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PatTeENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 6305036,'d&tedlAuguSt 1, 18909,

Application fled October 3, 1898, Serial No, 692,461,

To all whom it may concern:

Be it known that THOMAS CORSCADEN, de-
ceased, late of Philadelphia, Pennsylvania,
did invent an Improvement in Dies for Shap-

ing Pulley-Spoke Blanks, of which the follow-

ing is a specification.
The invention has reference to dies for cor-

rugating and truing pulley-spoke blanks; and

it consists of cer ta,m improvements, which are
fully set forth in the following specification

and shown in the accompanying drawings,

which form a part thereof. |
The object of the invention is to provide

suitable dies especially designed for properly
shaping pulley-spoke blanks of sheet metal,
whereby the hub or central portion shall bej
made absolutely aceurate in diameter and the

arms extending therefrom shall be ribbed or

corrugated to secure the proper strengthen-

ing thereof.

The particular character of spoke-blanks
designed to be produced by the improved
dies is such as are employed in pulleys of

the character illustrated in Letters Patent

No. 595,559, dated December 14, 1897.

In carrying out the invention upper and
lower die structures are provided, preferably
made circular and adapted to take in two
blanks, each corresponding to a semicircular
portlon of the wheel. The lower-die struc-
ture is provided with radial-die portions
adapted to receive the arms of the blank,

while the upper-diestructure is provided with

corresponding die-sectionsadapted to operate
in conjunction with the last-mentioned die

portions in the lower-die strueture, the two.

sets of 1ad1atmﬂ dies coacting to cmruwate

or rib the S}_)Okeb or radial arms of the blanks.

In addition to the I:‘Ldl&tlll“‘-—dle sections for

corrngating the arms the structures are pro-

vided with central die portions especially
formed for truing the semicircular hub por-
tions of the blanhs so that they shall be ab-
solutely true with Iegmd to diameter. The
construction of this part of the dies comprises
a cup-shaped expansible portion adapted to
the lower-die structure and formed of a se-
ries of segments received in a conical socket
and adapted to expand, excepting when pres-
sure is applied by the upper die. "T'he npper

die is provided with a mandrel of the exact |

| (No model))

‘after being subjected to the action of the dies
rand IFig. 7 1s a transverse section on line x w

- diameter 1equited for the hub portion of the

blanks, and this is made to coact with the
cup-shaped die portion in such a manner as

| to depress the latter and cause it to contract

or grip the pulley-blank upon the mandrel.

The invention also comprehends defails of
construction, all of which will be befter un-
derstood by leferenee to the accompanying
drawings, in w

Flﬂ"lll e 1is an mverted plan view of the u p-
per- -die structure. Fig. 2 1s a plan view of
the lower-die structure,.
plan view of the cup-shaped central expansi-

ble die. Fig. 41is a transverse section through
b o

the die structure completed. Fig. 5 is a per-

spective view of one of the sheet-metal blanks

before being subjected to the action of the
dies. Fig. 6 is a similar view of the blank

of Flb é.

A is the main frame of thelower dm and I
isthe main frame of the upperdie. T he frame
A is recessed in the center by a somewhat
conical aperture, into which the cup-shaped
conical and annular die D fits, the said die
D being subdivided by radial dwmmns SO as
to be in effect made up of a series of sectlons,
as clearly shown in Figs. 2 and 3. These
short sections of the die D are forced apart
when not otherwise prevented by means of
springs d, so that it has a tendency to expand
or increase its internal diameter. As the
outer surface of the cup-shaped die D is con-
ical and fits a conical seat or aperture in the
frame A, it is evident that the raising or low-
ering of the said cup-shaped die D will cause
it to expand or contract, as the case may be.

To press this die upwmd, aplate I is located
below it, so as to receive the several sections
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Fig.5isanenlarged
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thereof, ‘and this plate is forced upward bya '

plunﬂ‘el E'anda coil-springe. By this means
the cup-shaped die D is always elevated a
short distance and expanded whenever the
upper die is lifted and out of action. 'T'he

frame A is further formmed with a series of ra-

95

dial grooves, in which are fitted radial-die -

parts b, adapted to form seats for the radial
arms R° of the blanks R, If1g. 5.

I3 are held in position by the dovetailed con-
nection at theinner end with the cup-shaped

"These dies.
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die D and at the outer end by flanges, which |
are held down byan annular ring C elamped
in position upou the frame A by bolts c. The

outer ends of the dies B are provided with

guides M, formed with uprights m, the ob-

..Ject of which is to properly locate ‘the free

ends of the arms R?, so that the corrugations
or grooves shall be formed therein ceutmlly

- Referring now to the upper-die struecture,
the frame H i 18 provided with a central hub
G, over which hub-die sections F I are placed

| and firmly clamped by means of a bolt g, €X-
tending through them and the frame H.

The
hub-die Sectlons EF B’ are eylindrical and are

of the proper diameter to correspond to the

~internal diameter to which the hub_portion
- R' of the blank isrequired to be trued. The
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understood by examining Fw 4.,
from the hub G and GOIIEprHdIHU to the d1e
portions B of the upper-die structure are a

way to the hub pormon R

interior diameter of the cup-shapeddies D is
also cylmdrleel and of a sufficiently greater

diameter in its contracted condition asto al-

lowforthethickness of the metal to be treated
between the dies Dand F F', as will be clearly
Radiating

series of dies I, adapted to codperate with

"the dies B in shapmcr the arms R” of the pul-

ley-blanks. These dies are set in recesses in
the frame II and are held in position at the
inner ends by the hub-die ring I’ and at the
outer ends by an annular ring J heldin place
upon the frame H by bolts 5. |

The dies B are formed with longitudinal

grooves b, which terminate at a distance fr om

the outer ends, and said grooves may con-
tinue, if so de51red 1n grooves b’ through the
upper ends of the sections of the cup- die D,
so that the grooves or corrugations 7, for med
in the spoke-a,rms, Fig. 6, may extend all the
It is evident,

however, that the extent of these grooves or

50
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‘that be found preferable.

corrun’atlen% 18 Immaterial and may termi-
nate at a short distance from the hub should
The upper dies I
are provided with ribbed portions 7, corre-
sponding to the grooves b, the {—Lmanﬂ*emenb
of the parts b and 7 being such that they CO-
act to form the 10n0'1tudma,l ribs 7 from the
flat metal of the bl;,mk placed in the dies.
Wheu the upper die is forced downward
into the lower die, the hub-die portion T is

caused to depress the cup-shaped die D to

cause 1t to contract and compress the hub por-

tion of the blank upon the dies F I/, and this -

1s accomplished by inserting within the die D

the rings K K’ and vsashem k. The ring K’

rests upon a shoulder D’ at the bottom of the

-die D and sustains thre washers %, which are

formed of thin sheet metal, and these in re-
turn sustain thering K, which receives the di-
rect thrust from the upper die F. The em-

‘ployment of the washers % is intended to per-

mit the proper adjustment, so that the die D
18 driven downward to the proper extent to

secure the requisite results, and this adjust-
ment 1S necessary with each variation in the

thickness of metal which may be eubJected

to the action of the dies.
metal of a given thickness is employed; but
it is evident that where the diameter of the
pulley 1s small slightly-thinner metal may be
employed than where it is to be of large diam-
eter; but this would also varyaccording to the
duty which is intended to be put upon the pul-
ley. Variations, therefore, in the thickness
in the metal employed may readily be com-
pensated for by the adjustment of the wash-

ers k—namely, by inserting more or less wash-

ers or of substituting one or more thicker or
thinner washers, as is found necessary. It
will now be seen that as the upper die de-
scends and the cup-shaped die D is forced

downward the sections thereof will be forced

toward the hub-dies F ¥’ during the descent,
and will therefore compress the metal of the
hub part R’ of the blank uniformly upon the
hub-dies ' I'. In this action the spring e is

compressed. On the return movement of the

dies the spring eraises the cup-die and causes
it to expand, and thereby releases the grip
upon the blank and raise it so as to permit it
to be easily removed. This expanded condi-
tion of the die D) enables the hub portions R’ of
the blank to be readily inserted.

It is evident that where the spokes or arms
are short the dies B may be modified accord-
ingly—that is to say, while they would be of
the same total length their corrugating sur-
faces would be made shorter. Likewise the
diameters of the central portions D F F' would
also be changed for cases where the hubs of

Ordinarily sheet
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the pulley were to be of different diameters,

all of which will be self-apparent to one famil-
1ar with the use of dies.

The upper and lower die sections may be
kept in proper alinement during the perform-
ance of their work by the use of pins S upon

105

the upper die working in connection with

sockets or apertures T in the lower die. Any
other suitable guides may be employed if so
desired.

It will be observed from an examination of
Fig. 4 that the surface of the upper and lower
dte structures are not formed in true horizon-
tal planes, butarein effect more orlessdished,
the object of which is to cause the spokes to
radiate in a slightly oblique direction to the
axis of the pulley, which is a feature found
desirable in the construction of sheet-metal
pulleys, as will be seen by an examination of
the patent hereinbefore referred to. Itshould
be observed, however, that this dishing of the
dies is not eesentlal thouﬂ‘h desirable in most
instances. |

It is evident that the dies may be formed so
as only to operate upon one of the blanks,
(shown, for example, in Fig. 5,) in which ease
there would be only three sets of the dies B
I, and, if desired, only one-half of the sec-
tions of the die D may be used; but it is

IIO
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found desirable in practice to shape two of
‘the blanks at the same time for the purpose
of equalizing and balancing the strains put
upon the various portions of the die struec-
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tures and trues up the abutting edges of the | and annular clamping-rings carried by the

hub portions R'. This also accomplishes dou-
ble the work with a given number of recipro-
cations of the dies. Itisalsoevidentthatthe
hup-dies may be omitied or used without the
radiating dies B I, if so desired.
Itisimmaterialiotheinvention what means

are employed for reciprocating the dies to or

from each other or whether the upper or lower
die or both are made movable.

Whilethe detfails of construction hereinset
out are prefemble, itis evident that they ay
be modified without departing from the prin-
ciples of the invention.

Having now described the invention, what
18 clalmed as new, and what it is deswed to se-
cure by Letters Patent, is—

1. The combination Of two frames movable
to and from each other, a central cup-shaped
die and a -series of radial-die sections carried
by one of said frames, and a central hub-
shaped die and a series of radial dies carried
by the other of said frames, the said dies on
one frame being adapted to operate in con-
janction with the dies on the other frame.

2. The combination of two frames movable

to and from each other, a central expansible

cup-shaped die and a series of radial-die sec-
tions carried by one of said frames, and a cen-
tral hub-shaped die adapted to fit into the ex-

pansible cup-shaped die and cause it to con-

tract and a series of radial dies carried byvthe
other of said frames, the said dies on one
frame being adapted to operate in conjune-
tion with the dies on the other frame.

5. 1The combination of two frames movabie
to and from each other, a central cup-shaped
die and a series of radial-die sections carried
by one of said frames, a central hub-shaped
die and a series of radial dies carried by the
other of sald frames, the said dies on one
frame being adapted to operate in conjunc-
tion with the dies on the other frame, and
guldes arranged adjacent to the outer ends of
the first-mentioned radial dies for holding the
blank to be operated upon in position over the
radial dies.

4. Thecombination of two frames movable
to and from each other, a central cup-shaped
die and a series of radial-die sections carried
by one of said frames, a central hub-shaped
die and a series of radial dies carried by the
other of sald frames, the said dies on one

frame being adapted to operate in conjunc-

tion with the dies on the other frame and fur-
ther in which the radial dies on one of the
framesare provided withlongitudinal grooves
and the radial dies on the other frame are

- provided with longitudinal-ribs.

60

5. The combination of two frames movable
to and from each other, a central cup-shaped
die and a series of radial-die sections carried
by one of sald frames, a central hub-shaped
die and a series of radial dies carried by
the other of said frames, the said dies on
one frame being adapted to operate in con-
junction with the dies on the other frame,

said framesand respectively adapted toclamp
the outer ends of the radial dies to their re-
spective frames.

79

6. The combination of two frames movable |

to and from each other, a central expansible
cup-shaped die and a series of radial-die sec-
tions carried by one of said frames, a central
hub-shaped die adapted to fit into the expan-

sible cup-shaped die and cause it to contract

and a series of radial dies carried by the other

of said frames, the said dies on one frame be-

ing adapted to operate in conjunction with
the dies on the other frame, and a spring-ac-
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tnated device for causing the cup-shaped die -

toetpand
Tlie combination of two frames mov&ble

to :zmd from each other, a cup-shaped die di--

vided in substantially radial lines and hav-
Ing 1inclined outer walls adapted tosaid frame,
spring devices to foree
cup-shaped die apart, spring devices to ele-
vate said cup-die, and a hub-shaped die se-

cured to the other frame and movable within

the cup-shaped die and adapted to depress
the same to contract it.

8. The combination of two frames movable
to and from each other, a cup-shaped die di-
vided in substantially radial lines and hav-
inginclined outer wallsadapted tosaid frame,

spring devices to force said sections of the

cup-shaped die apart,springdevices toelevate
sald cup-die, a hub-shaped die secured to
the other frame and movable within the cup-
shaped die and adapted to depress the same
to contract it, and an adjustable abutment
interposed between the expansible cup-die
and the hub-shaped die to receive the thrust
of the latter and simultaneously operate all
of the sections of the said cup-shaped die.
9. The combinationof two frames movable

to and from each other, a cup-shaped die di-

vided in substantially radial lines and hav-
inginclined outer wallsadapted tosaid frame,
spring devices to force said sections of the
cup-shaped die apart, spring devices to ele-
vate said cup-shaped die, a hub-shaped die
secured totheotherframeand movable within
the cup-shaped die and adapted to depress
the same to contract it, an adjustable abut-
ment interposed between the expansible cup-
shaped die and the hub-shaped die to receive
the thrust of the latter and simultaneously
operate all of the sections of the same, the
said abutments consisting of two annular
rings with one or more 1nterposed thin ad-
]u&;table washers.

10. The combination of two tram esmovable

to and from each other, a series of radial-die
sections secured to one of said frames and
each section having its surface provided with
a longitudinal groove, and a series of corre-
sponding radial dies secured to the other
frame and provided with longitudinal ribs.
11. The combination of two frames movable
to and from each other, a series of radial-die

sections secured to one of said frames and

said sections of the

90'_
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“second series of removable radial dies adapt- .

- blank treated by said dies has imparted to it
‘a dish or angular shape.
13. The combmatlon_of twoframesmovable |

havmﬂ' its surfaces prowded Wlth a longitu-
dinal groove, a series of correspondmg ra-
dial dies secured to the other frame and pro-
vided with longitudinal ribs, and adjustable
means for securing the two sets of radial dies
respectively to their supporting-frames.

12. Thecombination of two frames movable
to and from each other, a series of narrow
removable radial dies secured to one of said
frames and having their adjacent ends at a
lower elevation than the outer ends, and a

ed to operate in connection with the first-
mentioned series of radial dies and secured
to the opposing faces of ‘the other frameand
further having their adjacent ends slightly
elevated above the outer ends whereby the

- to and from each other, a series of narrow
radial dies secured to one of said frames and

4 ' R , 630,636

' having their adjacent ends at a lower ele-
vation thanthe outer ends, asecond series of
radial dies adapted to operate in connection

with the first-mentioned series of radial dies
and secured to theopposing face of the other
frame and further having theiradjacent ends
slightly elevated above the outer ends where-
by the blank treated by said dieshas imparted
to it a dish or angular shape, and suitable
dies partly carried by one of said frames and

30

partly carried by the other and centrally dis-

posed with respect to the radial dies for

clamping and holding the hub portions of the
blank. |
In testimony of whmh invention I hereunto

set my hand.
ADELINE J. CORSCADEN

I;{Ldmmm‘?"@i? 1 of the estale of Thos. Cors-

caden, deceased.
W’itnesses :
HENRY SHUALTZ,
JERE J. CROWLEY.
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