpled.

Fig. 8 is a sectional view of the work material at
an intermediate point in the present process.

Fig. 9 is a sectional view of the completed work
material. :

Referring more in detail to the drawings, the
reference number 7 generally designates a dim-
pling die used in carrying out our process. The
die has & cavity 8 therein in which reciprocates
a préssure ram 9. ' An elastic ram return 10 is dis-
posed in the cavity 8 between the ram 9 and the
opposed face 12 of a plug {3, which is pinned in
the lower open end of the die 7. The pin is llus-
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trated at 14. The plug 13 has a depending finger
{5 for insertion in a bed of a press (not shown),
The normally upper shoulder 16 of the pressure
ram 8, is tapered and shaped to conform with the
internally tapering face 171 in the die 7. The
pad 10 tends to move the ram 9 upwardly in Fig.
1, to seat the shoulder 16 agamst the tapering
face i1,

The ram 8 has a depending pin 18 that recipro-
cates in a recess 19 in the plug 13.. Projecting
upwardly from the shouldered end {6, the ram
9 has a head 20 provided with a coining face 21

“in the central portion of which upwardly extends

a pilot 22. ‘The pilot 22 reciprocates in a recess 23
in a dimpling punch 24, The pilot 22 tends to
maintain the dimpling punch and dimpling die
in glinement with each other. The punch 24 also
has a finger 25 for engagement with the actust-
ing head (not shown) of the press.

The die T has a countersink 28 centrally located
with respect to a slightly downwardly ineclined
surrounding face 29. The face 29 preferably is
disposed at a slight angle downward from the
countersink 28, such as at a two degree (2 deg.)
angle. The punch 24 has a downwardly depend-
ing pressure ring 30 of the same contour as the

countersink 28.

Fig. 6 illustrates a constructmn in which the
pilot 32 is mounted in g downward direction upon
the pressure ring 33 of the dimpling punch 317.
The recess 34 for the pilot is, moreover, in the

. head 35 of the ram 36. In Fig. 6, the die 7 and

punch 31 are otherwise similar o the correspond-
ing parts in Figs. 1 and 2.

In carrying out our present process, the work
material 26 is first drilled with an undersized bore
27 that is smaller in diameter than the bore 44
in the finished product.

The bored work maierial 26 is inserted between
the punch 24 and die 7, with the pilot 22 engaging
the bore 21, as shown in Fig, 1. Downward driv-

.ing action upon the punch 24 causes the pressure

ring 30 to downwardly dimple the work material,
as indicated at 31. Downward dimpling of the
material around the bore 27 is yleldingly resisted
by the coining face 21 on the head 20. Downward
movement of the ram 9 is progressively resisted
by the resilient pad 18.

Downward dimpling of the work matenal Would
ordinarily cause a stretching and thinning of the
material at the bend 38 and cause different angu-
larity on the top and bottom of the work ma-
terial. To prevent this in the present process,
the material 33 between the lower end of the
pressure ring 30 and the opposed portion of the
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coining face 21 (indicated by the broken lines 40
in Figs. 2 and 8) is extruded outwardly from the
hole 27 by reason of the pilot 22 preventing in-
ward extrusion of the material, thereby effecting
the present colning operation. As a result, the
extruded material cold flows back up the incline,
between the pressure ring 30 and the countersink
28, thus counteracting the tendency to thin at
the bend 38 and maintaining the same anguiarity,
top and bottom, on the material. The excess
material provided by the undersized hole 27 is
utilized to maintain said results.

Then to complete the dimple 31, the thinned
portion 38 is drilled out leaving the finished bore
4( through the dimple 31. The slight downward
angle of the face 28 permits a slight spring back
of the material. This gives a small amount of
coining action to the sheet adjacent the dimple.
It also relleves tension stresses on the upper sur-
faces of the sheet, thereby insuring a clean, sharp
dimple. Moreover, the finished dimple has a flat
undersurface 43, to provide a bearing surface for
the upset end of a rivet.

It is believed clear without further illustration
that the present dimpling tools may be used in
either squeeze type machines or with portable
guns and bucking bars. What is necessary is that
the inertia of the dimpling die and pressure ram,
combined with the yielding resistance of the ram
return cushion {0, be of sufficient magnitude to
effect coining.

Pig. 2 illustrates how, in the final stage of oper-
ation, the pin 18 may bottom against the plug 13
in order to change the resistance of the ram 9
from a yielding to an unylelding resistance, there-
by Increasing the coining pressure applied by the
coining face for the final stage of coining in
which the entire area of the dimple is coined.
Obviously, the bottoming may be attained by pro-
viding for the resistance of the cushion 19 to in-
crease {0 a substantially unyielding magnitude (as
by having the cushion deform to the point of
substantially filling the cavity containing it).

It Is belleved clear without further explana-
tion, that the process utilizing the tool of Fig. 6
is similar to that just described.

While we have illustrated and described what
we now regard as the preferred embodiments of
our invention, the constructions are, of course,
subject to modifications without departing from
the spirit and scope of our invention. We, there-
fore, do not wish to restrict ourselves to the par-
ticular forms of construction illustrated and de-
scribed, but desire to avail ourselves of all modifi-
cations that may fall within the scope of the
appended claims.

Having thus described our invention, what we
claim and desire to secure by Letters Patent is:

1. An apparatus for forming dimples around
an opening, comprising a die element having a
frusto-conical countersink, a member operable
axially through and relatively to said countersink
and provided with a coining face and s pilot,
compression means resisting the relative move-
ment of said member, and a frusto-conical punch
substantially equal in dimension to said counter-
sink, said punch operable to compress material
about said pilot and cause it to flow into said
countersink to coin a dimple, with a wall of uni-
form thickness and flattened at the bottom, said
punch having a bore axially alined with said pilot
to receive same during the dimple forming opera-
tion.

2. An apparatus for forming dimples around
an opening, comprising a die element having a 75
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frusto-conical countersink, a member within said
element operable axially through said counter-
sink and provided with a coining face and a pilot,
means in said element resisting the relative move-
ment of sald member and normally holding the
coining face of said member projected above the

. bottom of said countersink, and a complementary

die element comprising a frusto-conical compres-
sion member equal in dimension to the counter-
sink in said first-named die element, said com-
pression member operable to compress the mate-
rial about said pilot into sald countersink and
against said coining face to coin a dimple in the
material.

3. In a mechine for forming a dimple around
an opening in a sheet of coinable material, in
which machine there is embodied g resilient
means for applying yielding pressure, the com-
bination of: a die element having a frusto-coni-
cal countersink, an element reciprocable in said
die element, having a head coaxial with said
countersink and formed with a coining face, said
resillent means engaging sald headed element,
normally to hold said head projected above the
bottom of said countersink, a complementary die
element having a frusto-conical punch and, at
the end of said punch an annular coining face
opposed to the first-mentioned coining face, one
of the coining face bearing elements having a
pllot projecting axially from the coining face
thereof and adapted to pass through s perfora-
tion in g sheet of material to be dimpled and be
received in a bore in the other coining face bear-
ing element, said punch being operable to com-
press the material about said pilot into said
countersink and between said coining faces to coin
a dimple in the material,

4. Apparatus for forming g dimple around an
opening in a sheet of metal, comprising 3 die ele-
ment having a frusto-conical countersink, an
element operable axially through and relative to
said countersink and provided with a coining
face, ylelding means confined within said die ele-
ment and engaged between said die element and
sald axially operable member, and a cooperating
die element having a frusto-conical punch that
is provided at its end with a coining face opposed
to the coining face of said axially operable ele-
ment, one of the coining face bearing elements
having a pilot projecting axially therefrom and
the other of the coining face bearing elements
having a bore to receive said pilot, said punch
being operable to compress the material about
said pilot and cause it to flow into said counter-
sink to coin a dimple that is flattened at the
bottom, .

5. Apparatus for forming a dimple around an -
opening in a sheet of coinable material, compris-
ing a female die element having a frusto-conical
countersink and having, surrounding said coun-
tersink, an end face that is convexly frusto-coni-
cal, with a high area thereof immediately adja-
cent the countersink providing a coining shoul-
der, and a male die element having s frusto-con-
ical punch conforming in shape, angularity and
dimension to the countersink and having, sur-
rounding said punch, a substantially flat end sur-
face, said die elements being cooperable to coin in
the area of said sheet surrounding saig opening,
a dimple having a wall of uniform thickness
merging with said sheet through a sharply de-
fined angle whereby dimples of stacked sheets
will nest with each other.

6. Apparatus as defined in claim 5, wherein one
of said die elements has a pilot and the other of
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said die elements has a bore in which said pilot
is receivable, said pilot functioning to resist- in-
ward flow of the metal during the coining opera-
tion and to thereby inhibit the formation of
strains in the metal adjacent the opening.

7. Apparatus for forming a dimple around an
opening in a sheet of coinable material, compris-
ing a die element having a frusto-conical coun-
tersink, an element reciprocable axially in said
countersink and having an exposed end provid-
" ing & coining face, means yieldingly acting against
said reciprocable element, to hold said coining
face normally projected above the bottom of said
countersink, and a complementary die element
having a frusto-conical punch conforming in
dimensions and shape to the countersink, one of
_the two last mentioned elements having a pilot
projecting axially therefrom and adapted to pass
through said opening and be received in & bore in

the other of said two elements, said punch being -

operable to compress the material about said pilot
into said countersink and against said coining
face whereby to effect coining of the entire area
of the material embraced between sald punch
and countersink to produce therein a fully coined
dimple adapted to fully nest with a like dimple
in another sheet.
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8. In-a machine for forming a dimple around

an opening in a sheet of coinable material, in-
cluding resilient means: the combination of a
female die element having a frusto-conical coun-
tersink and having, surrounding said counter-
sink, an end surface that is convexly frusto-coni-
cal, with a high area thereof immediately adja-
cent the countersink providing a coining shoul-
der, and a male die element having a frusto-
conical punch conforming in shape and dimen-
sions to the countersink and having, surround-
ing said punch, a substantially flat end surface
diverging outwardly with reference to said frusto-
conical surface, and an element reciprocable
axially in said countersink and having an ex-
posed end providing a coining face, normally pro-
jected above the bottom of said countersink, for
yieldingly engaging the sheet immediately adja-
cent said opening and applying pressure thereto
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in an initial stage of operation of the machine, -

and arranged to receive yielding pressure from
said resilient means, said elements being cooper-
able to coin in the area of said sheet surrounding
said opening, a dimple having a wall of uniform
thickness merging with said sheet through a

sharply defined angle whereby dimples of stacked

sheets will nest with each other.

9. In a machine for forming a dimple around
an opening in a sheet of coinable material, in~
cluding resilient means: the combination of a
female die element having a frusto-conical coun-
tersink and having, surrounding said - counter-
sink, an end surface that is convexly frusto-
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conical, with a high area thereof immediately

adjacent the countersink providing a coining

shoulder, a male die element having a frusto-.

conical punch conforming in shape, angularity
and dimensions to the countersink and having,
surrounding said punch, a substantially flat end
surface that diverges outwardly from said end
surface, and an element reciprocable in said
countersink, having a head coaxial with said
countersink and formed with a coining face nor-
mally projected above the bottom of the counter-
sink to yieldingly engage the area of sald sheet
immediately adjacent said opening and apply
pressure thereto in an initial stage of operation
of the machine, and arranged to receive yielding
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pressure from said resilient means, one of said
elements having a pilot projecting axially from
the coining face thereof, and adapted to pass
through said opening and be received in a bore
in another of said elements, said punch being
operable to compress the material about said
pilot into said countersink and between said coin-
ing faces to coin a dimple in the material.

10. Means for forming a dimple around a hole
in sheet material comprising a male die having a
projecting die face, a female die element having
a die recess complementary to said projecting die
face, a tubular gripping member movably mounted
in said female die having an outer end disposed
in the mid-portion of, and having a smaller trans-
verse dimension than, said recess, said gripping
member being adapted to engage the sheet mate-
rial immediately adjacent to said hole, and re-
silient means for urging said outer end of said
gripping member out of said recess.

11. Dimple forming means as defined in claim
10, wherein said female die element has a cavity
of greater diameter than said tubular gripping
member, a bore in which said shoulder is slidable,
and an- off-set shoulder between said bore and
the lateral wall of said cavity; wherein said tubu-
lar gripping member has an enlarged head recip-
rocable in said cavity and adapted to engage said
shoulder to limit the projection of the gripping
member; and wherein said resilient means com-
prises a yielding cushion of material having the
characteristics of rubber, disposed within  said
cavity and engaged under compression between
said female die element and said head.

12. Dimple forming means as defined in claim
10, wherein said female die element has a cavity
of larger diameter than said gripping member, a
bore in which said gripping member is slidable,
and an off-set shoulder connecting the lateral
wall of said cavity to- said bore; wherein said
gripping member has an enlarged head recipro-
cable In said cavity and a stem that is slidable
in a bore in the end of said female die element
and adapted to bottom in said bore so as to pro-
vide unyielding resistance at the end of the rela-
tive movement of the die elements; and wherein
said resilient means comprises an annular cushion
of yielding material having the characteristics of
rubber, disposed within said cavity between said
head and the bottom of said female die element,
said stem passing through said annular cushion
and the periphery of said annular cushion being
normally spaced from the lateral wall of said
cavity. i

13. In a machine for forming a dimple around
a hole in sheet material, in which machine there
is embodied a resilient means for applying yield-

-ing pressure, Ithe combination of: a male die

having s projecting die face; a female die having
a die recess complementary to said projecting
die face; a gripping member movably mounted
in said female die, having an outer gripping end
disposed in the mid-portion of, and having a
smaller transverse dimension than, said recess,

"said gripping member being adapted to engage

the sheet material immediately adjacent to said
hole, and being arranged to transmit yielding
pressure from-said resilient means to said sheet
material, the outer end of said gripping member

_ being normally urged out of said recess by said

75

resilient means.

14. Dimple forming means as defined in claim
13, wherein said gripping member is tubular and
including a pilot carried by fthe male die and
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receivable within said tubular gripping member
and adapted to fit snugly therein. .

15. In a machine for forming a dimple around
an opening in a sheet of coinable material, in
which machine there is embodied a resilient
means for applying yielding pressure, the com-

bination of: a die element having a frusto-coni-

cal countersink, an element reciprocal axially in
said countersink and having an exposed coining
face, normally projected above the bottom of said
countersink for yieldingly engaging the sheet im-
mediately adjacent said opening and applying

pressure thereto in an initial stage of operation -

of the machine, said element being arranged to
receive ylelding pressure from said resilient
means, and a complementary die element having
a frusto-conical punch conforming in dimensions
and shape to the countersink, one of the two
last mentioned elements having a pilot project-
ing axially therefrom and adapted - to pass
through said opening and be received in g bore
in the other of said two elements, said punch
being operable to- compress the material about
said pilot into said countersink and against said
coining face whereby to effect coining of the en-

tire area of the material embraced between said

punch and countersink to produce therein g fully
coined dimple adapted to fully mesh with g like
dimple in an under sheet.
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16. A machine as defined in claim 15, 'includmg 80

8 .

means against which said reciprocal element is
arranged to bottom in order to provide substan-
tially unyielding resistance to pressure exerted
through the sheet, in a final stage of operation of
the machine,

FRANK B. BOLTE.
PHILTP B. KELLER.
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