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To all whom 6 may concerin:

Be it known that I, THEODORE MUELLER,
of the city of Philadelphia, county of Phila-
delphia, and State of Pennsylvania, have in-
vented an Improvement in Dies for Forming

- 'Watch-Cases, of which thefollowingis a speci--
fication. | - ‘

My invention has reference to dies adapted

._ to single or double acting presses, and capable
- 10 of stamping or forming lids or backs of watch-
cases; and it consists in means to form théfin-
ished lid or bezel from a cup-shaped disk at a
. single operation, and in details of construction;
all of which is fully set forth in the following
15 specification and shown in the accompanying
' drawings; which form part thereof. =

Heretofore the lids and bezels for watch-
cases were formed from the cup-shaped disk
by at least two operations and two separate |

20 sets of dies. This, however, required double

~ handling and much waste of time.

The process invehted -and used by myself
before the present invention is illustrated and
set forth in Patent No. 226,870, granted to me

25 April 27, 1880, (this being an improvement
“thereon,) in which toform-.a watch bezel or lid.

T used two separate and distinet sets or pairs
of dies, one pair to bend the edge of the cup-
‘shaped disk to the position shown in P of Fig.

30 5, and then said disk with its bent edges 1
. placed in another and separate pair of dies
(shown in Fig. 2 of my former patent) having

a steel collapsing ring provided with an out- |

wardly-flaring edge, which collapsing ring fit-

25 ted intothedisk andsupported the edge, which

was then crushed downuponsaid ring. When

this was done, the ring was made to collapse
and the completed bezel or lid was removed.

These operations were slow and necessitated

40 the use of double the number of presses and

twice the am'ount of handling required in my

present improvement. - The equivalent of the |

collapsing ring-die is not found in this inven- |
tion, I having entirely dispensed with its use,

45 and theé result formerly requiring the pair ot

~ dies first mentioned is now accomplished by

- the use of a single expanding ring-die, which, .
from its construetion, is carried by one of the

~ male dies, and by its use I am enabled to ac-
50 complish at one continuous operation what 1t

o

of the dies. -

formerly required two separate and distinct
operations for, and I now require only four
dies of all kinds, while before I required at
least six. | | | |
Inapatentto Field, dated February 15, 1881, 55
and numbered 237,734, is shown a set of com-

‘pound dies in which a collapsing die is made

up of blocks held in place by the central part
of the male die, which, when the operation of

forming the bezel or lid is completed, is driven 60
out, allowing the blocks to fall out; but in

using the Field compound die another pair of
dies must first be used to bend the edge of the
disk to a position receivable in these com-
pound dies. In my present invention 1 use 65

no equivalent for the collapsing diesor blocks,

and dispense with the first pair of dies by

‘using an expanding ring-die.

The object of my 1nvention is to pfovidé a

single set of dies, which will perform both ot 70

these operations. |
In the drawings, Figure 1 is a sectional ele-

vation of my improved forming-dies as de-

tached from the press, and shows the male and - '

female dies separated and in position for the 75

cup-shaped blank or disk. Fig. 2isanenlarged

view of part of same, showing said dies in the

operation of forming the lid or back. Fig.3
represents a plan view of the movable part of
the male die when in shape to bend in the So

flange of the cup-shaped blank. -Fig. 4 rep-

resents the same after it has performed its
function and has been expanded to allow the
remaining part of the die to perform its func-
tion, and Fig. 5 shows the succeeding shapes 85
given to the cup-shaped blank by the action
A is the receiving or female die, and 1§ .
formed of solid metal having a cup-shaped top,
B, for the reception of the cup-shaped blank P. go
It may also be provided with a.circumferential
groove, b, which is adapted to form a small

bead, p, on the rim of the completed bezel.

The outer surfaceof die A is made cylindrical

or otherwise suitably shaped, and ils upper 95

edgeis beveled, asat B'. Encircling the body

of die A is a ring, C, supported upon springs

C?, resting on a flange, A’ of said die, and hav-
ing an annular step, ¢, and itsupper and inner o
edge beveled, as shown at C, | _ 100
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The upper or male die i1s formed of three ]

parts-—viz., the clamping part I, having a bot-
tom, I, shaped so as to fit into the depression
B of the female die A, to hold the cup-shaped

disk during the final operation, the ring-piece

K, which is carried by said die E, and turns
the flange p inward, as shown at P’ of Fig. 5,
and the completing part or body, which ear-
parts, and
iIsadapted to pressdownthe flange ptotheform
shown at P* of Fig. 5, in which is shown the

~completed lid or back with the bead »’ formed

thereon. The part E is provided with a

groove, ¢, having a flat bottom, ¢, and bev-
eled top ¢, about its body and near the bot- -

tom, and is supported by a pin, F, which ex-
tends upward, passing loosely through. a hole
in the top of the body D, and is prevented
from falling down by a nut, f. A spring, G,
is carried by body D, and is used to press said
die E down and hold it steady, causing it to
descend with the body D until arrested by the
die A, when the spring G is compressed and
the body Dalone moves down. The die E fits
into a recess in the body, and is caused to
move downward with said body in opposition
to any opposing force by means of a slide-
block, H, preferably beveled on its lower edge,
as at 4. 'This block is kept in the position

shown in Fig. 1 (in which position it is seen |

that 1t would be impossible to press the die E
up into the body D) by the cam-pin I, which is
notched at ¢, passes through hole @ in the
body D, a hole, I*, inthe ring C, and is clamped
in position in flange A’ of die A by set-screw
I’ Now, as the body D descends, the slide-
block is relieved by the cam-notch ¢, and the

upward pressure of the die E forces it out, al-
lowing the die E to be brought to rest while

the body continues to descend, the block
being received in siot I’ in the side of die E.

AS soon as the block moves out the power of

the spring G is utilized to cause the die E to
clamp the lid or bezel. |

The ring-die K, which is carried by die E,
13 formed as follows: Four or more segments,
K, of which two or more parts are hinged to-
gether, as at J, and two of the parts so formed
are provided with slide-joints, as at J’, to form

‘a ring-die, K, the said parts being caused to.

assume their normal ring shape by springs I,
which completely encircle the said ring-die
and lie in deep circumferential grooves K2

- The Inner surface of said ring is beveled from

or near the center both upward, as at &%, and
downward, as at k, the bottom of the beveled
edge or rim %° being provided with small
flanges [, flat on their undersides, which flanges
catch 1n the groove ¢ in the die B, and by

‘which said ring-die is carried. It is evident
‘that in place of making the ring-die K in four
segments, hinged in pairs, three segments

would suffice, and these might be all hinged to-

gether with a single sliding joint, J’; or two of

the segments may be hinged together and the
remaining one connected by sliding joints, it

being understood that the ring, as described |

|
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above,1s held together normally inits smallest

diameter by springs L.. Thelower and outer
edge of said ring-die is also beveled, as at ¥/,
to correspond to the obliquity of the oblique
face ' of the ring C. -

The body D carries a beveled or conical
part, D', having the forming-edge d; whose ob-
ject is to crush down the metal shown at P'in
Fig.5tothe shape shownin P?. The obliquity
of the conical surface D’ corresponds with the
obliquity of the face &* of the ring-die. The
body also carries two or more arms or exten-
sions, D?* which, during the descent, rest upon

 the shoulder ¢ of ring Cand depress it, com-
‘pressing springs C* to allow of the expansion

of the ring-die K at the proper moment to
enable the edge d to come into play, the said
expansion being caused by the descent of die
K being arrested by die A, and the cone D
being forced into it from above, as shown in

Fig. 2. By means of ring C the ring-die K

18 allowed to expand without losing its hori-

zontal position, and during the upward move-

ment of the various parts the springs L, bev-
eled faces B" and C, cause the said ring-die K
to automatically clamp upon the die IT once

more, and when the upward limit is attained

the various parts are once more as seen in

Fig, 1.
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The operation then is as follows: The cup- .

shaped disk or blank P, previously formed, is
placed on the die A. The body D, with dies
B and K, descends, and the flange p of blank
P, which extends upward, is bent inward to
the shape shown in P/, and in Fig. 2 by the
inner and lower beveled face, &, of ring-die K,
the lower outside edge of said ring-die having
first passed within the inner edge of ring C,
whereby said ring-die is kept from expanding.
The inner edge, &’ of the die K then rests
upon the beveled face B of die A. The block
H then being free, the die K clamps the blank
and the cone D’ expands the ring-die K, the

parts D*.of body D having first pressed down

ring C to allow of the expansion of said ring-
die. Theedge d descends, as shown in Fig. 2,

-crushing down the blank from shape shown

in said figure and P’ of Fig. 5, to that shown
at I*, at the same time forming the bead »'.

As the ring-die K expands, it is received

by the ring C, which is depressed by the ex-
tensions D* of body D. In ascending the re-
verse operation takes place. Now, while I
have shown the dies as adapted for a single-
acting press, my invention is equally adapted
to a double-acting press. When the latter is
used, the body of the die will be moved by one
cam and the die E by another, thus enabling
me to dispense with the spring G, slide-block
H, and cam stud or pin I.

I do not limit myself to the devices shown,
as they may be modified in various ways
without departing from my invention.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

L. The combination of a female die, 3 male
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die, and an expanding or ring die, carried by |

7. The combination of dieS.A,-E, K, and D’

~ said male die, with means to expand said ring- | d, ring C, and ‘connecting mechanism, sub- 35

die and displace it from said male die, sub-
stantially as and for the purpose specified.

2. The combination of a female die, a male
die, and an expanding ring-die, carried by said
male die, with a crushing-die and means to
expand said ring-die, substantially as and for

- the purpose specified.

10

I5

3. The combination of a female die, a male
die, and an expanding ring-die, carried by said-
male die, with a crushing-die, means to ex-
pand said ring-die, and means to control the
relative time of action of the wvarious dies,
substantially as and for the purpose specified.’
-~ 4. 'The combination of a female die, a male
die, and an expanding ring-die, carried by said

“male die, with a crushing-die, means to ex-

20

30

pand said ring-die, and means to support and
return said ring-die to the male die after be-

ing displaced therefrom, substantially as and

for the purpose specified. | |

5. The combination of a female die, a male
die, and an expanding ring-die, carried by said
male die, with a crushing-die, means to ex-
pand said,ring-die, means to control the rela-
tive time of action of the various dies, and
means to support and return said ring-die to

the male die after being displaced therefrom, |

substantially as and for the purpose specified.

6. The combination of dies A, E, K, and D’
d and connecting mechanism, substantially as
and for the purpose specified. .

stantially as and for the purpose specified.

8. The combination of dies A, E, X, and D"
d, body D, rod F, nut f, spring G, and locking
mechanism to cause said die E to move with
or be free of body D, substantially as and for 4o -
the purpose specified. | -

9. The expanding ring-die I, composed of
segments X', held together by springs, the in-
ner and lower edge of said die being beveled, -
substantially as and for the purpose specified. 45

10. The expanding ring-die K, composed of |

segments X', held together by springs, the

upper and lower inner edges of sald die be-
ing beveled in opposite directions, substan-
tially as and for the purpose specified.

11. The expanding ring-die K, composed of
segments K, held together by springs, the up-
per and lower inner edges of said die being
beveled in opposite directions, the point of
juncture of said beveled edges being provided 55
with fins 7, substantially as and for the pur-
pose specified. |

In testimony of which invention I hereunto
set my hand. | - |

50

THEODORE MUELLER.

Witnesses:- -

- H. L. ROBERTS,
JOSHUA R. MORGAN.,
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