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Lo wll whom it inaij concerw: @ -

Be it known that I, WiLLIAM GIBSON AL-
GEO, Jr., of Beaver Falls, Pennsylvania, have
invented certain new and useful Improve-
ments in Metal-Drawing Machines, of which
the following is a deseription, referring to the
accompanying drawings, which form part of

" this specification.
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The invention relates particﬁlar]y to ma-
chines for drawing metal in great lengths as

compared with present practice in respect to

drawing rods and other straight bodies.

The embodiment of the invention illus-
trated in the drawings is designed to draw
twenty-five feet at one pull, after which the
pulling-gripper may be set back to draw a
second twenty-five feet. .

The object of the invention is to improve
drawing-machines, making them more effi-
cient, more readily handled, more durable,
and better in every way, and while the im-
provements are specially adaptable to draw-
ing straight bodies inlong lengths the inven-
tion is not of course limited to such use.

The novel features will be best understood
by a description of the accompanying draw-
ings, which illustrate a preferred form of the
invention.

Figure 1 is a side elevation of the appara-
tus. Kig. 2 is a eross-section of the pushing-
plunger and gripper. Tig. 8.is an end view
of the same looking from the forward end.
Fig. 4 is a vertical central section through
the pulling-cylinder, &c. TFig. 5 is an end
view of the-die-head. Fig. 6 isa view of the
pulling-cylinder head which is toward the die-
head. TFig. 7isa plan view of the draw-head
and drawing-gripper. Fig. 8 is a side eleva-
tion of the same. Fig. 9 is an end view of
the same, showing also the roller-supports
and brace-rods of the machine; and Fig. 10 is
a plan view of a brace for the drawing-yoke.

Throughout the drawings like numerals of
reference indicate like parts.

The machine embodies a pushing-cylinder,
which has a hollow plunger and gripping
mechanism, with a short stroke as compared
with the pulling-cylinder; also, a pulling-cyl-
inder, which has a hollow plunger and hollow
piston-rod or drawing-rod connected to the
drawing-head; also, tie-rods or brace-rods
which eonnect the two cylinders together

and a die-head which issecured to the brace-
rod. Preferably the pullingand pushing eyl-
inders are powerful single-acting cylinders,
and four (or two) cylinders of small diameter
are employed for retracting the plungers and
grippers to their initial position. - The metal
to be drawn is introduced axially throtigh
the hollow plunger of the pushing-cylinder,
gripped in the gripper, and then forced for-
ward by the cylinder until the end of the
metal is protruded through'the die far enough
to enable the pulling-gripper to take hold.
The metal is then drawn by the pulling-grip-
per progressively in successive steps, the grip-

_per being released and set back when it

reaches the limit of movement of the pull-

ing-cylinderandgripped onto the metal again

farther back, near the die-head. When the
pulling-gripper is set back with the hollow
piston or plunger of the pulling-cylinder, the
metal that has already been drawn runs
through the open center of the pulling-plun-
ger orpulling-piston and protrudes at the end,
where it may be suitably supportedand guided
to prevent its bending. -

_ Considering now each of the mechanisms of
the machine illustrated in the drawings, the
pushing-cylinder is indicated by 10, the pull-
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ing-cylinder by 20, the drawing-head by 30, -

andthedie-head by 40. The pushing-cylinder
is'a relatively short strong cylinder in which
the pushing-plunger, preferably of the form
shown in Fig. 2, is fitted.. " The larger portion

-of the plunger 11 projects through the end of
-the cylinder toward the die-head 40 and is

surrounded by the packing-box 12. - Through
the other end of the eylinder and surrounded
by the packing-box 13 the tubular projection
14 of the plunger extends and is secured to
the cross-head 15, which is actuated by the
plungers 16 of the retracting-eylinders 17,
The large cylinder 10is used to force the push-
ing-plunger 11 toward the die-head, Fig. 1,
while the small eylinders 17, operating with
less power and at a higher speed, retract the
plunger from the die-head. - The grippers or
gripping-jaws of the pushing-cylinder may
be preferably of the type shown, which is a
type common in testing-machines, and they
are mounted in the casting 18 on the end of
the ram or plunger 11, agshown in Fig. 2. * A
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ing 18, reinforces the latter against the strain
produced by the wedge-like form of the grip-
per when the plunger is forced forward. As
will be seen by Figs. 2 and 3, the metal billet
or bar to be drawn may be introduced axially
through the central opening in the plunger
and gripped near its forward ends between
the jaws of the gripper. This central open-
ing is of course in line with the die-opening
in the die-head 40. The die-head 40 is bolted
to the tie-rods or brace-rods 41, which are se-
cured at each end to the eylinders 10 and 20.
Thedetailsof the die-head areshownin Fig. 5.

The pulling-cylinder 20 may consist of sev-
eral lengths of eylindrical casing, bolted to-
gether and provided with a cylinder-head and
packing-box 22, surrounding the hollow plun-
ger 21. At the other end the eylinder-head
281is provided with a smaller packing-box 24,
which surrounds the tubular piston-rod or
plunger-rod 25, which connects the plunger
21 to the draw-head 30. This rod 25 carries
a cross-head 26, connected with plungers 27
of the small retracting-cylinders 28, which
areadapted toforce the draw-head 30 rapidly
to the left, Fig. 1, to return it toward the-die-
head to its initial position when it has made
its stroke to the right. The projecting end
of the hollow plunger 21 is preferably pro-
vided with friction-reducing supports—such,
for instance, as one or more rollers 29. This
provision is especially important where the
length of the plunger 21 is from twenty-five
to thirty feet or more.

In order to allow for some eccentricity of
theend of themetal asitisfirst thrust through
the die ready to be gripped by the pulling-
gripper, the pulling-gripper has a sliding ad-
justment in a yoke upon the end of the rod
25, which yoke-50 is supported upon a pair of
rollers or wheels 51, which run upon the tie-
rodsorbrace-rods41. These detailsareshown
in Figs.7,8,9,and 10. This yoke 50isboited
directly onto the end of the pulling-rod 25 and
is provided with cross braces or yokes 52 53,
secured to the studs 54, as shown in Figs. 7,
8,and 9. The yoke 52 has an elongated.cen-
tral opening 56, through which the grip-op-
erating shaft extends, the form of the open-
ing allowing the movement of the gripper lat-
erally without interference from the brace 52.
The gripper, which may be of a type already
mentioned, is earried in a sliding head G0,
which has two tongues or slides 61, that fit
and move freely within slots 62 in the yoke 50,
permitting both horizontal and vertieal ad-
justment. The horizontal adjustment is ef-
fected by means of a vertical shaft 64, which
runs through the opening 65 in the cross-brace

52 and is provided with an eccentric-pin 66,

which runs in the slot 67 of the cross-head 60.
Turning the shaft 64 will result, therefore, in
shifting the cross-head 60 laterally. Verti-
cally the adjustment is effected by a nut 70,
screw-threaded onto the screw-stud 71 of the
cross-head G0 and resting upon the brace 52.

By adjusting the nut 70 the level of the grip-
per may be accurately adjusted, and then the
gripper may be set toward the right or the
left by means of the adjusting-shaft 64 pre-
viously to being gripped onto the end of the
metal to be drawn.

The operation of the machine will now be
understood from the description of the sev-
eral parts and their codperation and objects;
as already set forth. It willof course be un-
derstood that the pistons may be used as
equivalents of plungers, though it is less prae-
tical to accurately bore out the cylinder to re-
ceive the piston and to provide the piston
with packing than to true up the cylindrical
exterior of the plunger and provide a pack-
ing-box in the head of the eylinder. 8o, also,
other obvious equivalents will readily sug-

gest themselves, and I will not attempt to

enumerate them.

Having now fully explained my invention
and described its preferred embodiment, I
claim as the characteristic features of the in-
vention the following:

1. In combination in a drawing-machine, a

die-head, a gripper for the metal, and a cyl-.

inder, plunger or piston, and rod, for rela-
tively moving the gripper and die-head, the

-said rod fitting one end or head of the cylin-

derand the said. plunger or piston also fitting
the cylinder, and there being an axial open-
ing through the plunger or piston and the rod
from end to end, substantially as set forth.
2. In combination in a drawing-machine, a
die-head, a pulling-gripper, a e¢ylinder, a tu-
bular plunger or piston packed in said eylin-
der,atubularrod running through and packed
in the head of the.cylinder and connected to
the gripper, a pushing-gripper in line with
the said die-head; apushing-cylinder, a tubu-

lar plunger or piston therefor connected to

said gripper, and a rearwardly-extending tu-
bular projection from the said plunger or pis-
ton packed in the rear end of the said eylin-
der, substantially as set forth.

3. In combination in a drawing-machine,
and with the pulling-gripper thereof, a cylin-
der, a tubular plunger running through and
packed in one head of the said eylinder, and
a tubularrod running through and packed in
the other head of the cylinder and connected
with the gripper, substantially as set forth.

4. In combination in a drawing-machine,
and with the pulling-gripper thereof, a cylin-
der, a tubular plunger running through and

packed in one head of the said ¢ylinder, and

atubular rod running through and packed in
the other head of the eylinder and connected
with the gripper, and friction-reducing sup-
ports for the projecting end of the said plun-
ger, substantially as set forth,

5. In combination in a drawing-machine, a

gripper, a cylinder, a piston or plunger, and
.rod, connected to actuate the gripper, a mov-

able connecting device between the gripper
and the said rod allowing lateral and vertical
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adjustmentof the gripper;and positive means
for so adjusting the gripper vertically, sub-
stantially as set forth,

6. In combination in a drawing-machine, a
gripper, a cylinder, a piston-or plunger, and
rod, connected to actuate the gripper, and a
movable connecting device between the grip-
per and the said rod allowing lateral and ver-
tical adjustment of the gripper, the said con-
necting device combining a slotted yoke and
a cross-piece sliding in the said slotted yoke,
substantially as set forth.

7. In combination in a drawing-machine, a
gripper, a cylinder, a piston or plunger, and
rod, connected to actuate the gripper, and a
movable connecting device between the grip-
per and the said rod allowing lateral and ver-
tical adjustment of the gripper, the said con-
necting device combining a yoke secured. to
the said rod and provided with supporting
guide-rollers, and a cross-piece carrying the
said gripper, and sliding transversely in the
said yoke, subsbantially as set forth.

.8. In combination in a drawing-machine,
and with the pushing-gripper thereof, a cylin-
der, a tubular plunger running thr ough and
packed in one head of the cylinder and carry-
ing the said gripper on its projecting portion,
and a tubular continuation of the said plun-

ger of smaller diameter running through and. |

packed in the other head of said eylinder, sub-
stantially as set forth.

9. In a drawing-machine, a pushing-cylin-
der set in line with the draw-die, a hollow pis-
ton or plunger therefor carrying a gripper at 33
one end and having a tubular projection at
the other end extending through and packed
in the head of said cylinder, whereby the
metal may be introduced axially through the
said plunger or piston, and one or more re- 40
tracting cylinders and plungers or pistons, .
connected to the said tubular projection, sub-
stantially as set forth.

10. In combination in a drawing-machine,

a pulling eylinder and piston or plunger, a 45
pushingcylinder and piston or plunger, brace-
rods connecting the said eylinders, a die-head
secured to the said -brace-rods between the
said cylinders, and a gripper connected to be
actuated by the said pulling-cylinder, the said zo
plstons or plungers being tubular and afford-

.ing an uninterrupted axml opening from one

end of the machineto the other, substantially
as set forth.
Signed this 9th day of June 1899 at Beaver 55
Fal]s, Pennsylvania.
WILLIAM GIBSON ALGEQ, Jr.
Witnesses:
FREDERICK N. PEEGLE,
James A: MCMAHON,




