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- To @ZZ whom it may concern:

Be it known that I, WILLIAM A. McCooL,
of Beaver Falls, Pennsylvame have mvented
certain new and useful Improvements in Ap-

paratus for Drawing Metal, (for all or parts

whereof there have been issued to me in the
Kingdom of Great Britain and Ireland Let-
ters Patent No. 25,686, dated November 14,
1896 in I'rance, No. 270,462, dated Septem-
ber 14: 1897, r:md in the Kmﬂ'dom of Belgium,
No. 130 827 dated September 24, 1897,) of
which the followi ingisa desorlptlon referring

to the accompanying drawings, Whl@h fOl]]l_

part of this specification.

The invention relates particularly to the

apparatus for giving travel to the pushing

and pulling heads of the draw-bench or draw-
ing-machine, the detalls of such pushing and

pulling heads, the adjustable die-block or die-

holder, and the die and internal mandl el for
forming tubing. -

In certain prior patents 1ssued to me I have

- shown certain forms of draw-benches where-

in the pushing and pulling heads or carriages

“were operated by chains, to which they were

variously adapted, and I 'have shown several
different forms of gripping devices for grip-
ping the bar or other metal to be drawn.

-~ Among these prior patents I may mention

30

35

40

No. 346,126, of May 31, 1887; Nos. 388,701 and

388,782,. of August 28, 1883, and No. 400,233,.

of March 26, 1889. 'The present invention
forms in some respects an improvement upon
these prior devices, but also includes distinet
departuresfrom anything shown in such prior
patents, as will appear irom the following de-
seription and claims.

According to the present invention an end-
less cable, belt or similar device travels
lengthwise along the drawing-frame and may
be runat will in eitherdirection continuously

or stopped when desired, and the die is sup-
ported in slightly-adjustable bearings, as will -

- hereinafter more fully appear.
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The pushing and pulling heads or carriages
have each two sets of gripping devices, one
set being arranged to take the endless cable
or belt at any point of itslength, and thereby

cause the head or carriage to be drawn along

upon its tracks or guides, and the other grip
is arranged to hold the metal so that in the

| case of the pushing-head it mey be foroed

into the dieandin the case of the pulling-head
the metal may be drawn through the die.

Inaddition to providingan improved draw-
ing apparatus for drawing bars, tubes, or
other metal my invention contemplates an
improved method of forming tubing from flat
sheets or blanks by means of a loose adjust-
able bulb-mandrel, which is held in the die
by the drawing aotion of the metal and there-
by assists in the forming of the tubing.
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The use of a cable or other similar traction

device, to which the movable heads or car-

riages are attached by friction-grips, is of

oreat importance, as there 1s enough slip in
the connection between the grip and cable
or other endless traction device of sufficient

| elasticity to prevent the pulling apart of the

metal being drawn. Moreover, the elasticity
of the oeble, which gives a springy ylelding
pull, is a great advantage. "These two points
serve toradically distinguish the device from
the rigid unyielding oonueetlon formed by a
hook and chain (or other traction device) into
which the hook is secured.

I have now briefly described the ﬂ‘eneral
features of my invention and have indicated
the operation and general purposes of the va-
rious parts of my apparatus. To these gen-
eral purposes and to certain other new and
useful purposes, which will more fully herein-
after appear, my invention is embodied in an

apparatus constructed, arranged, combined,
and used in a manner similar to that herein-

after described, illustrated, and claimed.
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Inthedrawings, Figure 11illustratesthe gen-

eral arrangement of my draw-bench, and end-

less power-driven cable for operating it, the

parts being arranged for forming a tube from
a flat sheet or blank. Fig. 2 is a secétional
view on the line 2 2 of Fig. 1. FKig. 3isaplan
view of the gripper head and carriage shown
in Fig. 2, showing the grip for engaging with
the bar or tubing being drawn. Fig. 4 1san
inverted plan or bottom view of the same head
or carriage,showing the grip for the actuating-
cable. Fig. 5showsinside elevation the sup-
portwn*-braoket for one end of the adjustable
die-holder. Figs. 6 and 7 are respectively
a plan and s1de elevation of the die-holder.

Fig. 8 shows in front elevatlon the bracket
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illustrated in Fig. 5.

~ of the other supporting-bracket forthe ad just-
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able die-holder and the adjusting devices car-
ried thereby. Fig. 10 is a longitudinal sec-
tional view, on an enlarged scale, of the die
and mandrel employed when forming tubing
from a flat plate. . .
Throughoutthedrawings like lettersof ref-
erence indicate like parts. |
Referring to Fig. 1 for the general arran ge-
ment and to the other figures for details of
my construction, B indicates the longitudi-
nalsof the gnides or tracks of my draw-bench,
they being supported by posts or columns C
and terminafing at each end in the frames or
supports D. In Fig. 1 the die is indicated at
¥, and the pushing and pulling heads or mov-
able carriages at G G', respectively. A tube
1ssuing from the die and secured to the right-
hand pulling or drawing head G’ is indi-
cated by H, and the flat plate from which the
tube is formed by my improved process is
shown at ', - |
The drawing-heads G G’ each consist of
two grips mounted in a suitable carriage pro-
vided with wheels T, which run on rails T,
preferably formed by angle-bars secured to
the inner face of the side rails B of the main
frame. Asshown in Fig. 5, the longitudinals
or side rails B are preferably provided with
an inwardly-extending horizontal flange at
both their upper and lower edges, and the
said wheels T of the movable heads or car-
riages are arranged between the aforesaid
rails T" and the top flanges T? of the side
pieces of the main frame.
The movable heads or carriages G G’ differ

only in the form of the upper metal-grip, that

in the carriage G being adapted to engage the
plate I, while that in the carriage G is, as
shown in Figs. 1, 2, and 3, adapted to grip a
baror tube. Through the lower grip of each
of these heads G G' extends the wire rope or
cable J, which passes over a pulley K, sup-
ported at each end of the draw-bench, and

around a power driving drum-wheel L, pref-

erably located in the basement beneath the
drawing-bench. Thedriving-drum L may be
driven by the worm and worm-wheel L', in-
closed in a suitable casing, as shown in IFig.
1, and the worm-shaft may be driven by means
of the two reversely-turning pulleys M M/,
controlled by the respective friction-clutches
and hand-levers m m/.

1he wire rope or cable L is endless and
during the usual operation of the draw-bench
1S run continuously in the direction in which
the metal is drawn, or to the right in IFig. 1.
1he movable heads or carringes G G may be
gripped onto this cable at any point at will,
so that instantly and without delay the cable
will transmit power and motion to the heads.
In the ordinary operation the pushing-head

is drawn back toa convenient positicn, both

its grips being open. The metal to be thrust
into the die is then gripped in
ment in the head, and the cable-grip is then

Fig. 9 is a detail view |

proper aline-

tightened, instantaneously causing the head
to be drawn forward with the cable, foreing
the metal into the die. |

I describe no means for automatically re-
leasing the cable-grip when the carriage or
head reaches the end of its travel, because
these details do not concern the essential fea-
tures of the present invention.

When the metal has been initially forced
into the die by the pushing head or carriage,
that head is ungripped from both the cable
and the metal, and the other (the pulling head
or carriage) is then broughtinto play. Thisis
run up by hand to the mouth of the die and
gripped onto the metal projecting therefrom.
Then the grip is closed upon the cable and
the head or carriage travels forward with the
cable, drawing the metal through the die, un-
til the head has traveled to the end of the
bench or until for some other reason it is de-
sired to stop. The head or carriage is then
released from the cableand may be ungripped
from the metal and run back by hand toward
the mouth of the die, where it can be reén-
gaged with the metal and cable to continue
the drawing operation, if desired.

While usually it is advantageous to keep
the cable running continuously in one direc-
tion and to return the head in the opposite

direction by hand, when for any reason it be-
comes necessary to apply power for forcing

the metal backward through the die or for
forcing either of the heads or earriages back-
ward the cable can be stopped and reversed by
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means of the clutches and hand-levers m m’'.

The details of the cable-gripper and the
metal-gripper in the movable head or carriage
G’ are similar to each other, and as the cable-
gripper in the head G is the same as that of
the corresponding gripper in the head G’ and
the metal-gripper of said head G differs from
the corresponding one in the head G’ only in
the form of its jaws, whereby it is adapted to
grip the plate II' instead of a bar or tube, I
have not thought it necessary to illustrate in
detail the grippers of the carriage G.

It will be understood that, when my im-
proved apparatus herein illustrated and de-
scribed is employed for drawing rods, bars,
or tubing instead of for forming tubing from
a flat plate, both the pushing and pulling
heads or carriages will be similar to that at
G’ herein described, the details of which are
clearly shown in Figs. 2, 3, and 4.

Fig. 4 shows the details of the cable-grip-
ping mechanism, the movement or drawing
action taking place in the direction of the ar-
row. In this figure the bottom plate n' (see
Kig. 2) is removed to expose the grip. O des-
ignates the movable jaw of the grip, and O
the fixed jaw. This movable jaw is of the
wedge shape shown and slides upon the in-
clined piece P. The operating-key R, pro-

~vided with a single tooth working in the cor-
responding notch r of the wedge-shaped jaw O
and turned by means of the hand-lever S,
| gives a slight longitudinal movement to the

1C§
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wedge- Shaped jaw and causesit to close upon
or 1elease the cable J. It will be seen that
the movement of the cable in the direction of
the arrow is in a direction to cause the jaw to
wedge tightly upon the cable, and therefore
11t1316 force need be exerted in (310%111'DF the grip,
whereas in opening it a sudden throw of the
lever S releases the grip and allows the cable
J to slide easily through without transmitting
motion and power to the head.
In Kig. 3 the gripper for the metal is shown.

In this two wedge-shaped jaws O° O° are used

instead of one, as in the above-described ca-
ble-grip, so that the jaws will always be ac-
curately centered in the head and so that
they will close equally upon the tube, bar, or
other metal for which they are formed. The

- two jaws are interlocked against longitudinal

20

play or movement as regards each other by
means of the projection o on one jaw, which
enters a registering recess in the other. The
longitudinal movement required to cause
these jaws to wedge upon and.grip the metal
is produced by a rotar y shaft R', turned by
the handle 8" and pr ov ided with a tooth which
engages the notch +' in one of the jaws O3,
In this gripper the incline of the relatively

 stationary wedge - shaped guides Q, which

30

guide the said jaws O° O3, is of course reversed
£o that of the cable, Decause it is in this case
the jaws which grip upon and draw the metal,

whereas in Fig. 4 it is the cable which trans-
mits power t0 the jaws of the grip. It will

~ be seen that the reversely-inclined wedges Q

35
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(shown in Fig. 3) will cause the jaws to orip
more tightly upon the tubing or other metal
when greater 1651.5’&1110@ or pull is offered by
the metal

I have found that by slightly altering the

'pt)sition of the die with relation to the line

of travel of the metal I can control the draw-
ing action and overcome certain difficulties

and irregularities heretofore present in appa-

45

ratus for drawing metal. Indeed the need
of straightening the tubes 18 to a 1&1'0'@ eX-

. tent obwated as any tendency of the tubes

50
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to curl in one direction or the other may be
overcome by slightly adjusting or directing
the die. "~ I obtain this adjustment of the die
by means of two distinet angular adjust-
ments, one horizontal and the other vertical.

The dle which may be of any suitable and
is rigidly mounted in the

desirable form,
usual mannerin a die-holder X. In the draw-
ings two forms of die are more or less con-
ventionally illustrated. That shown at F,
Figs. 1 and 10, is of such length as to project
beyond both sides of the die-holder, while
thatat F', Figs. 6 and 7, does not thus project.
The holder X 1is itself adjusted in order to

vary the position of the die with relation to .

the metal being drawn. KXach end of the
holder in the embodiment of my invention
herein illustrated is provided with a globe-
shaped bearingx,which bearings are mounted
in blocks Y Y’, supported upon the draw-
bench frame.

¥

S

cured to the draw- -bench by means of a flange
which extends down over one of the suie
pieces B, and one of the ends of the die-holder
is seated in a socket formed in Sald block and
provided with a projecting stud ', which ex-

tends outwardly through a passage formed in.

said block. To this projection x' is secured
a depending arm or shortlever Z, upon which
bear the two set-screws z. - By these screws
z the lever-arm Z may be chJ usted through a

small angle and, by reason of the ho]der X

rocking in its &uppmt the die thereby angu-
larly a,d justed in a vertical plane. The bloek

The block
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Y’, in which is mounted the end of the die-
holder 0ppos1te that provided with the pro-
jection &, has a slight horizontal adjustment
or travel upon the bench. 'This horizontal .
‘adjustment is obtained as follows:
Y’ is mounted to slide horizontally in a sta-

tionary bracket U, secured to one of the sides -

B of the draw-bench, and set-screws « extend
through the end walls of such bracket and
bear upon the block Y’, as shown in Fig. 6.

Qo

By the adjustment of these SCrews U a Shﬂ‘ht_ |

travel or -adjustment may be given to the
block Y' in a direction lonn*itudmal of the

‘draw-bench, and thereby the die 18 given an

angular a’djustment in a horizontal plane.
By reference to Fig. 61t will be seen that the
passage in the bloek Y through which the
projection ' extends is enlarged toward its

outer end or provided with flaring walls,

whereby such projection ' is allowed to ad-

just itself to the position into which 1t 1s

moved by the screws . Owing to the globe
or spherical bearings « or to the use of any
other universal joint these two angular ad-
justments of the die are entirely mdependent

95
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of each other, and therefore the die may be

directed or inclined not only in the horizon-
tal and vertical planes but in any plane or

angle of direction and the desired correction
of any curling tendency in the drawn metal

compensated for,
There now remains to be described my im-
proved bulb - mandrel, which is employed

when forming tubing from flat sheets and
which is 1llustrated in detail in Fig. 10. Re-

ferring to this figure, V deswnates the stem
of the bulb-mandrel. This stem is adjust-
ably connected with a ¢ross bar or support w,
which extends across the rear end of the die.

‘The action of the metal after being drawn
through between the mandrel and the die in
the chrectmn of the arrow, Iig. 10, is to draw -
the mandrel into the dle Wlth fr'reat force,
lat plate enters the die and is
bent up around the mandrel to form the tube

and as the

I10O

115 °
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it is counfined and drawn through between

the polished bulb V' of the mandvrel and the
mouth of the die.

is econical or tapered, as shown, the space be-
tween the bulb of the m_fmdrel and the die
may be very readily adjusted to a nicety by
allowing the head of the mandrel to go farther

into the die to decrease the space or by draw-
The blocl«:Yls statlonarﬂy se- | ing it slightly out of the die to eu]arﬂ'e the

As the throat of the die

130'
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- space. The mandrel is shown as having the

rear end of its stem threaded and projecting
~ slightly beyond the rear end of the die, said
‘threaded portion of the stem being screwed
into a sultable socket or passage formed in

the cross-piece W. The construction illus-

~ trated in Fig. 10 and described above allows

the mandrel to be readily and quickly ad-

- Jjusted longitudinally when the parts are in

- 10

operative position and without requiring the
- removal of the mandrel from the die.
~ the drawing action is taking place, the man-
~ drelisdrawn into the die until the cross-piece
W rests against the rear end of the die and
prevents the further entry of the mandrel; |
but although considerable power is required |

- to form cold-drawn tubes in this manner

~there is no difficulty in removing a partly-
formed piece of tube from the die, because
no jamming can take place between the man-
~drel and the die and because any backward
motion of the metal at once relieves the metal

20

25

from pressure in the mouth of the die, loosen-

- ing the mandrel and allowing it to be drawn
out by hand. There are many other advan-

- tages due to this improved adjustable man-

_39

drel and die, which will' be readily under-

stood by those skilled in the art.

. I have now described all of the eSsential
features of my invention. T have omitted

the enumeration of many details and many

~ modifications which may be made in the ap-

35
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paratus without departing from the prinei-

ples 1nvolved, because to set all these forth

at length would obscure rather than make |

clear the more essential features.
I claim, however, and desire to secure by
Letters Patent of the United States, together

with all such modifications and variations as

may be made by those skilled in the art and

with such limitations and restrictions as are
expressed or by law implied in view of the
related arts, the following:

‘1. In a metal-drawing machine, the combi-
nation of a bed-frame,anendless power-cable,
a die, a mandrel, and a carriage having ad-
Justable metal-engaging jaws and independ-
ent adjustable jaws for engaging with the
cable, substantially as set forth. |

2. In a metal-drawing machine, the combi-
nation of a relatively stationary die having a
passage for the metal to be drawn, the mov-
able metal-gripper on one side of said die, the
movable metal-gripper on the other side of
said die, an endless cable, power devices for
actuating the said cable, means for detach-
ably and gradually connecting said cable to
the first aforesaid metal-gripper, and means
for detachably and gradually connecting the
cable to the second aforesaid gripper, sub-
stantially as set forth.

3. In a metal-drawing machine, the combi-
nation with the relatively stationary die hav-
ing a passage for the metal to be drawn, of
the movable metal-gripper on one side of said
die, the movable gripper on the other side of
said die, the endless traction device arranged

"When -

‘be moved through the die with a

| adjacent to the said metal-grippers, means
for detachably connecting the said traction

device to the said grippers, and a power driv-
ing mechanism having a frietional connection

tially as set forth. |
- 4. In a draw-bench, the combination of a
die having a passage or aperture therein, a

cable or traction device having an exterior
surface of uniform cross-section, whereby the

gripper can be gradually clamped to the trac-

tion device at any point of the length thereof,

and means for frictionally connecting, gradu-
ally, the gripper to the said traction device,

substantially as set forth.

5, In a draw-bench, the combination of a

.7t:>:-'

with the endless traction :device, substan-

n, & .75

movable gripper adapted to move toward and
from the die and to force the metal to be re-
duced through said passage or aperture, a

30

bed or supporting-frame, a die adapted to be '

held stationary on said bed, an endless cable
~or traction device, extending longitudinally

of the bed, and having a uniform diameter,

driving mechanism having a frictional en-
‘gagement with said traction device, and a

gripper mounted on said bed or support and

‘having two independently-acting . gripping
| mechanisms, one arranged in the plane of the

die to engage the article to be moved there-

‘through and the other adapted to be con-

99.
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nected with said traction device at any point '
in the length thereof, whereby the article will

pressure, substantially as set forth.

6. In a draw-bench, the combination of a
die, an endless cable or traction device,means
for driving said traction device with a yield-
ing force, and a gripper adapted to be en-
gaged with said traction device, at any point
In the length thereof, and with the article to
be drawn, substantially as and for the pur-
pose set forth.

7. In combination in and with draw-bench
apparatus, the die mounted upon two sup-
ports at each side of the draw-bench, one of

yvielding

ICO
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said supports being adjustable longitudinally -

upon the said draw-bench, whereby a hori-
zontal angular adjustment of the die may be
had, substantially as set forth.

8. In combination in and with draw-bench
apparatus, the die support or holder pivotally
mounted in suitable bearings, and provided
with the arm Z, and one or more set-screws
as z, for turning the same arm to slightly ad-
just the said die.

9. In combination inapparatusfor drawing
metals, the frame or bed thereof, the die or
draw plate mounted on the said frame, the
bead or carriage mounted to travel longitu-
dinally in the said frame, an endles traction

| device of substantially uniform cross-section

throughout its length running longitudinally
in the said frame, driving mechanism there-

for, means for securing the said head or car-

riage to the metal to be drawn, and an inde-
pendently-controlled friction-grip mounted

| upon the said carriage or head, in line with

I15
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the said traction device, substantlally as set

forth.
10. In combination in apparatus for draw-

ing metals, the bed or frame thereof, the die

or dl aw plate mounted on the said f1ame the
head or carriage mounted to travel lone'ltu-
dinally in the sald frame, an endless tr c],GtIOIl
device of substantially umform Cross-section

throughout its length running longitudinally |

in the said frame, duvmg meehamem there-
for, and two sepalafe ﬂ'11pp1nﬂ' mechanisms
upon the said head or carriage, one in line
with and adapted to engage the metal to be
drawn, and the otherin 11ne with and adapted
to enﬂ'ae'e the said traction device, substan-
tla,lly as set forth.

11. In combination in.apparatus for draw-
ing metal, the frame or bed, the die or draw

- plate a head or car riage mavehnﬂ* longitudi-

20
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nally in the said fiame a gripper mounted
upon the said head to tr avel in line with the
sald die,a power-cable runmnﬂ*lonﬂ'ltudmally
throu ﬂ-'h the said bed or frame, a second grip-
per omned by said head or carriage, in line
with and adapted to engage the said cable,
and means for gr adually engaging and disen-
gaging the last said gripper at WIH substan-
tlally as set forth.

12. In combination in apparatus for draw-

ing metals, the bench, bed or frame, the trav-

elmﬂ' head thereon, provided with two sepa-
1ate1y controlled grippers, the die or draw

plate arranged in line with one of the said
grippers, and a cable running longitudinally

of the said bench, bed or frame, in line with

and through the second of said grippers,

- whereby when both the said grippers are in

- operation, one upon the smd cable and the

4Q
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other upon the metal to be drawn, the said
metalmay be drawn with-a yleldmﬂ' pressure,

substantially as set forth.
13. In a draw-bench, the combination of a.

bed-frame, a die suppolted on.said frame, an
endless oable or traction device extendlnﬂ'
longitudinally of the bed, a carriage mounted
on the bed and adapted t0 engage with the
article to be dmwn, jaws mounted in said car-
riage for engaging with the traction device,

. means for moving one of said jaws toward or

55
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from the traction. device, and guiding means
on the carriage whereby the et1 ain or pull ex-
erted by the traotwn device acts to more firmly

connect the carriage to said traetlon device,

substantially as set forth.

14. In a draw-bench, the oombmatxon of a

bed-frame, a die supported on said frame, &
carriage mounted on the bed and adapted to
engage with the article to be drawn, an end-
less oable or traction device, a 1eletlve1y sta-
tionary jaw, O, on the carriage and at one
side of the 131ao131011 dewoe a mova,ble Jaw on

the carriage and at the opposite side of said
traction device, means for moving the last
sald jJaw longitudinally, of the carriage, and
a guide on the carriage for mmultaneous]y
moving said jaw toward the traction device,

said emde being so related to the said jaws

and the traction dewee that the strain or pull
of the traction device acts to draw the mov-
able jaw into closer engagement therewith,

substantially as set forth.

15. In a draw-bench, the combination of a
bed-frame, a die on said frame, an endless ca-
ble or traction device, a carriage mounted on
the bed and adapted to engage with the arti-
cle to be drawn, a etatlonary jaw on the car-

| riage, in the plane of the traction device, 4
| Statlonmy guide on the carriage on the oppo-

site side of the traction devwe from said sta-
tionary jaw and having its face adjacent to

- sald jaw inelined toward the said traction de-

75
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vice from its rear to its forward end, a mov-

able jaw arranged between said g mde and the

traction devloe and means for movmﬂ‘ the last

said jaw, substa,ntlally as and for the purpose
set forth.

16. In a draw-bench, the combination with
a main frame, of a die-holder adapted to ex-
tend transversely of said frame and connected
therewith by a ball-and-socket joint, means
for adjusting said holder about an axis ex-
tending transverse of the main frame, and
means for holding said holder Statlonary in

go

any adgusted posﬂslon substantially as set |

forth.

17. In a draw-bench, the combination with
a main frame, of a die- “holder adapted to ex-
tend transversely of the frame and having
one end connected therewith by a ball- and-
socket joint, an arm connected with said
holder and adapted to rock the holder about
an axis extending transverse of the main

frame; and means adapted to engage said arm

and retain the holder in the desired adjusted
position, substantially as set forth.

18, In a draw-bench, the combination with
a main frame, of a die- holder having ball-like

end portions, socket-pieces on the main frame

for receiving said ball-like portions of the

holder, ad] ustme* devicesadapted to move one

ofsaid sooket—p1eoes on the main {frame, means
for adjusting the die-holder mdependently of
any adjustment of the last said socket-piece,
and means for securing the holder in any ad-
justed position, Substanma,lly as set forth.
In testimony whereof I have hereunto set
my hand, at Beaver Falls, Pennsylvania, thls
2d day of December, A. D. 1895.
1if‘VILLL{-ﬂI A. MCCOOL
In presence of—
E. C. REBESKE,
F. N. BEEGLE.

95

IO0

105

LIO

ST




	Drawings
	Front Page
	Specification
	Claims

