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To all whom it may concern:

Be it known that I, AARON B. SHIPPEE, of
Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Reducing
and Swaging Machines; and I do hereby de-
clare that the following isa full, clear, and ex-
act description thereof, reference beinghad to
the accompanying drawings, and to the letters
of reference marked thereon, which form a
part of this specification.

This invention relates to that class of ma-
chines used to reduce and shape articles of
metal to any desired size or form by com-
pression or swaging by rapid repeated action
of dies on the surface of the metal, and is
especially adapted to producing forms having
a cireular cross-section, though other forms
may be produced byit,if desired. It is fully
illustrated in the accompanying drawings.

Figure 1 is a front elevation of the ma-
chine. Fig. 2 isa vertical section of the ma-
chine, taken through on linez «, Fig. 1. Fig.
3 is a separate view of one of the volls. Fig.
4 is a front elevation showing the application
of a device for adjusting the rolls for wear,
&e. Fig. 5 shows one of the adjusting de-
vices separate. Iig. 6 is a perspective view
of the dies and die-blocks separate from the
machine. Figs. 7, 8, and 9 show the front
plates 7 f's. TFig.10is a front view of plate
J with springs 7.

This machine consists of astand-case A, on
the top of which a bearing D issecured, hav-
ing a circular head B attached to the end of
it,preferably by being cast in one piece with
the bearing. Thisbearing D is bored through:-
to receive an arbor C, and the head B is
turned or bored on its inside true concentri-
cally with the bore of the bearing D nearly
through, leaving a flange at its junction with
the bearing . The arbor C is fitted to re-
volve in the bearing D and has its front end
extended out nearly flush with theface of the
head B and its back end made long enough
to receive thedriving-pulley J, which is made
heavy to serve also as a fly-wheel for the
mechanism, A steel ring 8 is fitted tightly
into the head B, having its inner surface
turned concentric with the arbor C and bore
of bearing D. The series of rolls @ ¢ con-
sist of an even number of plain solid steel
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cylinders without journals of any kind, (see
Fig. 3,) shorter in length than the depth of
the chamber in the head B, and of a proper
size to form a circle in the ring S, the rolls
just touching one another and the inner
surface of the ring when in position as seen
in Fig. 1. An annular plate = (see Fig, 7)
is attached to the ring S by means of screws
to keep the rolls in the ring, the opening in
the center of the plate being about the size
of the end of the arbor C. The rolls ¢ a, be-
ing of equal diameter and of an even naumber,
adjust themselves to bring one roll exactly
opposite to another on the other side of tho
circle and cannot close in and touch the sur-
face of the arbor C, but will leave a small
space between the inner surface of the rolls
and the arbor. The rolls ¢ ¢ and also the
steel ring S should be hardened and tempered
to the degree usual with the rolls employed
by jewelers for rolling metal stock, A recess
or slot is made radially through the center of
that part of the arbor C that is in the head

D to receive a pair of diesb b and blocks £’ f’,

(see Fig. 6,) and an annular plate f of the
same diameter as the arbor is fastened on the
end of the arbor with screws to prevent the
action of the diesand die-blocks from spread-
ing the sides of the slot and to hold the blocks
S’ f' in place. Pins c ¢ are put in the plate
J; entering loosely into recesses in the front
ends of the block to keep them from getting
out of place when the dies are taken out to
be changed. Thecentralopeninginthe plate

Jfis made about the same diameter as the.

width of the two dies b b to admit of their
being removed through the plate to insert
others without disturbing the other parts.
This opening in the plate fis closed with a
plate s, made with a screw-thread on its pe-
riphery, fitting into a thread in that opening.
A small hole 7, flaring on the outer side, is
made in the center of the plate s, agreeing
with the center of the dies, through which the
article to be worked isintroduced and pushed
in between the dies. The dies b b perform
the direct compressing or swaging of thé ar-
ticle operated upon and have their meeting
faces at the eenterof the arbor so shaped, so as
produce the form desired. They are prefer-

ably made square in cross-section, so that their
different faces may have different forms, and
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by turning them over a quarter or half turn
in the slot the same pair of dies may serve
for the production of several different shapes
of work. 'The dies are made rectangular in
every way and depend entirely upon their
radial movement caused by the pressing out-
ward of the work in the center and the cen-
trifugal force solely for opening in operation.
The die-blocks are made similar in shape to
the dies, excepting that their outer sides are
made convex to receive theimpactof the rolls
a ¢ as they pass them. ‘

The operation is as follows: A rotary mo-
tion is given to the arbor C by meansof a belt
on the pulley J, and the dies b and blocks f
will be carried around inside the rolls a a,
which, as above stated, do not touch the ar-
bor, but do come in contact with the convex
sides of the die-blocks f/, which project out
beyond the periphery of the arbor and push
them in, crowding the dies forcibly toward
the center and compressing whateverisplaced
between them.
duced is entered through the opening in the
center of the plates and pressed between the
dies, which open sufficiently when the die-
bloeks are between two contiguous rolls « to
allow the rod to enter alittle ways, and when
the die-blocks come between two opposite
rolls a the dies will be forced in and compress
the rod between them. This opening of the
dies and advancing of the rod and closing of
the dies and compression of the rod take
place between and at each pair of rolls, rap-
idly reducing the rod in size. The rolls a @
move in the circle only when the contact of
the die-block turns them alittle, and they roll
a short distance on the inside of the ring S.
It will be readily seen that the friction be-
tween the die-block, rolls, and ring S when
exerting the greatest pressure on the dies is
a rolling friction and not a rubbing action,
and consequently will not absorb much power
or be likely to wear the parts, which makes
the machine durable and easy to operate.

In reducing an article round in cross-sec-
tion, like a rod, it is held fast in the hands;
but for other forms of work the article is al-
lowed to turn with the arbor, so as to main-
tain the same position with regard to the dies
at all points of their revolution.

In Figs. 4 and 5 are shown devices for ad-
justing the rolls @ @ in case they wearinuse,
&e. It consists of a split block g, having a
taper screw 1 placed between its two parts,
fitting in a part of a screw-thread cut in each
side, so that the two divisions of the block
are forced apart when the taper screw / is
serewed inwardly, Two of thesesplit blocks

take the place of a pair of opposite rolls, as
seen in Fig. 4, the sides of the block heing

The rod or article to be re-

made concave for contact with the rolls in
each side. Theremay betwoormoreof these
devices placed in the circle of rolls, as may
bedeemed best. Thescrewinginof the screw
T, spreads the two parts and presses the rolls
« on each side close together, so as to bear
against the inside of the ring S. An annular
plate 7 is placed between the plate ¢ and the
ends of the rolls @ and has springs n plaeced
between it and the plate » to press the plate
j against the rolls and keep them in place.

Having thus described my improvement, I
claim as my invention—

1. In a machine for reducing or swaging
metal, an arbor revolubly supported and hayv-
ing at its end a transverse recess containing
dies and a series of plain rolls without journals
arranged around said arbor, and a fixed head
having a recess containing said rolls, the rolls
being held in a circular position by contact
with each other, and an outside support en-
circling said rolls, in combination with said
outside support, substantially as set forth.

2. In a machine for reducing or swaging
metal, the combination of the bearing D, hav-
ing a head B, a recess therein, a ring S in said
recess, arbor C, journaled in said bearing,
having a transverse recess and dies b located
therein, and rolls a @, arranged around said
arbor and within said ring S, substantially as
described.

3. In a machine for reducing or swaging
metal, the adjusting-bloek g, composed of two
parts and having a taper serew 7 fitted to
turn between those parts, as deseribed, in com-
bination with a bearing D, having a head B,
a recess therein, a ring S in said recess, arbor
C, journaled in said bearing, having a trans-
verse recess and dies b located therein, and
rolls a a, arranged around said arbor and
within said ring S, substantially as specified.

4. The combination of the bearing D, hav-
ing a head B, a recess therein,a ring S in said
recess, arbor C, journaled in said bearing,
having a transverse recess and dies b located
therein, rolls o a, arranged around said arbor
and within said ring 8, die-blocks f’/, and
plates 7, f;, and s, constructed and operating
substantially as set forth.

5. The combination of the head B, having
a recess containing ring S, rolls «, arbor C,
having a transverse recess for holding dies,
dies b, die-blocks f’, and plate r, having an
annular recess to receive plate j and springs
n, with plates f; s, and j and springs n, sub-
stantially as specified.

AARON B. SHIPPEE.

Witnesses:
BENJ. ARNOLD,
M. C. ARNOLD.

65

70

75

3o

85

[e]s]

95

100

105

I10

115




