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UNITED STATES

PAaTeENT OFFICE.

. WILLIAM G. ALLEN, OF HARTFORD, CONNECTICUT.

MACHINE FOR ROLLING WIRE.

SPECIFICATION forming part of Letters Patent No. 585,169, dated June 29, 1897.

Application filed July 30, 1896, Serial No, 601,031,

To wll whom it may concern: .

Be it known that I, WILLIAM G. ALLEN, of
Hartford, Connectwut have invented a new
and useful Improvement in Machines for
Rolling Wire, which improvement is fully
set forth in the following specification.

This invention 1e1ates to means for reduc-
ing wire by rolling, and is particularly de-
swned for use in operating upon wire-stock
in" the manufadture of blanks which are of
reduced diameter for a portion of their length
only—such, for example, as blanks for wire
spokes or for button-hooks.

The machine herein described is useful in
the manufacture of a great variety of arti-
cles, as will be apparent to skilled metal-
workers. :

In aeting upon a wire to reduce a portion
of its Ienwth only it' is not expedient to act
upon it Wlth rolls having a circular pass, for
the reason that the metal is thereby injured
and the blank greatly weakened at the point
where the 1olls beginto act. For this reason
it is advanta@eous to act first upon the stock
by means of lolls which flatten it, producing
an oblong or oval cross-section, and then by
another pair of rolls having a cu‘culal pass,
which further reduce the stoek and at'the
same time restore the circular cross-section.

The object of the present invention is to

.accomplish the entire operation by means of

a single pair of rolls. . To this end the rolls
are made of a circumference sufficiently great
to afford the required length for two or more
sets of acting surfaces—that is to say, for a
portion of their periphery the rolls will have
shallow and broad grooves adapted to flatten
the stock, and for another portion semicireu-
lar grooves;.or if more than two operations
on the stock are required there may be three
or.a greater number of reducing-surfaces for
actmo successively upon the stock Cobp-
eratmO’ with the rolls so constructed are feed-
ing dev1ces whose function it is to deliver the
stock to the rolls for the first operation, with-
draw it after such operation, and again ad-
vance as often as the stock is to be acted
upon. The feeding devicesaresoconstructed
as to turn the stock on its axis, so as to pre-
sent the proper surfaces for the action of the
The latter are cut away between con-

(No medelo

tiguous acting surfaces to admit the end of
the wire initiallyand to permit its withdrawal
between two successive operations. At the
last operation the stock is released by the feed-
ingdevices and is carried entirely t]lI'OUOh the
1olls

The feeding devieces and their actuating
mechanism may be constructed in various
ways. In the machine hereinafter described
as embodying the principle of the invention
the stock is held at one end by a chuck or set
of gripping-jaws carried on the end of an ar-
bor. Suitable mechanism is provided for re-
ciprocating this arbor to advance the wire to
the rolls and to withdraw it preparatory to
another advance and other mechanism for
turning the arbor on its axis before the sec-
ond advanee. In the operation of first flat-
tening the wire and then restoring it to'a cir-
cular cross-section it must be given a quar-
ter-turn between the two operations, so as to
present the narrow edges to the action of the
rolls. To prevent the pressure of the rolls
from turning the wire sidewise, a guide is pro-
vided adJacent to the rolls, and which keeps
the wire from twisting. This device ecan
manifestly be used Wlth any pair of rolls
adapted to roll down a flattened wire to a cir-
cular or other cross-section.

‘With the mechanism as thus far deseribed
it is preferred to provide means for cutting
off blanks of proper length from a wire and
for delivering these blanks to the chuck or
gripper, so that the machine can operate con-
tinnously upon a wire of any length.

In the accompanying drawmds forming
part of this specification, Figure 1 is a plan
view of a machine embodvmcr the improve-
ments constituting the present invention.
Fig. 2 is a side elevation thereof, parts of the
mechanism being broken away and omitted.
Fig. 3 is an end elevation, looking tothe right
t1om line 3 3, Fig. 1. qu 4 is an end view
of a pair of reduclno rolls and their supports
having three aeting surfaces. TFig. 5 is an

"enlarged edge view of one of the rolls shown
in Fig. 4. Figs. 6, 7, 8§, and 9 are respec-
tively a top plan view, frontelevation, an end
view with some of the parts omitted, and an
end view complete of the device for prevent-
ing the turning of the flattened wire as it is
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2 585,169

fed to the rolls. Tig. 10 is a detail of the
pivot for the lever which oscillates the chueck
for feeding the stock to the rolls. Tig. 11 1s
a detail view, partly in seetion and partly in
clevation, of the chuck for holding the wirve
as it is fed to the rolls; and Tig. 12 is a plan
view of the rolls and adjacent parts, showing
the movable pressure-jaw in a closed position.
Referring to the drawings, A represents the
upper roll, and A’ the lower roll, each having
acting surfaces « ', between which the pe-
ripheral surfaces of the rolls are cut away,
forming depressions a®.  The acting surfaces
a a of the rolls have shallow broad peripheral
grooves therein acting on the wire to flatten
and elongate it, while the acting surfaces «'
«', which are longer than the acting surfaces
a @ to compensate for the elongation effected
by the latter, have semicireular peripheral
grooves which act upon the edges of the flat-
tened wire torestore the circular eross-section.
Rolls A and A" are mounted on the ends of
shafts A* and A% respectively, supported in
bearings in framework B, the lower shaft A®
being rotated by the bevel-gear ¢ on the end
thereof, meshing with a corresponding gear
¢ on the main shaft C, driven from any suit-
able source of power through gear ¢®. Shaft
AP transmits motion to shaft A% through pin-
ions a! and «’, carried thereby, respectively.
D D are a pair of feed-rolls for intermit-
tently feeding the wire-stock toa eutter,which
latter consists of a bushing d and a shearing-
blade ', carried by a sliding rod d?, recipro-
cated in one direction by a cam-wheel d° on
shaft ¢ and in the reverse direction by a
spring d*.  As the wire-stock is advanced by
the feed-rolls it is passed through bushing d
to a position to be engaged by a movable grip-
ping-jaw ¢ on a sliding carriage E. Jaw e is
pivoted at ¢’ and has a rearwardly-extending
arm ¢* carrying a roller ¢% adapted to run
along a track ¢!, said track having inclined
surfaces ¢ ¢® at each end thereof to close and
open the jaw at the proper times. Carriage
E is given its forward and backward move-
ments by a pitman f, connected at one end to
the carriage and carrying at its other end a
roller 71, engaging in a cam-groove in the side
of a wheel f? on shaft C. After a suitable
length of stock has been severed by the cutter
and is in position to be gripped by jaw ¢ the
carriage I is advanced, as above explained,
such forward movement causing roller ¢® to
run up incline e’ at the rear end of the track,
thereby closing jaw e tightly against the stock.
At the instant-the limit of the forward move-
ment of the carriage K is reached the roller
¢*runs down the incline ¢° at the front end of
the track, thereby releasing the grip of jaw e
upon the stock. The blank remaining mo-
mentarily in this position is gripped at one
end by a chuck, whereby it is fed to the re-
ducing-rolls. The mechanism for operating
this chuck will next be described.
The chuck proper consists of two or more
jaws I I (three being shown on the drawings)

on the extremity of arbor ¢, said jaws having
conical surfaces 1" at one end, which bear
against the edge 1 of a sleeve %, arranged
about sald jaws. Sleeve 1/’ fits closely about
the shaft to the rear of the jaws, so as toslide
freely thereon, and is also connected by means
of an annular groove jtand collar 5% to the end
of a rod 7, sliding in lugs or ears j' on the
framework and having a notch j* therein,
adapted to be engaged by a spring 7%, as will
be presently explained. In a suitable recess
in the edge 7?* of the sleeve 7% is secured a
spring-cateh Y, which, when the sleeve is
turned to the proper position, is adapted to
engage under a stationary tooth o, located in
front of the rolls, the effect being, when the
reverse movement of arbor ¢ begins, to slide
the sleeve forwardly over the jaws h, releas-
ing the jaws, which spring open and release
the stock, the latter passing on through the
rolls. The continued reverse movement dis-
engages the spring-catch it from the tooth o.

Arbor 7 is movable longitudinally in bear-
ings 7' and carries a wide gear ¢* thereon en-
caged by a rack ¢, operated from a cam-wheel
2+ to rotate the shaft and chuck at the proper
time to turn the flattened blank to present its
narrow edges to the acting surfaces ¢’ «', hav-
ing the semicircular grooves therein. The
longitudinal movements of arbor 7 for ad-

vancing the stock to the acting surfaces « a,

then withdrawing it by a reverse movement
while depressions ¢ of the rolls pass over the
wire, during which interval the wire is turned
a quarter of a rotation, and again advancing
the flattened stock to the acting surfaces ¢’ ¢,
are effected by a lever I, pivoted at % to an
adjustable slide &', said lever carrying at one
end aroller engaging a peripheral cam-groove
k?in a drum %°on shaft C. At its other end
leverI{is connected to the extremity of arbor
7 in such way as to permit the same to freely
rotate, as clearly shown in Fig. 1.

The devices for guiding the wire-stock to
the rolls and for preventing the rolls from
turning and twisting the stock as it is passed
between the rolls in its flattened condition
will now be explained.

L is a bracket secured to the framework B
by ears [ [ in front of rolls A A". An arm '
of the bracket serves as the stationary jaw of
a pressure device of which the movable jaw
1 is pivoted at {* to another arm I! of the
bracket. [’ is a stationary bushing secured
to the arm I' of the bracket and through
which the stock is fed. It being only neces-
sary that the pressure device should act upon
the blank after it has been flattened and dur-
ing the time that it is being acted upon by
the surfaces ¢’ ¢ to close jaw P against the
stock at the proper time, 1 employ a disk m,
keyed on shaft A* outside of the roll A, said
disk being cut away for a portion of its pe-
riphery, or, in other words, having an ex-
tended portion m’', corresponding to the act-
ing surfaces o', adapted to bear at its inner
edge upon a heveled surface I of jaw I (see
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Fig. 12,) thereby pressing the latter tightly
against the blank as it slides between the
jaws to the rolls.

In order to prevent the stock from being
advanced too far through the rolls before it
is acted upon by the fAattening-grooves, or, in
other words, to regulate the extent of the end
portion of the stock which is unacted upon,
a movable stop is provided at the exit side of
the rolls. This stop consists of an angular
piece p, adjustably secured to an angular
extension on a lever p’, pivoted at p® to the
framework B and adapted to be raised and
lowered from the line of the grooves at the
proper times by a cam-wheel p° on the shaft
G, bearing against a roller on the rear end of
lever p'. '

Theoperation of the machine is as follows:

- The continuous wire z is fed forward inter-

20

25

30

35

40

45

5o

55

60

65

mittently by the feed-rolls D D through the
bushing d to a position to be gripped by the
jaw e, at which instant cam-wheel 3 actu-
ates the blade d’ to sever a proper length of
stock. Immediately after this has been ef-
fected cam-wheel f* advances the carriage E,
which movement causes the jaw e to close
tightly againstthestock,as already explained.
When the carriage reaches the limit of its for-
ward movement, the stock is released, and at
the same instant the chuck is advanced with
its jaws open, this movement being effected
by a longitudinal movement of the arbor 7
through the lever K and cam-groove %? in
drum %% During this forward movement of:
the jaws /i the sleeve 5% is held stationary by
spring j° engaging notch 42 in rod 4, and the
conical surfaces of the jaws engaging against
the edge h? of the sleeve closes the jaws tightly
about the end of the stock: Further move-
ment of the arbor ¢ carries the sleeve forward
with the jaws, disengaging spring /2 from the
noteh j* and sliding the rod in lugs ;. The
stock 1s now advanced through bushing
and between the rolls, (depressions a? of the
latter being at this instant opposite each
other and no pressure being applied by the
jaw %) If the stock has been gripped at the
proper point, its position will not be affected
by the stop p, which is at this period of the
operation in the line of feed; but if too short
a grip has been taken upon the stock by the
chuck, due to slight irregularities in the op-
eration of the machine, the free end of the
stock will come in contact withthe stopto foree
the stock farther into the grip of the chuck.
At the instant the end of the stock projects
through the rolls for a proper distance the
flattened grooves come into action against
opposite sides thereof and flatten it for a por-
tion of its length. The stock being released
from the bite of the rolls by reason of the de-
pressions o? (following the flattening-grooves)
coming opposite each other, cam %? operates
to reverse the movement of the arbor <, draw-
ing it back for another feed. During this re-
verse movement cam-wheel ¢ actuates rack 43

to rotate gear ¢ thus turning the arbor ¢, and

-the rolls.

“with it the stock, one-quarter of a rotation,

bringing the stock to an edgewise position.
The parts are now advanced again by the op-
eration of eam-groove k% the jaw {2 being
brought into action to prevent the stock from
turning, asalready explained, and the grooves
of semicircular cross-section acting upon the
stock to restore its ecircular cross-section.
When the chuck reaches the limit of this sec-
ond forward movement, spring-catch 7t en-
gages tooth o, (having been brought into line
therewith by the rotation of the arbor %,) S0
that at the beginning of the reverse move-
ment of the chuck sleeve % is momentarily
held stationary, the jaws sliding therein and
being released so as to spring open and re-
lease the stock, which is carried on through
Arbor ¢ and with it the sleeve h
(through frictional contact with the j aws) are
now further rotated by cam 4 rack 4%, and
gear 7% to return the spring-catch 74 to its
original position. During the time these op-
erations are being performed another length
of stock is severed by the cutter and brought
forward by the carriage to be grasped by the
chuck, and the movements, as above de-
scribed, are repeated, thus making the opera-
tion of the machine continuous.

In Figs. 4 and 5 rolls A* and A’ are shown
as having three pairs of acting surfaces a’,
a’, and a7, the surfaces ¢® having flat grooves
therein and the surfaces ¢ and of having
semicircular grooves therein, those in surface
a” being of less diameter than those of sur-
faces af, whereby the stock upon: being flat-
tened is more gradually restored to a circular
cross-section by the action of the two sets of
grooves than where one set only is used for
this parpose.

Of course it will be understood thatin ma-
chines wherein rolls having three (or more)
sets of acting surfaces are employed certain
changes in the operation of the feeding de-
vices are necessary whereby the blank is ad-
vanced to the rolls for the action of the first
set of acting surfaces, then withdrawn after
such.operation, advanced to the rolls for the
action of the second set of acting surfaces,
withdrawn after such operation, and finally
advanced to therolls for the action of the third
set of acting surfaces. Such modifications,
however, will be readily made by any skilled
mechanic from the explanations given in this

“specification.

Of eourse it will be understood that the
movements of the several parts and mechan-
isms must be properly timed and regulated,
50 as to properly coact with reference to each
other, and that parts of the mechanism shown
and described are capable of use separately
from and in other machines than that of this
application; also, that modifications may be
made without deparfing from the nature and
prineiple of the invention.

As already stated and as will be readily
seen, the size of the rolls may be varied and
a larger number of independent grooves or
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acting surfaces arranged thereon, as may be
most advantageous for the particular pur-
pose. When, therefore, mention is made in
the claims of two grooves or acting surfaces,
it is to be understood that such claims are not
limited to that precise number, $wo being
simply the minimum.

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

1. In a machine for rolling wire-stock, a
pair of reducing-rolls having two sets of
grooves or acting surfaces in the same line,
for acting successively upon the stock, the
peripheries of the rolls being cut away be-
tween contiguous sets of grooves, in combi-
nation with feed mechanism for advancing
the stock to the rolls, then withdrawing it,
and advancing it for another pass, substan-
tially as described.

2. In a machine for rolling wire-stock, a
pair of reducing - rolls having two sets of
grooves in the same line, for acting succes-
sively upon the stock, the peripheries of the
rolls being cut away between contiguous sets
of grooves, in combination with feed mechan-
jsm for advancing the stock to the rolls, then
withdrawing it, then turning the stock and
advancing it for another pass, substantially
as described.

3. In a machine for volling wire-stock, a
pair of reducing-rolls having a set of flat shal-
low grooves therein, for flattening the wire-
stock, and a set of grooves of semicircular
cross-section, in line with said flat grooves,
for restoring the circular cross-section of the
stock, the peripheries of the rolls being cutb
away between contiguous sets of grooves, in
combination with feed mechanism for ad-
vaneing the stock to the rolls for the action

. of the shallow flat grooves, then withdrawing

45

50

the stock and turning it a quarter of a rota-
tion, and again advancing it to the rolls for
the action of the grooves of semicircular cross-
section, substantially as described.

4. In a rolling-machine, the combination
with the rolls for acting upon the stock, of a
device constructed and arranged to act upon
said stock to prevent it from twisting under
the action of the rolls, and means for auto-
matically throwing said device into operation
during a portion of the rotation of the rolls,
substantially as deseribed.

5. In a rolling-machine, the combination

with the volls for acting upon the stock, of a
device contiguous to said rolls constructed
and arranged to press upon or grip the stock to
prevent it from twisting, and means on one of
the rolls for throwing said deviee into opera-
tion during a portion of the rotation thereof,
substantially as described.

6. In a rolling-machine, the combination
with the rolls for acting upon the stock having
two sets of grooves therein, one set for flat-
tening the stock and the other set for restor-
ing its circular cross-section, the peripheries
of therolls being cut away between contiguous
sets of grooves, a device constructed and ar-
ranged to press upon or grip the stock as it is
fed to the rolls, and means rotating with one
of therolls and actuating the gripping device
while the rolls are acting on the flattened
stock, substantially as described.

7. In a rolling-machine, the combination
with the rolls having acting and non-acting
peripheral surfaces, of a device constructed
and arranged to grip the stock as it passes
through the rolls to prevent twisting, and a
disk located at the end of and rotating with
one of the rolls and having a peripheral ten-
sion corresponding with the acting-surface of
the roll for actuating the gripping device, sub-
stantially as described.

8. In a rolling-machine, the combination
with the rolls and a single feeding device for
successively presenting the stock to said rolls,
of a carriage for successively delivering the
stock in proper lengths to the feeding device,
and means on the carriage for gripping and
releasing the stock at the proper times, sub-
stantially as described.

9. In a rolling-machine, for reducing the
diameter of the stock for a portion of its
length only, the combination with the rolls
having segmental peripheral acting-surfaces,
the rolls being cut away between the ends of
said surfaces, of a movable stop at the exit
side of the rolls and means for moving said
stop into and out of the path of the stock at
the proper times, substantially as described.

In testimony. whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

WILLIAM G. ALLEN.

Witnesses:
CHAS. FLINT,
FrNEST C. DAY.
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