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UNTTED STATES

PATENT OFFICE,

EDWIN W. VAUGHAN, OF- WORCESTE

R, MASSACHUSETTS.

MACHINE FOR SWAGING WIRE.

SPECIFICATION forming part of Letters Patent No. 542,213, dated July 2, 1895,

Applma.tlon filed May 14, 1894, Serial No, 511,269,

To all whom it may concern:
Be it known that I, EDWIN W. VAUGHAN,

:a citizen of the United States, residing at

Worcester, in the county of Worcester and
State of .Massachusetts, have invented a new
and useful Improvement in a Machine for
Swaging Wire, of which the following is a
specification, reference being had to the ac-
companying drawings, forming a part of the
same, in which—

Figure 1 represents a perspective view of
a wire-swaging machine emmbodying my inven-
tion. Fig. 2 is an end view of the machine
with the front plate removed in order to dis-
close the swaging-rolis. Fig. 8 is a central
vertical sectional view of the machine on line
3 3, Fig. 1. Fig. 4 isa vertical sectional view
on line 4 4, Fig. 3.- Fig. 5 is a perspective
view of one of the pivoted hangers and swag-
ing-roll journaled therein. Fig. 6 is an end
view of the shell or case with the operating
parts of the mechanism removed therefrom.
Fig. 7 is an end view of the revolving die-
block with the die-retaining plate removed
in order to show the wire-swaging dies and
beaters held. in a diametrical slot in the re-
volving die-block. Fig.8 répresentsa central
longitudinal sectional view of the revolving
die-block on line 8 8, Fig. 7. TFig. 9 is a cen-
tral longitudinal sectional view of the revolv-
ing die-block on line 9 9, Fig.7. Fig. 10 rep-
resents the circular plate held within the in-
closing-shell of the machine and provided
with a series of holes to receive the bushings
which form the bearings for the swaging-rolls,
and Fig. 11 represents a sectional view of the
hanger on line’1 1, Fig. 5.

Similar letters refer to similar parts in the
different figures.

The ob,]ect of my present invention is to
provide a wire-swaging machine adapted to
either swage a piece 'of-wire at its end,asin
theoperation of pointing the wirein the manu-
facture of needles, or to reduce its size, as

-in the manufacture of the spokes of bieycle-

wheels, or for other purposes. .
Theswaging-machine embodying my inven-
tion and 1llusmated in the accompanying
drawings issimilar in its general features and
its mode of operation. to the wire-swaging
machines now in use, but it embodies certain

(No model.)

features of construction and operation which
I deem to be novel, as hereinafter described,
and pointed out in the annexed claims.
Referring to the accompanying drawings,
A represents a cylindrical shell supported
upon astand A’, having a flanged base, which
is bolted to a base-plate A% The shell A is
provided with a hub A3 inclosing a journal-
bearing for the driving-shaft B, which is jour-
naled at its outer end in a bearing supported
by the stand A% Thedriving-shaft B carries
a belt-pulley B’, by which rotary motion is

imparted to the shaft B, and the innerend of-

the shaft B is enlarged, formmv the cylindri-
cal die-block B? which is provided with a dia-
maetrical slot B in its end to receive the dies
C C. The dies C C are recessed in their op-
posing faces, so that when they are brought
together an opening C’ will be formed corre-
sponding to the desired shape of the wire
when swaged. Outside the dies C C, and
within the slot B? are placed the hardened-
steel blocks C? C% termed “beaters,” the dies
C C and beaters C? C? filling the slot B3, but
lying loosely therein, so as to be capable of a
radial movement within the slot, and held in
place by the die-retaining plate D, which is
attached to the die-block by bolts D’ D’.

The end of the die-block is provided with a
concentric shoulder B, and the die-retaining
plate D is provided with a concentric shoul-

der D% fitting the the shoulder B% in order to -

hold the die- -retaining plate concentmcally
with the die-block, and the die-retaining plate
is also recessed in the center to receive a
hardened-steel plate D3 to provide a hardened
surface to bear against the sides of the dies
C C. The sides of the beaters C* C? are also
provided with shoulders C?, with the diamet-
rical distance between the shoulders C? C?
less than the diameter of the coneentrie shoul-
der BY, in order to allow the beaters to move
radially outward until their shoulders C? are
brought in contact with the concentric shoul-
der D?on the die-retaining plate, thereby lim-
iting the outward movement of the beaters.
The die-retaining plate D is provided with a
central hole D4 slightly flaring atits outer end
and having its axis coincident with the axis
of the revolving shaft B, and the shaft B is
provided with a central hole B’ in order to
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allow a piece of wire to pass through the die-
retaining plate D, between the dies C C and
thrpugh the hole B’ in the shaft B.

The hole B® is made larger than the wire to
beinserted, and its diameter is contracted im-
mediately behind the dies C C by a hardened-
steel bushing BS having a central hole BY
slightly larger than the wire and serving to
hold the wire concentrically with the revoly-
ing shaft B.

The shell A is provided with the internally-
projecting lugs E, having screw-threaded bolt-
holes E’, and against the face of the lugs E, I
place the cireular plate F, shown in Fig. 10
and in sectional view in Fig, 3, and in front
of the plate ¥ is a plate I, separated from
the plate I by the sleeves %, shown in see-
tional view in Fig, 11. -

The plates I and F’ are provided with bolt-
holes F?, corresponding with the serew-thread-
ed holes E’ in thelugs E, and the plates F and
¥’ are held in place by the bolts F4, which
pass through the holes ¥®in the plates F” and
I and through the sleeves F?and are serewed
into the holes E’ in the lugs E.

Journaled on the sleeves I* which are ar-
ranged concentrically around the axis of the
shaft B, are the hangers G, made in two halves
and united by dowel-pins G’. The hangers
G are provided with bushings G? G2 in which
are journaled the spindles G3, ecarrying the
rolls G4 The bushings G* G* project beyond
the hangers, as at G° G%, the ends G° entering
holes K% in the plates F and F’.

The holes % are slightly elongated in order
to permit a movement of the bushings within
the holes and allow a slight angular move-
ment of the hangers G around the axes of the
sleeves 12,

The spindles G®are extended rearwardly in
order to receive gears I, which engage a gear
H’ on the driving-shaft B, eausing the roils
G* to be rotated by the rotation of the shaft
B, with their peripheries traveling in the same
direction as the peripheryof the die-block B2

Between the edge ol the plate F' and a

" shoulder I, formed in the shell A and flash
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with the surface of the plate I, is placed a
cam-ringI’, provided on its inner side with the
eccentric cam-surfaces 1%, which bear against
the outer surface of the hangers G, so that by
the depression of the handle 13 the eam-ring
I’ will be rocked and the hangers G moved in
toward the die-block B while if the the cam-
ring be rocked by the elevation of the handle
I3 the cam surfaces 1? will allow the hangers
G to move out and carry the rolls G* away
from the die-block B2

The operation of the machine is.as follows:
The shaft B is rapidly rotated through the
belt-pulley 13/, causing the beaters C* C? and
dies C C to be moved radially outward in the
diametrieal slot B®of the die-block by means
of their centrifugal force until the shoulders
C? on the beaters C? come in contact with the
concentric shoulder D? on the die-retaining
plate D. The centrifugal motion of the beat-

542,213

ers C? C? and dies C C causes the opening C’
to be enlarged by the separation of the dies,
50 as to allow the wire to be swaged to be in-
serted between the dies through the hole D!
in the die-retaining plate D. The centrifu-
gal movement of the beaters C*C? in the die-

block B? will carry their faces C* outside the .

periphery of the revolving die-block B? so
that if the handle I* be depressed to rock the
cam-ring I’ and crowd the hangers G inward
the face C!of the beaters will be successively
brought into contact with the periphery of
the rolls G4 causing the beaters C* C*and dies
C C 10 be driven in toward the wire inserted
between the dies. As the beaters C?* C? pass
the spaces between the rolls G4, the centrifu-
gal movement of the dies and beaters will
again take place, separating the dies C C,
which are again forced together by the con-
tact of the next roll, causing a blow to be
struck upon the wire as the beaters pass the
rolls G* upon opposite sides of the die-block
B% When it is desired to release the wire
from the swaging action of the dies, the han-
dle I3 is raised, rocking the cam-ring 1’ and
allowing the hangers G to move radially out-
ward, carrying the rolls G* out of the path of
the beaters C2C% = The outward radial move-
ment of the hangers G is effected, as soon as
the hangers are released by the cam-ring 1,
by the crowding action of the gear 11’ on the
driving-shaft B against the gears H on the
roll-spindles G®. When the beaters C*C?are
brought into contaet with the swaging-rolls
(G% the periphery of the rolls travel in the saine
direction and at the same speed as the sur-
face of the beater in contact with the rolls, so
that the contact between the face of the beater
and the periphery of the roll becomes a roll-
ing contact instead of a sliding contaef, and
as the rolls G* are rotated positively by the
rotation of the shaft B through the interme-
diate gearing 1 and H’, the portion of the
periphery of the rolls coming in contact with
the faces of the beaters can always be prede-
termined. For example, if the gears H con-
tain the same nuinber of teeth as the driving-
gear H’, then the face of the beater will be
brought into contact with the same portion
of the periphery of the roll at each revolution
and upon diametrically-opposite sides of the
roll; but if the gears H be provided with one
tooth more than the driving-gear 1’, then the
portion of the periphery of the roll coming in
contact with the faces of the beaters will be
continually varied, the faces of the beaters
being brought into contact with a new por-
tion of the periphery of the rolls at each revo-
lution of the die-block 32, The positive rota-
tion of the rolls is an advantage, not only be-
cause it secures a rolling contact between the
rolls and the faces of the beaters, but enables
me to determine what portion of the roll shall
be brought into contact with the beaters.
The employment of the rocking cam-ring,
provided with a handle adapting it to be
controlled by the operator, not only allows
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“the lolls Gtto be brouo'ht into engagement

with the beaters. C* or thrown out of their
paths, but it also allows the.action of the
blow to be varied by varying the amount of
compression produced by thedies. Forexam-
ple, the cam-ring can be so set that the con-
tact of the rolls (:(4 will produce but a slight
radial motion of the swaging-dies, or the cam-
ring ean be adjusted so as to cause the swag-
ing-dies to be moved toward the center of the
die-block until the dies are brought into con-
tact.

I do not claim, broadly, the employment of
a ring provided w1th cam surfaces and capa-
ble of an axial movement by which the com-
pressor-rolls are carried radially toward the
die block; neither do I claim, broadly, jour-
naling the compressor-rolls in a series of
hangers which are pivoted or hinged so as
to be capable of a swinging motion. I jour-
nal the compressing-rolls G* in hangers which

- are pivoted to a fixed framework, and I hang
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them in such a position relatwely to the dle-
bloek that a line connecting the axis of the
roll and the axis of the hanger shall form an

angle with a radial line extending from the
axis of the die-block through the axis of the
roll held in the hanger; and I provide the
hanger with a bearmv-surface in contact with
the cam-surface of the ring at or-near the
free end of the hanger, so the axial move-
ment of the ring will cause its cam-surfaces
to act upon the pivoted hangers to rock them
around theiraxes. The surface of the hanger
which bears against the cam-surface of the
ring is opposite the axis of the roll, causing
the force of the blow, which is imparted by
the beater when it strikes the roll, to be re-
ceived directly by the cam-ring and its sup-
porting framework instead of by the pivotal
connection of the hanger with the fixed frame-
work.

What I claim as my invention, and desu'e
to secure by Letters Patent, is— -

1. In a machine for swaging wire, the com-
bination with a revolving die-block, dies and
beaters carried by said die-block and capable
of a radial motion thereon, a series of hangers
pivoted at one end concentrically around said
die-block, rolls journaled in the free ends of
said hangers, said hangers being hung at an
angle with radial lines passing through the
axes of said rolls and means applied to the
free ends of said hangers to rock the same

; and carry said rolls toward said die-block, sub-

stantially as deseribed.

2. In a machine for swaging wire, the com-
bination with a revolving dxe bloek dies and
beaters carried by said die-block and capable
of a radial movement therein, of a series of
hangers pivoted at one end concentrically
around said die-block and at an angle with
radial lines passing through -said hangers,
rolls carried by said hanfrers, aring inclosing
said hangers and provided with ca,m surfaces
arranved to bear against the free ends of said

hangers and radially opposite the axes of said
rolls, substantially as described.

3. In a machine for swaging wire, the com-
bination with a fixed trame-woxk of a revolv-

ing die-block carrying a pair of dies and a

pair of beaters capable of a radial movement
in said bloek, as deseribed, a series of hang-

ers pivoted to said frame- w01k and concen-

trically around said die-block, rolls journaled

surfaces arranged to bear against the free
ends of said hangers and rock them on their
pivots and carry the rolls toward said die-
bloek, substantially as described.

4. In a machine for swaging wire, the com-
bination with a revolving die block provided
with a diametrical slot, dies held in said slot,

.beaters resting against said dies and extend-

ing to the periphery of said block, said dies
and said beaters being capable of a radial
wotion in said slot, of a series of rolls earried
upon rotating spindles, gears attached to said
spindles and a driving gear engaging the
gears on said spindles, whereby said rolls are
positively rotated with their peripheries mov-
ing in the same direction as the movement of
said beaters, substantially as described.

5. In a machine forswaging wire, the com-
bination of arevolving shaft, a die block car-
ried by said shaft, dies carried in said die
bloek, beaters restmo' against said dies, hang-

-ers p1voted a,round sald die “block, spmdles

journaled in said hangers, rolls carrled by
said spindles, gears attached to said spin-
dles, a driving gear on said shaft engaging
the gears on said spindles and means by
which said hangers are crowded toward said
die block, substantially as described.

6. In a machine for swaging wire, the com-
bination of a shaft B, a clle block carried by

said shaft, dies and beaters carried by said

die block rolls arranged concentrically
around said die block, sald rolls havinga posi-
tive rotary motion thxouvh conneeted gear-
ing, Whereby the perlphely of said rolls is
moved in the same direction as said beaters,
substantially as desecribed.

7. In a machine for swaging wire, the com-
bination of a shell A, plates F and F’, bolts
F* passing through said plates and held by
said shell, die- block B? dies C,C and beaters
c? C? carried in said’ d1e-bloek hangers G
plvoted on said bolts F+ concentrlcally around
said die-block, rolls G* journaled in said piv-
oted hangers a,nd aring I’ having cam sur-
faces I? bearmcr against the free ends of said
hangers, substanmally as deseribed.

8. In a machine for swaging wire, the com-
bination -of a revolving hollow shaft B.ear-
rying a die bloek B? provided with a diamet-
rical slot B3, dies C, C held in said slot, a die
retaining plate D attached to said die-block
and provided with a.central recess opposite
said-dies and a ‘hardened steel plate D? held
in said recess and bearing against said dies,
substantially as descmbed
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9. In a machine for swaging wire, the com-
bination of a shell A, plates F and F’, sleeves
TF? by which said plates are separated, bolts
F* passing through said sleeves into said
5 shell, hangers G pivoted on said sleeves,
spindles G® journaled in said hangers, rolls
G¢ attached to said spindles, die-block B?
dies C, C,beaters C% C? held in said die-block
and a ring inclosing said hangers and ar-

‘1o ranged to bear against the free ends of said

542,213

hangers, by whichsaid hangers are held from
rocking on their axes as said beaters are
broughtinto contact with said rolls, substan-
tially as deseribed.

Dated this 9th day of May, 1894.

EDWIN W. VAUGIHAN.
‘Witnesses:
RurUs B. FOWLER,
Hexry W. FOWLER.




