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UNITED STATES

PATENT OFFICE.

WILLIAM @. ALLEN, OF HARTFORD, CONNECTICUT.

MACHINE FOR MAKING METAL SPOKES.

SPECIFICATION forming part of Letters Patent No, 605,050, dated May 31, 1898,
’ ' Application filed May 9,1896, Serial No, 590,044, (No model) o

To all whom & may concern:

Be it known that I, WiLLiaM G. ALLEN, of
Hartford, Conneetlcut have invented new
and 1‘sefu1 Improvements in Machines for
Making Metal Spokes, which are fully set forth
in the followmcr specification.

This mventlon relates to the manufacture
of wire spokes such as used in wheels of bi-
e - and has particular reference to the
heading and bending of the spoke.

Heretofore the headmw and bending opera-
tions have usually been perf01rned by two
distinet machines; and the object of this in-
vention is to aeeompheh these operations ex-
peditiously in a single machine.

In the better elass of bicycles the spokes
are swaged for the greater part of theirlength,
thig step being performed before the heading
and bending; but in cheaper grade machines
the wire spokes are not swaged, but are of
the same diameter throughout. By the ma-
chine hereinafter described spokes of this
character can be made directly from a coil of
wire, beingstraightened, cut to proper length,
headed, and bent. Means, however, are also
provided whereby swaged. spokes can be fed
to the machine for heading and bending.

In the preferred form of machine in which
the invention is carried out feed mechanism
is provided whereby the spokes are fed side-
wise—that is, in a direction transverse to
theirlength—through the machine. The feed
is intermittent, carrying the spoke first.to the
header or punch, by which the head is upset,
and returning while this operation is being
performed, then advancing again, carrying
forward both spokes, the first toward the
bending devices and the second toward the
header. By successive steps the spokes are
fed through and out of the machine. - In the
particular feed movement preferred the feed-

cylinders advance by a longitudinal move-

ment and return by a gradual spiral or screw
motion, the spoke remaining sta,tlonary duar-
ing this return movement.

Theinvention embraces the partleular form

of feed mechanism both in combination with
other codperating elements of the particular
machine and also independently for other
uses to which it may be applied. This feed
mechanism ‘consists, essentially, of one or
more (preferably two) horizontal sleeves or

cylinders having each a spiral groove therein,
the pitech of the spiral being equal to the
length of a single step of the feed movement.
The sleeves have a longitudinal forward and
backward or reciprocating movement. Dur-
ing the forward movement the spoke, lying
across the cylinders and engaged by a groove
of each, is advanced one step This move-
ment is qu1ek1y made. The sleeveshave also
a constant movement of rotation, and their
backward or return movement is so timed
with reference to the speed of rotation that
the spoke resting in the spiral groove remains

stationary during this return movement. In-

other words, the return movement.is given
by a cam or equivalent device having the
same pitch as the spiral grooves.. This mech-
anism renders it unnecessary to employ grip-
ping devices of any sort for seizing, advanc-
ing, and releasing the spokes and permits of
a number of spokes being in transit through
the machine at. the same time without duph-
cation of the feeding devices,

The invention embraees certain features of
construction and combinations and arrange-
ments of parts, as hereinafter explained.

Intheaccompanying drawings, illustrating
one embodiment of my invention in a prac-
tical apparatus, said drawings forming part
of this specification, Figure 1 is a plan view.
Fig. 2 is a side elevation thereof. Fig.8isa
sectional view through one of the feed-cylin-
ders and its operating mechanism. Fig, 4 is
an elevation, partly in section, of the headmw
mechanism. Fig.5isa seetlonal viewthrou Gh
the gripping devrce for such mechamsm,
whereby the spoke is held during the forma-
tion of the head. Figs. 6 and 7 are views cor-
responding to Figs. 4 a,nd 5 of the bending de-
viees. . Fig. 8is a detail of the camsand oper-
ating-lever for the bending device; and Figs.
9,10,and 11 are respectively a side elevation,
plan view, and front elevation, of mechanism
for delivering blanks previously severed into
lengths to ’che feed-cylinders.

At one side of the machine is an uprwht
frame or casting B, Fig. 2, formed with a
deep horizontal slot or recess b, extending en-
tirely across it, this recess being for the pas-
sage of the spoke, which is fed transversely
across the machine in a direction at right an-
gles to the length of the spoke.” While pass-
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ing through this recess the spoke comes first
to the header and then to the hender.

The feed is effected by two sleeves or cyl-
inders C C, mounted cach on a shaft ¢ and
connected therewith by a spline ¢ or similar
connection to permit longitudinal motion of
thesleeve independently of its shaft.  Shafts
¢ are continuously rotated in the same direc-
tion from shaft 10 through bevel-gears 11 12
and spur-gears 153 14 15, the gear 14 being an
intermediate or idler.

The cylinders have each a spiral groove c?,
extending fromend toend thereof, the grooves
in the ecylinders being in the same line, so
that a straight wire or spoke , I'igs. 1 and 2,
can be engaged by a groove in each eylinder,
The axes of the feed-cylinders are slightly
inclined, so that the spoke when resting in
the grooves will be square with the machine.

The rotation of the cylinders has nothing
to do with the feed of the spoke, which is ef-
fected intermittently by the longitudinal for-
ward movement of the eylinders. Thismove-
ment, as well as the return movement, is ef-
fected by a cam-groove ¢’ in the end of the
eylinder, in which engages a roller ¢! on a
fixed support ¢. When in the rotation of
thecylindertheabruptincline¢’, ig.1, comes
against the roller, the eylinder advances by
a quick movement, the distance of the feed
being equal to the distance between the spi-
rals of groovec®. The gradual ineline of the
cam thus causes the eylinder toreturn. The
pitch of this part of the cam is the same as
that of the spiral groove, so that during the
return movement the spoke remains in the
position to which it has been advanced, the
thread simply unwinding itself, so to spealk,
under the spoke.

Omitting for the present the description of
the devices for placing the blanks in position
on the feed-ecylinders, the construction of
which devices will depend on whether the
blanks have been previously separated or are
formed in the machine itself from a continu-
ous wire, I will proceed to describe the mech-
anism whereby the blanks are first headed
and then bent to the required angle, it be-
ing assumed that cach time the eylinders re-
turn a blank is laid in the first of the feed
grooves or channels and advanced step by
step, asabove explained, its forward end trav-
ersing the slot D during such movement.

The heading mechanism,towhich the blank
is first presented, comprises, essentially, a
gripping device for the end of the wire and a
suitably-operated heading or upsetting die.
The gripping deviee comprises a stationary
jaw or block d, adjustable by means of a bolt
d’ and a movable jaw %, carried by a slide (I
and operated from a shaft 16 by a toggle-joint

&, Jaws d and &® eome together in the line
of slot b. Shaft 16 is reciprocated from an

cecentric 19 on shaft 17 through an arm 20
and pitman21. e is the heading or upsetting
die carried by a plunger ¢’, mounted in a suit-
able way on a plate K, sceured to casting B

605,050

and vertically adjustable thereon by means
of Dolt ¢"to bring the die to the proper aline-
ment. Plunger ¢’ has thereon a projection or
lug €2, through which passes a pin ¢% to the
ends of which connect springs ¢!, operating
to retract the plunger after cach stroke, such
movement being limited by a stop-holte¢®. In
the rear end of the plunger is screwed ahead
¢, which may be adjusted to vary the length
of the stroke. This head receives the impact
of a hammer f, which operates to drive the
plunger, said hammer recciving its motion
from eccentric 18 on shaft 17, At the instant
the feed-cylinders present a blank befween
the jaws d and d® the slide ! is actuated to
move jaw % thereby tightly gripping and
holding the wire-blank, which projects at its
end slightly beyond the jaws. The plunger
¢’ now males its working strokes, and a head
of proper . shape is formed upon the blank,
which is then released by the gripping-jaws
and carried forward by the next sliding move-
ment of the feed-eylinders. The hending
mechanism, which the headed blank next en-
counters, is most clearly shown in Ifigs. 6, 7,
and 8§, and, like the heading mechanism, it in-
cludes as an essential part a gripping device
consisting of a stationary jaw ¢ and a mov-
able jaw ¢', meeting in the linc of slot D, the
movable jaw being operated from shaflt 16 in
a manner similar to jaw ° of the heading
mechanism. Arranged adjacent to the jaw
g is a vertically-operating slide /i, carrying at
its lower end a die-block 7/, which bears
against the edge of jawg. Jaw ¢'is recessed
atone side, as at g% and die-bloek 7 recessed,
as at 2*, providing proper space, which the
head of the blank or spoke occupies as the
die-block descends and imparts the proper
bend to the spoke. Slide I is actuated by a
lever 7%, having at its end a yoke ', embrac-
ing shaft 17, and carrying vollers 1.° 1, Dear-
ing against cams 22 and 23, respectively, on
said shaft. It will be understood that when
the headed blank has been advanced to a po-
sition between the jaws ¢ ¢/, the headed end
projecting beyond said jaws, the movable jaw
is actuated to grip the spoke, and the dic /'
descends to bend the end, as clearly shown in
Fig. 6. Areverse movement of the parts en-
sues, and the spoke is fed forward another
step by the longitudinal movement of the eyl-
inders.

As shown in Figs. 1 and 2, Thave illustrated
mechanism for forming the blanks in the ma-
chine itself from a continuous wire 7, which
passes into the machine through a straighten-
ing deviee 1, between feed-pulleys %, and
then through a bushing /, where it is oper-
ated upon by a cutter m and severed into
blanks & of suitable length, which are laid in
the grooves of eylinders C C. The feed-pul-
leys & are operated from ihe shaft of one of
the cylinders C through bevel-gears 24 23,
shaft 26, gears 27 28, and gears 29 30.  Cutter
m is operated by a cam-wheel 39 on shaft 26.

Referring now to Figs. 9,10, and 11,which
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show another form of mechanism for deliver-
ing thespoke-blanksto the feed-cylinders, nn
are two vertical ways in which the ends of
spoke-blanks severed to the proper length en-
gage. In order to providefor spokes of differ-
ent lengths, plate n’, formingone of the ways,
is adjustable by means of set-serews n?in slots
nd.. Projecting into the bottom of each way
is a vibratory supporting-slide o, having a
sharpened end o' and operated by a lug 0* on
shaft 31, said shaft being oscillated by means
of arm 32, link 33, lever 34, and cam 35 on
shaft 10. ) ‘

The devices above referred to being so dis-
posed that the spokes resting one above an-
other in the ways n n lie directly above the
spiral grooves of c¢ylinders C C the quick vi-
bratory movements effected by cam 35 cause
points o of slides o (which are simultaneously
operated) to drop the blanks one by one onto
the cylinders. )

It will be understood that the séveral opera-
tionsand movementsof parts herein described
are so timed and regulated as to take place
in proper order, the whole machine working
automatically.

Departures from the precise construction
shown and described may be made within
wide limits without departing from the prin-
ciple of the invention.

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

1. Ina machine for making wirespokes, the
combination of devices for forming a head on
one end of the spoke, devices for bending the
headed end to form a shoulder, and feed

- mechanism for feeding the blanks to said
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devices in succession, substantially as de-
seribed. ' '

‘2. Inamachine for making wire spokes, the
combination of deviees for forming a head on
one end of the spoke, devices for bending the
headed end to form a shoulder, and feed
mechanism for feeding the blanks to said
devices in succession, the action of the head-
ing devices and bending devices taking place

simultaneously upon different blanks, sub-
stantially as deseribed.

3. The combination of the heading devices,
the bending devices, feed mechanism for pre-
senting the blanks successively to the head-
ing devices and bending devices, and auto-
matically-operated gripping devices for hold-
ing the blanks during the heading and bend-
ing operations, and for releasing the same
upon the completion thereof, substantially as
described.

4. Thecombination with headingand bend-
ing devices arranged to act sucecessively upon
each spoke, and simultaneously upon differ-
ent spokes, of means for feeding the blanks to
said devices in a direction transverse to the
length of the blanks, by an intermittent move-
ment, substantially as deseribed.

5. Thecombination with headingand bend-
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ing devices arranged to act suceessively upon -

the spoke-blanks, of rotary feed-cylinders
having spiral grooves thereon in which the
blanks are laid, means for moving the cylin-
ders forward longitudinally, whereby the
spoke-blanks are advanced by an intermit-
tent movement, and means for gradually re-

turning the ¢ylinders by a movementcommen--

surate with the piteh of said spiral grooves,
substantially as described.
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6. The combination with devices foracting

successively upon a wire-blank, of feeding
mechanism for the blanks comprising hori-
zontal rollers movable lengthwise of their
supporting-shafts and having spiral periph-
eral grooves, means for rotating said rollers,
and means for imparting to them an inter-
mittent forward motion and for returning
them at a speed corresponding with the pitch
of the spiral grooves, substantially as de-
seribed. ’ _

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses. :
WILLIAM G. ALLEN.

Witnesses:
G. J. CAPEWELL,
HARRY R. BOARDMAN,
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