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Specification forming part of Letters Patent No.

215,719, dated May 27, 1879 ; application filed

- March 25, 1878.

To all whom it may concern :

Be it known that I, GEORGE J. CAPEWELL,
of Cheshire, in the county of New Haven and |
State of (Jomlectlcut have invented certain
new and useful Impmvemeu ts in Machines for
Reducing Bars of Metal; and I do hereby de-
clare that the following is a full, clear, and
exact description of the invention, which will
enable others skilled in the art to which 1t
appertains to make and use the same, refer-
ence being had to the accompanying drawings,

~and to letters of reference marked thereon,

which form a part of this specification.
This invention relates to machines for re-

~dueing and shaping bars of metal, and 1t has

more particalar relation to that class of ma-

~chines 1n which such bars are compressed be-

tween grooved pressure-rolls.

The nature of sald invention consists, first,
in certain improvements in the feeding devices
which supply bars to the remainder of the ma-
chine; secondly, in certain devices for impress-
ing or shaping the bars before they pass to
the rolls; thirdly, in the peculiar construction
and arrangement of the guides which present
the bars to said pressure-rolls; fourthly, in
mechanism for propelling or feeding the bars
through said guides; fifthly, in the peculiar
arrangement of the die with respect to the
discharge end of said gniding apparatus; and,
finally, in the peculiar construction and ar-
rangement of various parts of my machine
and the several combinations comprised there-
in.

It is not necessary to be more explicit at this
point, for the reason that all of the said parts |
will be hereinafter particularly described, and
the new features clearly pointed out in my ap-
pended claims.

In the accompanying drawings, I‘lgule 1
represents a perspective view of my improved
machine for reducing bars of metal. I1g.2 rep-
resents an end elevation of the same on a larger
scale. Fig.3 represents a top or plan view of
the same. Fig. 4 represents a horizontal sec-
tion through the line x a of IFig. 2. Iigs. 5,
6,7, S, 9, 10 11, 12, 13, 14, 15, 'md 16 are de-
tail wews, heremafter more partlcula,rly re-
ferred to.

In said drawings, A designates the bed-

plate of the machine, which is ulpported by
legs A/, and forms a bmse for solid frames B
B! B2 B3, which sustain the operating parts of
the machine. O designates a horizontal plat-
form, resting on frames B B! B? and extend-
ing on one side beyond the b&mc at Cl. This
overhan oing part C' supports bearings C* C°.

D designates the driving-wheel of the ma-
chine, whwh recelves momon through belt or
other gearing, from any suitable motor. Said
driving - wheel is provided with a rigidly - at-
tached gear-wheel, D!, which meshes with a

similar cog-wheel, ]]1 011 a shaft, Ii, journaled
1n said bearmﬂ% (2 €%, Said shaft T (shown
in detail in Fig. 8) is provided with cams 17,
K3, and E* for operating the feeding-lever and
holding-lever hereinafter described, also with
cams E° and E¢ for operating the impre ssmg
slides and cutter hereinafter described.

On said platform C, near the side opposite
to said extension C!, I arrange, as shown In
Figs. 1 and 3, a longltudmal mudewa,v, If, in
which a sliding carriage, G, moves forward
and backward, conveying successwe lengths
of metal to a fixed guide-plate, G/, suppmted
by the block which forms nmdewa,y K. The
reciprocatory: movement of said carriage is
effected by means of a feeding-lever, H, which
is shown in detail in Fig. 7. Said feeding-le-
ver is pivoted so as to have horizontal vibra-
tion on the top of a bloek, H!, and said block 1s
sleeved nupon a short shaft I (shown in Ifig.
b,) so that 1t can turn upon the same. Said
feeding-leverthus isadapted to have compound
motion both vertical and horizontal. Stillfur-
ther to facilitate this, the connection between
said feeding-lever H and said feed- carriage G
is made by means of a pin, 2, and slot ¢, where-
by said lever is allowed 130 1ock freely in a ver-
tical direction, but carries said carriage with
it when 1t moves horizontally. Thesame end
of said feeding-lever is also screw-tapped to
receive a small pressure-serew, g/, the office of
which is to press on the bar of metal while the
carriage is moving forw-‘mrd, and hold the said
bal in its place.

"The degree of said pressure mmy be varied
to suit the thickness of the bar or other con-
siderations by working the screw out or 1n
through the serew-tapped end of said feeding:-
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lever. 'The latter derives .its verfical motion

1 do not, however, desire to confine myself

from vertically - acting cam IE? on shait E, | to this partwul&r contrivance for lifting said

which operates against vertical anti-friction
roller H? on the other end of feeding-lever H,

and 1ts horizontal motion is in like manner
derived from horizontally-acting cam I3, which
works against horizontal anfti-friction roller &/,
similarly atfached to said lever. The employ-
ment of these rollers prevents wear on the
cams and the lever, and this. application of
roller H?, in particular, is believed to be both
new and especially valuable.

The arrangement of said doubly-pivoted

feeding-lever, anti-friction rollers, cams, and

feed-carriage 1s such that when the machine
18 In operation the pressure of said lever on’
the bar in said carriage confinues until said
carriage has reached its forward limit, when

cam I® ceases to operate, and (the roller end
of said lever being the heavier) gravity en-
tirely removes the pressure.
ver is at the same time relieved from the hori-
zontal pressure of cam I?, and a retracting-
spring, I¥?, reverses its horizontal motion, so as
to throw feed-carriage (= into its rearmost po-
sition. As soon as said feed-carriage
to move forward again the pressure of said
feeding-lever on said bar recommences. |

1t iS desirable to prevent the bar from re-
ceding with said feeding -carriage. To effect
this I employ a vertically-acting holding-lever,
J, (shown in detail in Fig. 6,) which turns
freely on shaft I. This holding-lever is pro-
vided with a curved tail, j, which receives the
upward pressure of cam E? and is held against
sald cam by an expanding spring, J’, so as to
cause screw 7, in 1ts holding end, to press
agailust the block in guide - plate /. Said
screw 3’ may be adjusted like similar screw ¢/,
s0 as to conform to the thickness of the bar,
~and for other purposes.

The arrangement of said parts is such that
the pressure of said holding -lever is with-
drawn from said bar as soon as the forward
movement of the feeding-carriage (x begins
agaln., The continuous bar is thus fed for-
ward in equal lengths to the cutter, hereinaf-
ter described, and to the tubular guide, which
conducts the severed lengths to the rollers.

It is often desirable to raise said feeding-
lever and holding - lever entirely out of the
way of the mefal bar, so as to allow the 1n-
spection or mUustment of the same, and, for
convenience’ sake, this should be effected by a
single motion. The means shown for accom-
plishing this result consist of a crank-arm, I,
and a shaftt, 1, which shatt 18 journaled in bb&lﬁ'~
ings 12 I® on platform C. The journaling of
the inner end of said shaft is effected by a wrist-
pin, ¢, which 1s arranged eccentrically with re-
spect to the axis of said shaft. The result of
this arrangement is, that when crank-arm I

is raised shatt I 1s turned eccentrically, so as

to raise levers H and J, said crank-arm and
shaft being rigidly connected to each other.
When Saad crank-arm 18 lowered said levers
are lowered also.

Said feeding-le-

¢ begins

levers, as my invention has a much Wldel‘
scope.

It is obvious that a shaft like I mqy readily

be carried up and down by a nut traveling on-

a screw - threaded rod, or by toggle - levers,
wedges, or any one of many other well-known
lifting devices; but it is also plain that the
mechanism herein shown and described as ap-
plicable to this purpose is superior Lo any ot

the substitute devices immediately above enu-

merated. S

K designates a .shdmg voke - frune, which
moves at right angles to guideway F and the
shafts of the maclmm between suitable guides
on the top of platform C. The metal bars
are fed through one end of an elongated re-

cess or broad slot, K!, in said frame, and sald

frame is provided at one end of said slot with
an inwardly-facing die, k. Immediately op-
posite to said die is a Simila-r die, I, formed on
the end of aplunger, L, which plunger works
longitudinally in said slot or recess K'. The
other end of said slot is enlarged at K2, to al-

low cam E°, IFigs. § and 15, to turn therein.

Said cam is provided at one point of its cir-
cumference with a single projection or horn,
e, which bears &gmust an anti-friction roller,
l" on the rear end of plunger L. Said cam 1s
provlded on the opposite partof its periphery
with two projections or horns, ¢/ ¢/, which bear
against rollers &' &/, which may be made in one

‘plece, arranged opposue to I’ on theinner face
of the yoke-frame K, as shown in Ifig. 10.

Projection ¢ is in the middle line of said pe-
ripbery, and projections ¢’ ¢’ are on each side

of said line, so that projection ¢ 1n turning

passes between rollers &’ &/ without operating
them, and projections ¢’ ¢/ pass on each side of
roller !’ without operatingit. The effect of said
arrangement is that the said yoke-frame and
plunger are actuated once only in each revo-
lation of said cam, so that the action of 1m-

pressing-dies k lmfw alternate with that of the

cutter hereinafter deseribed. -

An expanding spring, K?, operates to restore
said yoke-frame and plun ger to their original
positions as soon as the said cam E? cea.se’s to
act. The action of the cam K° is equal 1n op-
posite directions, and the elastic strain of said
replacing-spring is equally and simultaneously
applied at opposite points of the periphery.

This prevents any uneven wear or torsion of

the bearings of shaft K, which would be 1n-
evitable if the cam acted alternately on the
sash or yoke-frame K and the plunger L or
on one of them only.

By means of dies & I impressions are made
in the sides of the metallic bars before being

~cut off by the cutter M.

This cutter is carried by a vertically-vibrat-
ing cutter-bar, N, which is arranged parallel

‘to yoke-frame K ajnd pivoted near its center

to rear bearing, O It is operated by cam KE°,

so as to alternate with the action of dies k& Z,
and its cutting end is lifted when cam KE°f does
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The
cutting end of bar N is also provided with a
thinner extension, N2, which works in a recess
ot block K3, attached to yoke-frame K. Said

“not operate by an expansion-spring, N1.

block bra(,es sald cutter-bar. The arrange-
ment of the aforesaid devices is such that
shortly after each length of bar is cut off' by
cutter M the dies £ [ close upon and imprint
the next length, which is in like manner forced
forward to be cut off in its turn. TIfig. 9 shows
in detail said yoke-frame, plunger, dles, cams,
cutter-bar, and cutter. Iig. 4 cleaﬂy shows
the (,onstructaon of the rolls O O! and the
parts of the machine which immediately oper-
ate the same. They are driven as follows:

Driving-wheel D is provided with a shaft, D2,

which carries a cog-wheel, P, and has a pris-
matie inner end, p. Roll O has a similar shaft
or axis, O% having a prismatic inner end, o.
Sald ends o and p are connected by a tubular

coupling, Q. A shaft, D3, is almnﬂed paral-
Tal +a THY2 nn:l nrnne aarlinaal D.f

fll"‘l'l‘-l"l-‘l"l'ﬁﬁ ik ‘l":l']"l.“l.l‘".l‘l

opening, ¥/,

as to receive the bars or blanks as they are

successively cut off and fed forward by the
devices hereinbefore described. Tubular onide
R 1s twisted so as to partly turn said bars or
blanks in their passage through the rolls, so
that pressure may be exerted equally in sue-
cession on all parts of them, and their gencral
shape thereby retained. Said guide is wound
around between said rolls, so that each of its
circles or rings would be compressed thereby,
but for the mct that each of said rings 1s cut
away at this point, so as to leave a bre%L or
as shown - Iigs. 11 and 12,

These 0penin s are made to 1‘(,015&1* with the
grooves of the pressure-rolls, so that the bars

or blanks in passing betweeu sald rolls are
fully exposed to their pressure as they cross
sald openings. Sald guide R is supported by
cross-blocks R? and R‘* extending from trame
B? to B3, Any other Sultable buppom,inﬂ de-
vices may be substituted, but the said ‘guide

rala a1 A -

.I.'h..l"'l. "‘I."h.'l .l'"l.'I‘ 11""! Fe B T e L T TS .l""n...l"'..l 'I-I'I.. -‘\.-I-.r-.ﬁ MAa omw r]
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In the drawings, the guides, grooves, &c.,
are shown as adapted to one form of angular
bar. They may, however, be modified, w1th
out invention, to suit any form of bar, Whether

angular or curved in cross-section. When the

plate T" 1s used, as also when 1t 1s not used, 1t
1s unnecessary to remove the last coil of guide-
tube R, the impetus already given by the
wheel T or the force of the air-blast being suf-
ticient to carry 1t through this final coil. .
The friction of the wheel T carries the bars
or blanks around with it nnder casing T!, and
when the guide-tubes R conduet said bars or
blanks away from sald wheel the force de-
- rived therefrom propels the said bars or blanks
through said tubes. In case of any delay or
stoppage the bars or blanks behind would
force forward the hindered bar. The action
at the dehvery end of the guide-tube is the
same., 1t 1s not necessary nor always desir-
~able that there should be an additional coil.
The bars or blanks may pass almost directly
downward from the wheel. When the said
wheel 1s not grooved 1ts periphery is prefer-
ably provided, as shown in Fig. 16, with a
covering of rubber, felt, cloth, or other mate-
‘rial mut.:mble for 111(;1"@&81]]0 friction.
The discharge emnd R? ot said guide R is
“made vertical, an(l discharges efwh blank or
bar in succession into die-bed_U, which is ar-

ranged vertically with an opening, u, at the

bottom for the escape of scraps of metal be:
low horizontally - operating dies V V/. TIe.
male cutting-die V’/1s stationary; but male

cutting-die V is carried by a plunger, W, re-

ciprocating at right angles to the cutting-rolls,
Figs. 12 and 13. This plunger is operated
by a cam, W!, on shatt O?% already described,
which cam works against an upright lever,

W2, pivoted at its lower end on the end of )
shaft v, which turns in a fixed sleeve, w’. The

Inher wd of said shaft 2 is connegted by a
vertical link-bar, , to plunger W. Lever W?
15 retracted by a spring, ¥, when the pressure
of cam W!i1s removed, so as to withdraw die
V from die V/. T'he construction of said dies
may be varied without departing from the
spirtt of my invention.

It is often convenient to use a series of 1'011.5
instead of two only, as'shown in the drawings,
smaller rolls being better suited to pomtluc-

and other light wor 1{ than the large rolls which

are nécessar 1]1;r used 1 redueing.

In the drmvmﬂs the dies are shown as es-

pecially adapted to the manufactare of horse-
shoe-nails; but the machine may be used for
manufacturing many other articles also. The
rolls may be arranged either vertically or hori-
1zontally, the other parts being correspond-

ingly changed in position; but I prefer the |

arrangem ellt shown.
waulg thus fully described my 111Vent10u

what I claim as new, and desire to secure by

Letters Patellt, 1S—

1. In a metal-working machine, the combi- |

nation, with a feeding-lever and a holding-le-
ver, of a lifting device for raising said 16?61‘&:
out of engagement with the bm* or blank of
metal opemted Of11.

2. In combination with a feeding-lever and
holding-lever, a cam-shaft and lever for rais-
ing said levers out of engagement with the
bar of metal operated on.

3. In a metal-working machine, the combi-
nation of a die-carrying plunﬂer and a die-
carrying yoke-frame w1th an operating - cam,

said parts being so arranged that said yoke-_

frame guides and braces said plunger, and
sald yoke - frame and plunger apply counter-
balancing and simultaneous strain to opposite
sides of the operating-shaft.

4. In a metal-working machine, the combi-

nation of a rotating cam having a projeection
onthemiddlelineofits periphery “and two oppo-
site projections, one being on each side of said
middle line, with a reci procatmﬂ die-carrying
yoke-frame and plunger having correspond-

| ingly-arranged anti-friction rollers and a ver-

tically-acting cutter, the arrangement ot said
parts being such that said dies and said cut-
ter act alternately, substantially as deseribed.

5. In a metal-working machine, the combi-

nation, with pressure - rolls, of a Splra,l guide

and devwes for transmitting bars ot metal
through the same.

6. In a metal-reducing machine, the conbi-
nation, with pressure - rolls, of a spiral guide
adal)tet,l to turn the bars in theu passage from
groove to groove of the rolls and devices for
fransmittin g bars of metal through the same.

7. In a metal-reducing machine, the combi-

‘nation, with pressure - 1‘0118 of a .splml guide-
tube, c ELSIH g, and feeding- Wheel said feeding--

wheel and casing forming grooved or chan-
neled connections between the severed parts
of said guide-tube, and operating substan-
tially as and for the purpose set forth.

8. In combination with pressure-rolls and a
spiral guide-tube, a curved plate or casing
and a teeding-wheel grooved on 1ts periphery

~to correspond with the coils of sald guide-

tube and conmnect the severed parts of the

qmne, substantially as set forth.

9. In combination with a continuous guide

for supplying the pressure-rolls of a metal-

reducing machine, a vertically-arranged die-

block havmg hormontall} -operating dies, said

ouide terminating in a vertical discharge end,
substantially as sot forth. |

In testimony that I claim the foregoing as
my own l affix my signature in presence of
two witnesses. | -

GEORGE J. CAPEWELL.

Witnesses: |
HEDWARD A. CORNWALL
- CORNELIA A. OORNWALL.
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