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5 sachusetts, have invented new and useful | tion of swaged parts, and the machine is of 55
Tmprovements in Metal-Swaging Machines, of | such compact and simple construction as to
which the following is a specification. , insure increased durability in use and econ-

This invention relates to metal swaging or j omy of manufacture. ,
reducing machines, the object being to pro- Tn the drawings, 2 indicates the main frame
1o vide a machine of improved construction for of the machine, whose form in side elevation 6o
compressing or reducing cylindrieally pieces | is shown in Fig. 1, and in plan view, partially,
of metal from a greater to a lesser diameter in Fig. 2, said frame being provided with a
by blows applied thereto in rapid succession, | suitable base 3, which is preferably formed
such machines being adapted to be used in integral with the frame by casting the latter ~
r7 the manufacture of needles, spindles, and | and the base in one piece. The said frame 2- 65 .
other similar metallic articles, the said com- | has formed therein and extending trans-
pressing or reducing operations thereon be- | versely thereof a circular opening or cham-
ing performed upon the metal eitherin a hot | ber within the line w w, Fig. 1, and from said
or cold state, as may be preferred or as the | circular opening and at one side thereof there
20 work may require; and the invention consists | extends horizontally a stot 2, having parallel 70
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To all whom it may concern: .
Be it known that I, JOHN BERRY, a citizen

of the United States, residing at Springfield,

in the county of Hampden and State of Mas-

in the peculiar construction and arrangement
of the various parts of the machine, all as
hereinafter fully described, and pointed out
in the claims. :

In the drawings, forming partof this speci-
fication, Figure 1 isa side elevation, partly in
section, of a metal swaging and reducing ma-
chine constructed according to my invention,
said figure showing a portion of a side plate
on said machine broken away to expose cer-
tain parts thereunder, as hereinafter de-
seribed. Fig. 2 is a longitudinal sectional
view of the machine about online 2 x, Fig. 1.
Fig. 3 is a perspective view of a detail part
of the machine hereinafter fully described.
Fig. 4 is a sectional view on the line y y, Fig.
1. Figs. 5 and 6 are, respectively, front and
rear elevations of one of the die-holders and
the die attached thereto. Fig.7is a perspec-
tive view of detail parts of the machine ar-
ranged in operative order, all as hrereinafter
fully described. Fig.8isa perspective view
of a detail part of the machine below de-
seribed. Fig. 9 is a perspective view of a

ing-blows to a single revolution of the main
shaft of the machine as compared with ma-
chines heretofore made, thereby largely in-
creasing the efficacy thereof as to the produc-

sides and constituting an open passage there-

from. On the rear side of said frame 2 and-

covering one side of said circular chamber
therein is bolted a long hollow driving-shaft
hub 4, which extends, as shown, at right an-
gles to the side of said frame. A cylindrieal
roller-wheel 6 (see Fig. 3) is fitted within said
circular chamber in the frame 2, and is pro-
vided with a driving-shaft 7 extending there-
from at right angles to its base 8 into and
through the said shaft-hub 4, and to its outer
extremity is secured a driving-pulley 5, to
which a suitable driving-belt may beapplied
for imparting a rotary motion to said roller-
wheel within the frame of the machine. If
preferred, other means may be adopted—such
as suitable gearing and connection therewith
of requisite driving mechanism or motor—for
imparting the necessary rotary motion.to the
said roller-wheel. The said roller-wheel 6 is
constructed preferably from steel, and has
projécting at right angles from the front side
of said base 8 thereof a series of arms 9, be-
tween which are formed a series of roller-
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45 modified construction of a part of the ma- | chambers 10, the sides of said chambers in 95
chine below described. said arms being curved and constituting in
The improvements in metal compressing or | effect segments of eircles corresponding in
reducing machines - herein shown and de- | form to the surfaces of a series of cylindrical
seribed provide forsucha, construetion there- | hammer-rolls 15, which are fitted to turn more
5o of as greatly multiplies the number of swag- | or less loosely in said chambers 10 and to be 100
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carried around by the rotation of said roller-

wheel, the axes of said hammer-rolls being
substantially parallel with the axis of the
said driving-shaft 7. The said hammer-rolls
15 are prevented from moving endwise within
their chambers in the roller-wheel by a side
plate 16, which is secured to the ends of the
said roller-wheel arms 9 by seiews, as.shown
in Fig. 1, or by other suitable means, and said
hammer-rolls are made thicker than said arms
9, so that they shall have a clear bearing-
surface beyond the outer and inner planesof
said arms. The said rolls 15 are designated
as “hammer-rolls” because they, one after
the other as the said roller-wheel revolves,
strike the swaging-blows which drive one die
against another, as below described. .

An anvil-disk 12 is placed within the cir-
cular group of hammer-rolls 15 in the said
roller-wheel, and the surfaces of said rolls
bear more or less against the periphery of
said disk when the machine is running, and
with great foree when swaging work is being
done with the machine, as below deseribed.
The said anvil-disk 12 has a spindle 13 rig-
idly fixed therein, one end of which spindle
enters a socket o in the base of the roller-
wheel 6, and the opposite end of said spindle
projects through the said plate 16, (see Fig.
2,) which is secured to the ends of the said
arms 9, as abovedescribed. On the outer end
of said spindle 13 is secured a pulley 14, to
which may be applied a suitable driving-band,
for the purpose, if desired, of imparting a
regular rotary motion to said disk 12 in the
direction indicated by the arrow in Fig. 1.
Said “anvil-disk” (so designated because it
receives on its periphery the force of the said
swaging-blows given by the hammer-rolls)
in the absence of the above-described means
for rotating it would be turned with an ir
regular or intermittent motion by the slight

rotarymotion given tosaid hammer-rolls when-

they strike said blows, but the anvil-disk is
preferably given such independent rotary mo-
tion as may be imparted thereto by a belt or
band applied to thesaid pulley 14, for thereby
much of the frictional action of the hammer.
rolls 15 thereagainst is obviated, as will ‘be
more clearly understood by the following de-
scription of the operation of the machine, and
unnecessary wear of parts is obviated by ro-
tating said anvil-disk.

Fig. 9 illustrates a modified construction of
the said roller-wheel, which may be substi-
tuted for that shown in Fig. 3, wherein the
said anvil-disk is dispensed with, the said
wheel proper consisting of a thick disk J,
having o shaft b projecting from its side,
shaft b being adapted to enter the hub 4 for
the same purpose as doés shaft 7 of the con-
struction shown in Fig. 3.

bers v shown in Fig. 9 are substantially the
same as those in Fig. 3, except that they are
open only on one side, and thus the hammer-
rolls have a bearing when striking a swaging-
blow, as above described, on the opposite side

The roller-cham-.

of the chambers to the open one, instead of
againsta rotatableanvil-disk. Said modified
roller-wheel construction is lessad vantageous
touse than thathaving the anvil-disk in it, on
account of the increased friction of the ham-
mer-rolls when they turn in their chambers as
a result of a swaging-blow given by them,
whereas when bearing against said rotatable
anvil-disk there islittle orno friction, for the
disk yields to the motion of the rolls.

Within the horizontally-extending slot z
and at the end thereof farthest from the roll-
er-wheel 6 is placed a fixed “die-holder ” 24,
(so called in contradistinetion to a second die-
holder below referrod to, which has a recip-
rocating movement, see Figs. 4, 5, and 6,)
which die-holder is provided with .a ¢ylin-
drically-formed die-chamber open at one end
and through one side thereof, as shown in
Figs. 5 and 6, which show, respectively, the
front and rear sides of said die-holder and
the die 22 therein. - Said die is entered end-
wise into said die-chamber and there secured
by a bolt 23, which has a keyed connection
(see keys x, I'ig. 2) with said die 22, said bolt
extending through and beyond the rear side
of the -die-holder 24, and having its end
squared, as shown, for the purpose of placing
thereon a suitable socket or other wrench to
turn the die in its holder after loosening the
nut on thebolt and bring any one of the form-
ing-grooves ¢ in said die into operative posi-
tion beyond the open side of the die-holder,
asshown in Figs.1and 5. Thesaid fixed die.
holder 24 is held in place in said slot by two
side plates 26, which are secured by suitable
screws, as shown, against the opposite sides
of the frame 2 of the machine. (See Fig. 4.)
A serew 25 (the outer end of which is shown
broken off) is placed through the end of the
frame 2 and is screwed against the side of
said die-holder 24 to serve as an abutment for
the latter and to adjust said die-holder hori-
zontally to a proper operative position. ‘The
said side plates 26 are provided with suitable
openings therein around and near the ends of
said bolt 23 to provide for operating the lat-
ter, as aforesaid. In some instances the said
block 18 may constitute the die itself; but
when the die is made separate from the block
it is more easily removed and repaired.

The above-mentioned reciprocating die-
holder 18is, like said die-holder 24, placed in
the said slot z of the frame of the machine,
between the said roller-wheel and said fixed
die-holder, and is held in proper operative po-
sition therein by a second pair of side plates
26, applied and secured to the.opposite sides
of the frame 2, as before described. The said
reciprocating die-block (see Fig. 7) 18 is fitted
to receive a second cylindrical die 22, which
is thereto attached in substantially the same
manner as above described relative to the
fixed die-holder 24, and said die-holder 18 has
formed in the end thereof adjoining said roll-
er-wheel a roller-chamber, in which is placed,

with capabilities of more or less of a free ro-
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tary movement therein, a frictional roll 21,
which,when the roller-wheel 6 rotates, receives
in rapid succession the blows of the hammer-
rolls 15, carried by said roller-wheel, the ef-
fect of which blows is to impart a rapid sue-
cession of movements of said die-holder 18
and the die carried thereby toward the die-
holder 24 and its die.

The reciprocating die-holder 18 has a bolt19
passing horizontally therethrough, as shown,
and through the side plates 26, (the holes in
the latter through which said bolt passes be-
ing somewhat enlarged, see Fig. 2,) against
the ends of which bolt the flexible arms of a
yoke-shaped spring 20, which is secured to
the under side of frame 2, as shown, bear to
force said die-holder 18 and its die away from
the adjoining fixed die-holder and die when
neither of the hammer-rolls 15 carried by the
wheel 6 is in contact with the frictionai roller
91 in the die-holder 18. The movement of
said reciprocating die-holder toward the roll-
er-wheel 6 is arrested by the contact of the
ends of the bolt 19 with the edges of the said
enlarged holes in the side plates 26. -

A resistance-block 17, preferably of hard
steel, is rigidly fixed in frame 2 at the side of
the roller-wheel opposite to that which ad-
joins the end of the reciprocating die-block
18, said resistance-block having a curved face
opposite said roller-wheel, which curve corre-
sponds with the circle described by the outer
surfaces of the hammer-rolls 15 asthey rotate
with the roller-wheel. ,

Fig. 7 illustrates the above-referred-to die-
blocksandtheir dies, two of the hammer-rolls
15and the anvil-disk 12 in their operative po-
sitions between said screw 25 and the abut-
ment-block 17 as when a swaging-blow is
struck against the roll 21 in the end of the
die-block 18. The frietion-roll 21 may,if pre-
ferred, be omitted from the die-block 18 and
the hammer-rolls be permitted to strike the
end of said block.

For machines of the classherein shown and
deseribed it is customary to provide some

means for holding, rotating, and moving lon-

gitudinally pieces of metal which are to be
inserted between the reducing-dies of the ma-
chine while performing the act of swaging or
compressing the same, and to this end a
bracket 27, Fig. 2, may be attached to one
side of the frame 2 opposite the dies 22, and
on said bracket may be mounted a head 28,
in which is carried a spindle 29, on which is
a hand-wheel 30. Said spindle, by grasping
said hand-wheel or the handle thereof, may
be rotated and moved longitudinally in said
head. The end of saidspindleadjoining said
dies is provided with any suitable chuck h,
in which is held a needle-blank 31, of an-
nealed-steel wire or other similar piece of
metal whose diameter is to be reduced by the
swaging-dies, and the machine being in op-
eration the operator pushes the end of said
blank slowly between said dies, and its com-
pression or reduction having been accom-

plished (the spindle 29 meanwhile having
been continuously rotated) the blank is with-
drawn, removed from said chuck, and another

70

blank inserted in its place and the operation

is repeated. : -

In practice, when machines of this class are
used for swaging-needles, the blanks are au-
tomatically fed to and from the dies by feed-
ing devices which are well known.

75

The operation of the herein-described .im- o

provements in swaging or compressing metal
bars is as follows: The machine being set in
motion—that is to say, the roller-wheel being
caused to rotate as above set forth—the ham-

8c

mer-rolls 15 are brought around in rapid sue- - y

cession, and each is made to strike a blow
against the friction-roll 21 in the end of the
die-block 18, the effect of each of said blows
being to drive said block and its die sharply

_toward the opposite fixed die. The blank 31

is now carried between said dies, as above
described, and receives against it the rapid
blows of the die in the block 18 until it shall
have been reduced to the diameter determined

85
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by the grooves ¢ of the dies, and it is then -

withdrawn and taken from the chuck h.
During said compressing or swaging opera-
tion it will be seen by reference to Fig. 7 that
the direct line of resistance when a blow is
struck by one of the hammer-rolls is hori-
zontally through the die-block 18, trans-
versely through the axes of the rolls 21 and
15 and the anvil-disk 12, and that the points
of resistance against which the metal-com-
pressing strain is brought are the. end. of
serew 25 and the face of the resistance-block
17 about centrally between its ends, for each
time that a swaging-blow is struck, as afore-
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said, by one of said hammer-rolls one of the

latter on the opposite side of the roller-wheel
is in forced contact with the face of said re-
sistance-block, and the anvil-disk 12, being
between said two oppositely-disposed ham-
mer-rolls, receives the entire compressing
force of each blow so struck.

What I claim as my invention is—

1. In a metal-swaging machine, the combi-
nation, with a movable die, substantially as
described, of a rotatable roller-wheel having
a series of arms projecting in a cirele from
the base thereof, having therebetween aseries
of roller-chambers, substantially as described,
a rotatable anvil-disk within said series of
arms, and a series of hammer-rolls carried in
said chambers, having one side bearing on
the periphery of said disk and the opposite
side projecting beyond the periphery of said
case and imparting movements to said die,
substantially as set forth.

9. In a metal-swaging machine, the combi-
nation, with a movable die, substantially as
described, of a rotatable roller-wheel having
a series of arms projecting in a eircle from
the base thereof, having therebetween a se-
ries of roller-chambers, substantially as de-
seribed, a rotatable anvil-disk within said se-
ries of arms, a series of hammer-rolls carried
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in said chambers, having one side bearing on
the periphery of said disk and the opposite
side projecting beyond the periphery of said
wheel and imparting movements to said die,
and a resistance-block fixed in the machina
opposite the periphery of said wheel, against
which said hammer-rolls are carried, substan-
tially as set forth.

3. In a metal-swaging machine, a movable
die-holder having a roller-chamberin one end
thereof, a friction-roller loosely fitted in said
chamber, combined with a rotatable roller-
wheel, a series of hammer-rolls carried by said
wheel and projecting beyond the periphery
thereof and having impact with said friction-
roller, substantially as set. forth.

4. In a metal-swaging machine, the combi-
nation, with 2 movable die-holder, of a spring
having an engagement with said die-holder
to slide it in one direction, a rotatable roller-
wheel having a series of roller- chambers
therein, and a series of hammer-rolls carried
insaid chambersand projecting through open-
ings therein beyond the periphery of said
wheel, and having an engagement with said
die-holder to impart thereto intermittent
movements against the action of said spring,
substantially as set forth.

o. In a metal-swaging machine, the combi-
nation, with a movable die, substantially as
described, of a rotatable roller-wheel having
a series of arms projecting in a circle from
the base thereof, having therebetween a se-
ries of roller-chambers, substantially as de-
seribed, a rotatable anvil-disk within said se-
ries of arms, a spindle fixed in said disk, hav-

ing bearings in said wheel and in & cover-
plate thereon, a driving-pulley fixed on said
spindle, a series of hammer-rolls carried in
said chambers, having one side bearing on the
periphery of said disk and the opposite side
projecting beyond the periphery of said wheel
and imparting movements to said die, and a
resistance-block fixed in the machine oppo-
site the periphery of said wheel, against which
said hammer-rolls are carried, substantially
as set forth,

6. A swaging-machine frame substantially
asdescribed, having a cireular chamber there-
in, a horizontal parallel-sided die-holder slot
extending laterally from said circular cham-
ber, and a hollow driving-shaft hub thereon
extending at right angles to the side of said
frame, combined with a movable die-holder,
a die attached to said holder, a resistance-
block fixed in said frame opposite the end of
said die-holder, a rotatable roller-wheel turn-
ing in said chamber, having a driving-shaft.
entering said hub, and having a series of
roller-chambers therein, a series of hammer-
rolls carried in said chambers and projecting
through openings therein beyond the periph-
ery of said wheel, and having during the ro-
tation of said wheel engagement successively
with said die-holder and with said resistance-
block, and a plate secured to and covering the
end of said roller-wheel, substantially as set

forth. )
JOHN BERRY.
Witnesses:
H. A. CHAPIN,
G. M. CHAMBERLAIN.
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