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SPECIFICATION forming part of Letters Patent No, 227,611, dated May 18, 1880.
| Application filed January 24, 1880.
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To all whom 1t may concern: .

Be it known that I, GEORGE J. CAPEWELL, .

of Cheshire, in the county of New Haven and
State of Connecticut, have invented certain

new and useful Improvements in Roller-Die

Machines for the Manufacture of Articles from

‘Metal; and I do hereby declare the following

to be a full, clear, and exact description ot the
invention, such as will enable others skilled 1n
the art to which it appertains to make and use
the same, reference being had to the accompa-

‘nying drawings, and to letters of reference

marked thereon, which form a part of this
specification. ' | R
This invention relates to that class of ma-

chines for compressing and shaping blanks of
metal in which rolls are employed, said rolls

being provided with registering die-grooves
arranged in series, so that a single pair of
pressure-rolls will sutlice for a machine.

The shape of the blanks produced by the

operation of my improvements, hereinafter
described, will depend upon that of the die-
orooves. Those in the accompanying draw-
ings are adapted to give the blanks an elon-
cated pointed shape, greatly reduced 1n Cross-
section, and in condition to be readily con-
verted, either by hand oradditional machinery,
into a finished nail, awl, or any one of the
many other articles of use or wear. My im-
provements do the heavier part of the work,
and leave the blank in such condition that

very little additional labor will put 1t 1nto the

shape desired, which may be almost any elon-
oated and pointed one. The blanks thus pro-
daced may be sold as a distinct article of man-
nfacture, or they may be immediately sub-
mitted to the action of other shaping mech-

- anlsm.
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‘One of my chief objects in thesaid invention
is to provide for the instantaneous automatic
stopping of the machine when the end of a
bar of metal fed thereto is reached. Another
is to cause automatically the same stoppage

whenever a blank is presented in an improper

position to the guide tubes or rolls. Another
is to allow the convenient withdrawal of the
suide-tubes, or of a portion of them, for the

purpose of inspection or clearing. Another 18

to provide means for giving the blanks a par-
tial turn while in transit from one pair of die-

groovestoanother without requiring the guide-
tubes to be twisted in shape. Another 1s to

‘provide new and superior means for shifting

the blanks from one pair of die-grooves to an- 55
other pair thereof. Amnother 1s to provide
means for automatically clearing a portion of
the gnide-tubes and keeping the blanksin their
proper position therein. There are other ob-
jects, which need not here be specially stated. 6o
My invention consistsin the various contriv-
ances and devices employed: to accomplish
these results, and which are hereinatter fully
set forth, and particularly pointed out in the
appended claims. | 65
" As my machine does not depend upon grav-
ity for its operation, its position may be hori-
zontal instead of ‘vertical, or the said machine
may occupy any intermediate position. IFor
convenience of description, however, I have 7o

| concluded to refer to it as vertical throughout

this specification, and to 1llustrate it as verti-
cal in the appended drawings. In said draw-
ings the guide-tubes, plungers, walls, and sev-
eral of the rods, springs, and levers are all 75
shown in a vertical position. These constitute
the greater part of the machine; hence the
machine as a whole.is said to be shown in &
vertical position, although the rolls, shaft, and .
some other parts of it are shown as horizontal. 8o

Figure 1 of said drawings represents a per-
spective front view of a machine embodying
the said invention. Kig. 2 represents a rear
view of the same. Fig. 3 represents a verti-
cal eross-section through the guide-tubes and 8;5
adjacent parts, taken on line a x of Kig. 2.
Fig. 4 represents a detail view of the sliding
block, showing the devices for turning the
lower guide-tubes. Xig. o represents a detail
sectional view of the upper guide-tubes and 9o
plungers. Fig. 6 represents a detail view of
the rolls, showing the channel-grooves. Fig.
7 represents a detail view ot one of the actu-
ating-cams. Fig. 8 represents a detail view of
the rolls, showing the die-grooves. _'

No mechanism for feeding metal to my ma-
chine is shown in this application, as 1 do not
now claim any improvement therein. The
feeding devices used in my patent on machine
for reducing bars of metal, granted May 27, roo
1879, No. 215,719, are preferably employed;
but any feeding mechanism will suffice which
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18 suited to the purpose and operation of the | The feature of returning the blanks through
machine. the rolls is believed to be new, and obviously
- In the annexed drawings, A designates the | makes the machine less bulky. 70
bed of my machine, and consists of a lower Various forms of mechanism, differing more
5 platform, A’, an upper platform, A% and a ver- | or less from those shown, may be employed to
tical intermediate wall, A% all supported on | effect the feeding and returning of the blanks
legs or standards A*. On said upper platform, | through the pressure-rolls. I preter, however,
A%, are three upright walls or standards, a a’ | to use a fixed recelving series of tubes, G G’ 73
@’, which support a supplementary platform, | G2, and an oscillating series of returning and

10 A’ that forms the bed for the feeding devices. | discharging tubes, H H’ H2. The said tubes
The wall a? is on the end of said platform A? | are all shown as vertical, and the former -se-
away from the driving-wheel, and directly op- | ries are arranged above the rolls, while the
posite to its outer face is a similar wall, a3, up- | latter series are arranged Dbelow the same. 8o
held by standards rising from the lower plat- | Theoscillation of the lower series is longitudi-

15 form, A’. In the space between these walls | nal and of sufficient length to carryeach blank
a® and ¢’ the compressing and guiding devices | from one pair of die-grooves to another and to
are placed. return for another blank from each upper tube.

B designates the driving-shaft of the ma- | This oscillation is effected by means of a rock- 85
chine, which is journaled in bearings support- | shaft, I, whichis operated by means of a spring

zo ed by platform A®and wall ¢’ or any other | and a suitable cam, J, earried by the driving-
suitable fixed part of the machine. This shaft | shaftB. Thiscam acts onanarm,i,ofsaid rock-
1s provided with a balance-wheel, C,and a gear- l shaft, and its working is opposed by a retract-
wheel, D, the latter engaging with a similar | ing-spring, j. The alternating motions com- go
gear-wheel, D', on the driving-roll spindle E. | municated to said shaft by thesedevices are

25 The roll-spindles It E/ are constructed with | transferred by another arm thereof, 4/, to a
couplings such as have been described in my | block, I/, which carries said tubes H H' H2
previous patent above mentioned, or any suit- | Thus said block receives the required oscilla-
able form of construction may be employed. | tion, above deseribed. | Y
They are journaled in walls a «’, and ecarry The first upper tube, G, which receives the

30 rolls If ¥/, the gudgeons of which turn in bear- | blanks as they come from the feeding devices
ing-blocks f /7 in walls ¢®a®. These walls are | that supply the machine, 1s left quite open.
provided with transverse slots or guideways | Its only function is to -direct the blanks to the
A°® in which these pairs of bearing-blocks are | first and largest pair of die-grooves in the 100
adjustable by means of screws f?, so as to move | rolls. The other upper tubes, G’ G?, however,

35 the rolls apart or together at will. The joints | are provided with plungers g’ ¢% one to each
of the inner roll-gudgeons, with the spindle- | tube, which plungers are forced downward to
couplings, may be made to yield to thisadjust- | the lower parts of the tubes by the action of
ment ; or the said inner gudgeons may be at- | springs g. Weights may be employed instead 1os
tached removably to said couplings, and the | of said springs. The lower end of each of |

40 adjustable bearings may be used merely as | these plungers is provided with a conical or
means for allowing their detachment there- | conoidal hollow, which receives the pointed
from at will. The said pressure-rolls I F’are | end of the blank and holds it in proper posi-

. provided with die-grooves F? arranged in se- | tion to be presented to the next pair of die- 110
ries, as in the aforesaid patent, each one over- | grooves. |

45 lapping one of the others. Each roll also has I The last of the lower tubes, H2 ' is unob-

a set of channel-grooves, F? Iig. 6, one lessin | structed, and serves only to gulde the blanks,
number than the die-grooves. These channel- | as they are discharged from the rolls, into any
grooves I** are made larger at the forwardend, | suitable receptacle or channel. The other ri1s

(n the direction of rotation,) so that a blank | lower tubes, H and H’, are provided with lon-

5o may be forced up through them, but cannot | gitudinally-reciprocating pointed plungers 7,
return through the small end. After each | one to each tube, which thrust the blanks up-
compression by a pair of die-grooves each | ward through the rolls to the upper or re-
blank is carried by one of a set of traveling | ceiving tubes. The longitudinal reciprocating 120
tubes, hereinafter deseribed, to a position be- [ movement of these plungers » may obviously

55 neath the next pair of channel-grooves, F? and | be caused by a variety of well-known meth-
forced up through them by one of a set of | ods. I prefer to employ an oscillating lever <
pointed reciprocating plungers. This plun- | of the first kind, operated mediately or imme-
ger supports the blank until the said chan- | diately by a cam on the driving-shaft and @ rzg
nel-grooves do not present space for the head | retracting-spring, which alternates with the

6o of the blank to pass downward into said | action of said cam.
grooves. The planger then reecedes. When In the accompanying drawings the lever L,
the grooves have entirely passed, the smooth | which is doubly bent at its lower end, is con-

- surface of the rolls supports the blanks until | nected at its upper ‘end by-a link, 7, to a W- 130
the die-grooves are in position to receive them. | shaped lever of the first kind, K, which has a

65 One pair of die-grooves is in line (in the di- | supplemental arm, k, arranged to engage a
rection of rotation) with ‘each pair of channel- | cam, J’, of suitable shape, carried by shaft B.
grooves. | This cam is preferably formed on the same

L o
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disk or collar as cam J, as shown in detail 1in
Fig.7,and acts at right angles to the action
thereof. Spring K’ retracts lever L.

As it is desirable to turn the blanks partly
round (in order to insure equal pressure on all
sides) in their passage from one pair of die-
grooves to another, the lower tubes, H H’ H?,
are made capable of rotation within the block
which carries them, and are provided at their

apper ends with gear-wheels 2/, whici engage |

- with a fixed rack, M, Fig. 4, whereby they re-
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‘other end with a handle, O’.
connects the middle part of this lever O to the

ceive a quarter-rotation at each of the herein-
hefore-deseribed oscillations of the series.
The last lower tube, H?, need not be provided
with a gear-wheel. Triction devices may be
substituted for the rack and gears. Pawls of
suitable construction may be suabstituted for
the rack. Other changes may be made with-
out departing from the spirit of this part of
my invention; but I prefer the construction
first above described.

It often becomes desirable to withdr’aw tﬁe |

lower tubes from contact with the rolls for in-
spection or clearing. To effect this I suspend
the block I?, which carries the aforesaid rack,
by means of a vertical rod, N, which is held
ap by a vielding spring, «, that sets into a re-
cess, ', in the upper part ot said rod. The

arm ¢/, already referred to as connecting the |

lower end of rock-shaft T with block I, extends
across under a part of block 1%, (through which
latter block rock-shaft I passes,) so thatany
downward movement of block I? necessarily
compels a downward movement of Dblock I
whieh has no other support. To avoid need-
less longitudinal movement of said rock-shaft
I, and to provide for the convenient replace-
ment of said blocks I’ and 12 in their original
position, the arm 4’ is not directly attached to
rock-shafs I, bat to a tube, I’, which is pris-
matically sleeved upon said rock-shaft. This
tube extends through block I2,and turns freely
therein with said rock-shaft, as though said
shaft-tube and arm 4/ were in one piece; but
said tubeds not free to pass longitudinally out
of said block I2.  Hence when said block 1*1s
raised the said tube slides longitudinally on
said rock-shaft, meeting with no obstruction
to such motion. The nupward and downward
motions of said block are effected by means ot a
lever, O, which is piveted at one end to a
standard, 0, on bed A, and provided at the
A link-bar, I,

block 12. Lever Ois guided and held 1n proper
position by a plate or bar, p, (shown in Tfigs. 1
and 3,) near its handle end.

There are circumstances when it becomes

‘very desirable to automatically stop the ma-

chine. These are chiefly when one of the blanks
has been improperly presented or when the end
of a Lar of metal has been reached. To pro-
vide for these contingencies, I use a clutch-
collar, Q, which is feathered on the driving-
shaft B, and provided with a recess that 1s

adapted to receive a pin, b, on the outer face
! .

!
]
f

|

ot

of balance-wheel C. Said wheel is sleeved
cylindrically. upon the driving-shaft B, and

therefore will turn independently of said shatt

and without operating the machine, except

when in engagement with said clutch-collar.

By throwing said collar out of engagement the

70

machine is therefore suddenly stopped. This

disengagement is effected through the mediam

of alever, R, of the first kind, pivoted to a fixed
attachment of the machine bed or frame, and
operating by a forked upper end, #, on cluteh-
collar Q, so as to throw it outward or inward
along the line of the axis of shaft B. This
lever is pivotally connected at its lower end fo
one end of & sliding bar, S, which 1s provided
with a spring, s, that tends to draw it away

75

0

feom the end, of the machine where the bal-

ance-wheel C is stationed.
action is necessarily to throw the clutch-collar

Q away from the said Dbalance-wheel, and

thereby disengage the latter. To prevent this
action under ordinary circumstances, the bar
S is. provided with a recess, s', (or other con-
venient form of catch,) which engages with
lever O, hereinbefore deseribed. This lever 1s
ordinarily held in engagement with sald bar
S by the action of spring n on rod N; buat
whenever the block I’ is forced downward by
a pressure sufficient to overcome the resistance

of spring n, the lever O is disengaged from

sliding bar S, and the action of spring s disen-
gages tlie balance-wheel, as stated, and stops
the machine. This excessive pressure takes

| place whenever a blank is by any accident

presented to the rolls in an improper position
by any of the upper tubes, G G’ G* In such case
the pressure of the rolls on said blank produces
fins or irregular formations on thesides thereof,

| and when the rolls deliver the said blank to

the tube below it is of such shape that 1t
cannot enter said tube. Asaresult the block
I’ is forced downward, overcoming the resist-
ance of spring #. The guard plate or bar p
protects and guides sliding bar S. This slid-
ing bar is provided with a handle, &, 80 that
it can be readjusted in its normal position.
To effect the stoppage of the machine when-
aver the end of a bar is reached I employ,in ad-
dition to the devices above deseribed, a pivoted
lifting-lever, T, provided with a short curved

The result of this

90
95
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end and arranged so that when the longer

end is depressed this short end will litt bar S
out of engagement with lever O. The long end
of this lifting-lever is linked by a long verti-
cal rod to the movable end of a lever, U, the
other end of which is pivoted to a fixed part

‘of the machine, while the middle part of said

120

lever U rests upon the bar which is being fed

forward to the machine. A spring, V, draws

down the movable end of said lever U. When
the rear end of the bar of metal under said lever
is reached said levers U and the long end of
T are drawn downward by said spring V,and
the short end of lever T is thrown upward,
with the result before stated. The changed
positions of some parts of the machine when

125
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1t is thus stopped are indicated in Hig. 1 by
dotted lines.

The terms ¢ upward” and ¢ downward,”
‘““vertical,” &e., used herein, of course do not
apply when the machine is arranged horizon-
tally ; but its action is the same, as all its
movements depend either on spring-draft or
positive action of some kind.

The lower ends of the lower plungers are
connected by a guide plate or sleeve, ht. A
suitable stop, %, limits the downward motion
of bar 5. A metal block or frame, I4, affords
bearings for rock-shaft I and cuides for rod N,
and a gnideway, X, is employed to direct into
the machine the bar Y, on which said machine
operates. These anxiliary parts, as well as
most of the more important ones, may be modi-
fied in many ways without departing from the
spirit of my invention.

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

L. In combination with sliding rod S, lever
O, acting as a stop, engaging therewith, spring
8, which retracts rod S, lever U, resting against
the fed bar, spring V, operating said lever U
when the bar passes, and a connecting rod or
rods, whereby the action of lever U releases
bar S, and thus shifts said clutch to stop the
machine, substantially as and for the purpose
set forth.

2. The movable set of tubes H H’ H2, pro-
vided with a yielding attachment to the ma-
chine and a handle, O/, whereby the operator
may withdraw said tubes from the rolls for
Inspection without separating them from the
rest of the machine.

3. In combination with bloeck I’ and the set
of tubes carried thereby, a yieldin g support or
attachment for said block, a lever operated by
the movement of said block away from the
rolls, and a bar which is operated to unship
the balance-wheel clutch, substantially as set
forth.

4. In combination with a pair of pressure-
rolls having die - grooves and independent
channel-grooves, a set of plungers which re-
turn the blanks through said channel-grooves,
substantially as set forth.

0. Ina roller-die machine for manufacturin o
articles from metal, a pair of pressure-rolls
haviug die-grooves for compressing and shap-
Ing the blanks and channel-grooves for allow-

ing the return of the blanks through the rolls |

 after each compression, substantially as

and
for the purpose described.

6. Ina roller-die machine for manufacturin o
articles from metal, a pair of pressure-rolls, I,
having channel-grooves F2, which are made
larger at one end than at the other, in order
that the blanks may be returned through the
said channel-grooves and retained after such
return on the receiving side of the rolls until
the channel-grooves have passed.

7. In combination with a pair of rolls hav-
ing channel - grooves and independent die-
grooves and plungers for forcing the blanks
in both directions through the same, a set of
vibrating tubes moving from one pair of die-
grooves to another and suitable actuating de-
vices for causing such vibration, substantially
as set torth.

S. In combination with the vibrating set of
tubes H H’ H?> and the rolls provided with
die-grooves and channel-grooves, as stated, the
relatively-fixed rack engaging with the gear-
wheels on said tubes, and actuating devices
which give vibration to said series of tubes,
whereby each tube is caused to make a quar-
ter-turn during each vibration, substantially
as and for the purpose set forth. |

9. The combination of plungers %, tubes H
H' H?, the block I, having said tubes arranged
loosely within it, and mechanism, substan-
tially as described, for imparting to said tubes
an _independent rotation, though the block

and tubes may be raised and lowered together,

substantially as set forth.

10. The combination of rolls F F’, having
channel-grooves I3, the lower plungers, » h,
working up through said channel-grooves, and
the upper spring-pressed conically - recessed
plungers ¢’ g% which force the blanks into the
die-grooves in properly-centered position, sub-
stantially as set forth. 1

11. In combination with blocks I’ I%, carry-
ing the oscillating tubes and rack, the rod N,
spring #, rock-shaft I, and the tube I3 carry-
ing arm 4/, below said block I2, said rock-shaft
and tube being constructed and arranged to
operate substantially as set forth.

In testimony that I claim the foregoing I
have hereunto set my hand this 12th day of
January, 1880.

GEORGE J. CAPEWELL.

Witnesses:

CORNELIA A, CORNWALL,
EMmA B. CORNWALL.
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