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UNITED STATES

PaTENT OFFICE.

AUSTIN J. HANKS, OF WILMINGTON, OHIO.

MACHINE FOR FORMING STEEL FELLIES FOR VEHICLE-WHEELS.

SPECIFICATION forming part of Letters Patent No. 433,286, dated July 29, 1890,
Application filed December 3, 1889, Serial No. 832,476, (No model.)

To all whom it may conceri:

Be it known that I, AustiN J. HANKS, of
Wilmington, in the county of Clinton and
State of Ohio, have invented a new and Im-
proved Machine for Forming Steel Fellies for
Vehicle-Wheels, of which the following is a
full, clear, and exact description.

My invention relates to improvements in
machines for forming steel fellies for vehicle-
wheels, especially that class of machines
known as a “rotary crimper,” and has for its
object to construet such a machine in a sim-
ple and durable manner; and to that end the
invention consists in the novel construetion
and combination of the several parts, as will
behereinafter fully set forth, and pointed out
in the claims.

Reference is to be had to the accompanying
drawings, forming a part of thisspecification,
in which similar letters and figures of refer-
ence indicate correspofiding parts in all the
views.

Figure 1 is a diagrammatic side elevation
of the gearing of the machine; and Fig. 2 isa
similar view of the opposite side, illustrating
the forming-rolls in elevation. Fig. 3 isa
vertical section through one vertical set of
gearing, the shafts beingin elevation and the
forming-rolls detached therefrom. Fig. 4 is
a similar view illustrating the application of
the forming-rolls to the shaft; and Figs. 5, 6,
7,8, and 9 represent edge views of the sev-
eral forming-rolls between which the blank is
to be passed, vertical sections through said
forming-rolls, and transverse sections of the
blank after ithas passed between the several
forming-rolls.

In carrying out the invention; 1 employ,
preferably, ten shafts, journaled transversely
in any suitable frame and arranged in two
horizontal lines of five each, the upper shaft a
being located in vertical alignment with the
lower shaft b. The shafts are made in two
lengths, five being about twenty inches long
and the remainder twenty-two inches in
length, andin the arrangement of the several
shafts they are made to alternate with the
shorter ones in each row. Upon one end of
each long shaft a double cog-wheel A is
keyed or otherwise secured, comprising an
outer spur-wheel and a pinion integral with

the inner facethereof, and in the construction
of the double cogs the outer face of the spur-
wheel and the inner face of the pinion are
preferably dished, as best shown in Figs. 3

and 4. The pinion of each double cog-wheel -

meshes with a pinion B, attached to one ex-
tremity of a short shaft b.

Fig. 1, in which it will be observed that the
first shaft b carries a double cog-wheel 2, the
pinion of which meshes with a pinion (marked
1) upon the uppershort shaft ¢. In the next
set of vertically-aligning shafts the longer
shaft is at the top, and the spur-wheel of the
double cog-wheel 3 thereon meshes with the
spur-wheel upon the lowershaft b of the first
set, and the pinion of the said cog-wheel 3
meshes with the pinion B immediately below
it. This arrangement is carried out to the
rear or delivery end of the machine, the
double cog-wheels 2, 3, 6, 7, and 10 being al-
ternately arranged uponthe upper andlower
shafts ¢ and b, the spur-gears thereon mesh-
ing, and the pinionsl, 4, 5, 8, and 9 are also
alternately arranged, gearing only with the
pinions immediately above or below them, ac-
cording to their respective location.

Each shaft ¢ and b is provided with a box-
seat 27 near each end, whereby it is journaled
in the frame, the seat of the upper shaft be-
ing in vertical alignment with the seat of the
lower shaft; and each shaft is further pro-
vided near the end opposite to that carrying
the cog-wheel or pinion with an annular rib
or shoulder 22, and a wrist 26, adjoining the
outer face of the shoulder, and the outer end
of said wrist, which constitutes one extremity
of the shaft, is threaded, the upper shaft be-
ing provided with a right-hand thread 24 and
the lower shaft with a left-hand thread 25, as
best shown in Fig. 3.
of each shaft a forming or shaping roll is se-
cured, the forming-roll D upon the upper
shaft being adapted to operate in connection
with the forming-roll D’ upon the shaft be-
low it. The forming-rolls are slipped over
the threaded ends of the shafts upon the
wrist portions 26 thereof to a contact with
the shoulders 22, and are held in position by
nuts 23, serewed upon the threaded extremi-

ties 24 and 25 to a firm bearing against the

The general ar--
rangement of the gearing is clearly shown in.
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outer face of the forming-rolls, asis best illus-
trated in Fig. 4.
All the spur-wheels are of the same diame-

ter, likewise the pinions, and the said spur-

wheels are construeted of such size that those
upon the upper shaft will alternately mesh
with those upon the lower shaft from right
to left and from left to right. The pinions,
both single and attached to the spur-wheels,
are designed only to transmit power from one
shaft to the other one in vertical alignment.

The-object of providing the right and left
hand threads upon the shafts ¢ and b is to
force the forming-rolls, when contacting with
the blank to be shaped, to continuously
tighten themselves upon the shafts, whereby
in the process of manufacturing, a roll can-
not under any possibility become loosened.

As there are ten shafts, or five vertically-
aligning sets employed, preferably, in the
construction of the machine, five sets of form-
ing-rolls are also employed.

The first set of forming-rolls is illustrated
in detail in Fig. 5, and the rolls are num-
bered, respectively, 12 and 13. The second
set of forming-rolls is illustrated in Fig. 6,
said rolls being numbered, respectively, 14
and 15. The third set of formingrolls is
shownin Fig. 7,and the rollsare numbered, re-
spectively, 16 and 17, the last two sets being
shown in detail in Figs. 8 and 9, and the rolls
being numbered 18 and 19 and 20 and 21.

Each forming-roll of the first set is prefer-
ably constructed of two disks, numbered, re-
spectively, 30 and 31 and 32 and 33, the said
disks being provided with a central bore,
whereby they are mounted upon' the shafts,
and the disks of the upper forming-roll have
their peripheral surfaceinclined downwardly
and inwardly in direction of each other,
whereby when the two disks 30 and 31 are
brought together and secured upon the shaft,
the forming-roll will be provided with a pe-
ripheral essentially V-shaped groove. The
disk-sections 32 and 33 of the lower forming-
roll have their peripheral surfaces beveled
from their inner faces downward to their
outer faces, whereby when the two disks are
brought together upon their shaft the com-
pleted forming-roll will be provided with an
angular or inverted -V-shaped peripheral sur-
face capable of entering the grooved surface
of the roller above. When the metal has
passed between the two forming or shaping
rolls 12 and 13, it is given the contour illus-
trated at cin Fig. 5. The angle of the in-
clined surfaces of the two forming-rolls 12
and 13 is preferably that of thirty degrees.

The forming-rolls 14 and 15, (illustrated in
Fig. 6,) which are located immediately to
therear of the rolls shown in Fig. 5, are con-
structed in similar manner to the first set of
rolls 12 and 13; but the angle of the grooved

- surface of the upper roll 14 and the peripheral

65

surface of the lower roll 15 is increased to
sixty-five degrees, whereby the blank shaped,
asatcinkig. 5, after being passed through this

second set of rolls, will be formed as illus-
trated at d in Fig. 6.

The forming-rolls 16.and 17, comprising the
third set, are each constructed of three disk
members, the membersof the upper roll being
numbered 38, 39, and 40, and those of the
lower roll 41, 42, and 43. The twoouter mem-
bers 38 and 39 of the upper roll and 41 and
42 of the lower roll are constructed in like
manner to the disk-sections of the rolls here-
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tofore described; but the angle of the inecli- .

nation of their beveled peripheral surfaces is
increased to seventy-five degrees. The disk
40, which is the intermediate member of the
upper roll, is of less diameter than the outer
disks, whereby when the three disks are
brought together a central essentially ree-
tangular channel will be formed in the base-
wall-of the V-shaped peripheral groove of
the upper roll, as illustrated in Fig. 7, and
the intermediate member 43 of the lower roll
17 is of greater diameter than the outer mem-
bers 41 and 42, so that -in the complete for-
mation of the roller 17 a central peripheral
ribis.formed capable of entering the central
channel in the upper roller. When the
blank shown at d in Fig. 6 has been passed
through this third set of rolls, it is shaped as
illustrated at e in Fig. 7, in which it will be
observed that the upper portion of the blank
is essentially rectangular in cross-section, and
provided with side members extending down-
ward at an angle of about seventy-five de-
grees. :

The fourth set of rolls (illustrated in Fig. 8)
is constructed in similar manner to thoseillus-

trated in Fig. 7 and just deseribed, with the-

exception that the beveled surfaces of the
disk membersare lessened to an angle of about
forty degrees, whereby the blank formed, as
in Tig. 7, and passed between the fourth set
of rolls,is shaped as at f in Fig.8. The disk-
sections of the upper roll of the fourth set
are numbered 44, 45, and 46 and the disk-sec-
tions of thelower roll of this set are numbered
47, 48, and 49.

The operation of forming the blank into
the complete felly is accomplished by pass-
ing the said blank between the fifth set of
rolls, each of which rolls is constructed in

three disk-sections, the sections of the upper.

roll being numbered 50, 51, and 52 and the
sections of the lower roll 63, 54, and 55.

The only difference between the construe-
tion of the set of rolls illustrated in Fig.9 and
those illustrated in Fig. 7 and in Fig. 8 con-
sists in the fact that the peripheral surfaces
of none of the disk-sections are beveled or
inclined, being parallel and straight. When
the blank has been passed between this last
set of forming-rolls, it is shaped, as shown at
g in said Fig. 9—that is, with a central es-
sentially-rectangular or U shaped member,
the side members extending outward in op-
posite directions at an angle of ninety degrees
to the central or body member.

It is evident that as each set of rolls illus-
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trated in Figs. 5 and 6 are construeted of two
disk-sections they may be rendered adjust-
able to any sized blank that the operator may
desire to pass between them by introducing
between the members one or more spacing-
disks of proper thickness. More than one
spacing-disk should never be used at the

- same time between the two members of the
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lower forming-roll, and any spacing-disk em-
ployed in connection with this lower roll
should be of greater diameter than the outer
disk members in order to maintain the proper
bevel or inclination of the peripheral surface
of the roll.

The blank is entered the machine at x, Figs.
1 and 2, and finds an exit at ¢, and as deliv-
ered the felly may be made to pass into and
through a bending device of any approved
construction, whereby the required ecircular
form may be imparted thereto, and the said
shaping device is preferably placed so close
to the machine that the completed product
of the machine need not be handled as fed
to the shaping device. The train of gear-
ing may be set in motion in any suitable or
approved manner, preferably, however, by
connecting a drive-shaft through the medinm
of the gear 11—for instance, with the lower
central double cog-wheel 6—whereby through
the medium of one power-shaft the entire
train of gearing is made to rotate in the di-
rection indicated by the arrows in Fig.1,and
by reason of the peculiar gearing the form-
ing-rolls are made to turn in the direction in-
dicated by the arrows in Kig. 2.

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

1. The combination, with a series of shafts
arranged in two horizontal lines, one above
the other, and male and female forming-rolls
secured to each vertical set of shafts, of a
double cog-wheel fastened to each alternate
shaft comprising a spur-gear and a pinion,
and pinions also secured to alternate shafts,
the several spur-wheels being arranged to
mesh and thealternately-arranged pinionsto
geareach with a pinion of thesaid double cog-
wheels, substantially as shown and deseribed.

2. The combination, with a series of shafts
constructed in two different lengthsarranged

in two horizontal lines,one above the other,
the shorter and longer shafts being alternately
placed, and male and female forming-rolls
detachably secured to each vertical set of
shafts, of a double cog-wheel secured to one
end of each of the longer shafts comprising
a spur-gear and a pinion, the several spur-
gears being of sufficient diameter tomesh one
with the other, and a pinion secured to the
end of each of the shorter shafts adapted to
mesh with the pinion of the cog-wheel imme-
diately above or below it, substantially as
shown and described.

3. The combination, with a series of shafts
constructed in two lengths arranged in two
horizontallines,oneabovethe other,thelonger
and shorter shafts being alternately placed,
the upper shafts having a right-hand thread
formed thereon and the lower shafts a left-
hand thread, of male and female forming-rolls
detachably secured to the threaded end of
each vertically - aligning set of shafts, and
double cog-wheels attached to the opposite end
of the longer shafts meshing with each other
and with pinions secured to the shortershafts,
substantially as shown and described

4, The combination, with a series of shafts
constructed in two lengths arranged in two
horizontallines,one above the other,thelonger
and shorter shafts being alternately placed,
the upper shafts having a right-hand thread
formed thereon and the lower shafts a left-
hand thread, each shaft being provided with
a shoulder near itsthreaded end, of male and

female forming-rolls mounted upon the ends

of each vertically-aligning set of shafts in
contact with the shoulders thereof, each set
of forming-rolls havinga different peripheral
contour, lock-nuts screwed upon the threaded
extremities of the shaftsagainst the forming-
rolls, double cog-wheels secured to the oppo-
site extremities of the longer shafts, the said
cog-wheels being adapted to mesh with one
another and with pinions attached tothe un-
threaded ends of the shorter shafts, all com-
bined for operation substantially as shown
and described.
- AUSTIN J. HANKS.
Witnesses:
C. W. SWAIM,
MELVILLE HAYES,
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