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{(No model,)

To all whom it may concern.:
Beit known thatI, CHARLES A. COWLES, of

Ansonia, county of New Haven, State of Con-

necticut, have invented a new and useful Im-
provement in Wire- Drawing Machines, of
which the following is a specification, refer-
ence being had to the accompanymﬂ*drawmﬂ*s

I will descllbe amachine embodying my im-
provement and then point out the novel fea-
tures in claims.

In the accompanying drawings, Figure 11is
a plan or top view of a machme embodymw
my improvement, certain parts being omitted
on one side o reveal parts located on a lower
plane. FIig. 2 is an enlarged transverse sec-
tion taken on the planes indicated by the
dotted linex «, Fig. 1. Fig. 31is a partly-sec-
tional end elevation of parts of the machine,

comprising reels upon which the drawn wire

1s wound, this view being made upon a scale
larger than that of Fig. 1, but smaller than
thatof FFig. 2. Fig.4isanenlarged transverse
vertical section on the plane of the dotted line
vy, Fig. 1. FKig. 5 is an enlarged longitudi-
nal vertical section taken upon the longitudi-
nal plane indicated by the dotted lines z z,
Fig. 1. Fig. 6 is an enlarged rear elevation
Fig. 7isan
elevation of a reel for holding drawn wire.
Fig. § 1s a side view of a hand-truck for car-
rying such a reel. Fig. 9 is an enlarged ver-
tical section of a turn-head, the plane of the
section being indicated by the dotted linew w
in Ifigs. 1 and 3. - Fig. 10 is a detailed view
1llust1 atinga mod1feat10n Fig.1lisanother
detailed view illustrating a modlﬁeatlon

Similar letters of reference designate corre-
sponding partsin all figures:

A designates the frame of the machine. It
may be ma,de of iron and of any approved
form.

B’ 3* B2 B*13° B® B" designate boxes for hold-
As shown, they are
seven 1n number, but may be more or less nu-
merous at the pleasure of the constructor.
These boxes or holders, as here shown, are
of rectangular form and are divided into
two compartments 0’ 0*. The rear compart-
ment b’ receives a lubricating and cooling lig-
uid and the forward compmtment b* aceoln-

] r_any suitable form.

Ashere shown, it ismade
in the form of a rectangular plate, with a ta-
pering hole passing through it from rear to
front. In the direction of the length of its
drawing-hole it measures less than the com-
partment 0° so that it may have a rearward
movement in the compartment. When in
use,itissupported by the wire W being drawn.
The compartment 0° being entirely open at

‘the bottom, the tension of the wire holds the

die aﬂ*amst the forward wall of the compart-

ment b%.

It will be seen that in the top of the rear
wall of the compartment b’ is a groove, that
in the wall which separates the two compart-
ments there is a similar groove, and that in
the front wall of the compartment b* there is
also one of such grooves. All of these grooves
extend below the plane of the wire while the
drawing operation occurs. The lubricating
and 00011110‘ liguid may flow from the rear
compar tment b’ over into the compartment b
around and upon the drawing-die C. Most
of it will pass off through the bottom of the
compartment b°,although some may pass from
the front wall of such compartment I may
addltlonally use a pipe P for discharging the
liquid 1into a hole in each die. Thus all the
dirt and other extraneous matter may be

washed off and prevented from 1nterfelmﬂ'

- with the operation of the die.

Kach drawing-die bhox is supported upon a
plate b%, which, as here shown, is at the rear
end pwotally connected by a bolt b to an arm
a,extending laterally from the main portion of

theframe A. Henceit may move transversely.

"T'he upper part of the plate 6°is provided with

a longitudinal dovetailed groove, in which
the drawing-die box is engaged, so as to be
free to shde lengthwise. At the forward end
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the groove of each plate 0° is closed. Obvi-

ously the die-box may move rearwardly out

of the normal position by sliding along the

plate b°>. Theadvantage of prowdlno for this
rearward movement of the die in its compart-
ment and the rearward movement of the die-
box is that when the block has been stopped
and is given a slight movement in the reverse
direction the loops surrounding the drawing-
rollers will be made larger, thereby prevent-

modates a drawing-die C, which may be of | ing friction between the wire and drawing-
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rollers. It also takes of
parts that are engaged by the die-holder dur-
ing the drawing operation. |

Under each die-box is a receptacle D, per-
forated at the bottom. It rests upon the
frame A or an appurtenance thereof. When
a die is dropped, it falls into the receptacle.
In this way dies may acecumulate until such
time as they are needed, when the receptacle
will be lifted out, the liquid within 1t will run
off, and the dies may be picked out.

Intermediate of the die-boxes are drawing-
rollers C' C* C?® C* C° C®. They are afiixed to

the outer ends of shaft ¢, that are journaled

in bearings o', attached to the frame A, and
provided with bevel gear-wheels ¢'. The
bevel gear-wheels ¢’ engage with bevel gear-
wheels ¢?, affixed to a shaft C7?, which is jour-
naled in bearings ¢?, affixed to the frame A.
Any suitable means may be employed forim-
parting rotary motion to the shaft C'—as, for
example, gearing engaging with the gear-
wheel ¢%, affixed to said shaft.

It will be observed that the bevel gear-
wheels ¢’ ¢® for the different rollers C' C? C° C*
C5 Cbare differently proportioned. Thisisfor
the purpose of producing such drawing action
as will be commensurate for the elongation of
the wire produced by the drawing operation.

The rollers are of hollow construction to
provide for the circulation of the cooling and
lubricating liquid. Their construction may
best be understood by reference to Kigs. 4 and

5. Each has a body portion ¢! of cylindric

form, which is connected by spokes ¢® with a
hub ¢ As here shown, the shaft ¢, upon
which the body of each roller fits, is reduced

in diameter at the outer exfremity, so as to

receive the hubc¢®. The hub rests against the
shoulder formed where the shaft is reduced.
The outer extremity of the shaft is screw-

threaded and has anut ¢ fitted toit. Aspline

¢® engages the shaft and the hub of the roller,
so that the two will rotate together.

Adjacent to the outer side of the body of
each roller is a flange ¢”.
shaft ¢. It is clamped between the side of
the face portion ¢* and of the hub ¢° of the
body of the roller on one side and the nut ¢°
on the other side.
is coincident with the spaces between the
hubs ¢f of the roller-body. It also has open-
ings ¢!, which are outward of the face por-
tion ¢* of the roller-body.

The cooling and lubricating liquid used in
the drawing operation may circulate through
the body portion of each roller and also
through the flange portion and around the
wire which embraces the roller.

- A chamber ¢'?, constituting a flange, is ar-
ranged adjacent to the inner side of each
roller. It is hollow throughout and is fitted
into a rabbet formed in a plate ¢, bolts ¢!
The plate
cB is provided with a hub %, that fits upon
the shaft e. A lugorlugsc?®, extending from

‘guides c*.
otally connected to one end of a hand-lever
¢, which at the other end is combined with

This also fits the |

It hasanopening ¢, which

f the strain from the | ings of the shaft ¢, is fastened to such bear-
ing by a screw c!’ or other suitable means.

The outer wall of the chamber ¢!* has a cir-
cular opening, into which projects a flange
¢, with which the face portion of the body
of the roller is provided. There is, however,
an annular space left between this flange ¢
and the outer wall of the chamber ¢'*, so that
the cooling and lubricating liquid may pass
through.

space between the spokes ¢® of the body of

the rollers and thence through the opening
| ¢1° into the flange ¢ and finally out of the

latter through the openings ¢! over the roller-
body and the wire which embraces the same.
Over each roller is a hood ¢*, which may
advantageously be made of sheet metal and
having an extended portiona®. Thehoodis

‘designed to prevent any excessive throw of

the cooling and lubricating liquid from the

‘rolls and also to deflect the fluid thrown ofit

by the centrifugal force through the extend-
ed portion into the die-box. Hence it will
normally be in close relation to its roller. It
is fitted to slide vertically along guides ¢*,
which are attached tothe chamberc®. When
in its normal position, it will rest upon blocks
¢, but when raised it may be supported by
a bolt ¢*, bearing upon the top of one of the

As here shown, the bolt ¢c*is piv-

a spring ¢¥, acting in such direction as to
pring 3 £

‘throw the bolt over the top of the adjacent

guide wheneverthe shield islifted sufficiently
high. To lower it,the lever may be manipu-
lated against the resistance of the spring. A
handle ¢*®, arranged upon one side of the
shield, facilitates moving it upward. Obvi-
ously the hand-levers ¢* may all be operated
together by a simple connecting contrivance.

The pipes ¢!? for the various rollers lead
from the pipes ¢%, that run lengthwise of the
series of rollers and drawing-dies. As may
be seen by reference to Fig. 2, the pipes ¢

extend downwardly from the lower portions

of the pipes ¢* and are provided with con-
trolling-cocks ¢*®, by which the flow of the

cooling and lubricating liquid may be regu-
lated.
one side of the machine, but have omitted it

In Fig. 1 I haveshown a pipe ¢*'along

from the other side in order that I might bet-
ter illustrate other parts. The two pipes ¢*’
at their forward ends communicate with a

pipe ¢®®. One of the pipes ¢*" at the other

end communicates with a circulating-pump
¢®, . If desired, there may be a circulating-
pump ¢ for each of the pipes ¢ '
Below the two series of rollers and draw-
ing-dies is a large tank E, into which the

eooling and lubricating liquid flows and from
‘which it is raised again by the circulating-

the chamber ¢ to one side of one of the bear- | pump ¢®.

A pipec® supplies the liquid to the
chamber ¢®?, and from the chamber it flows
through the annular space just mentioned
“over the outer surface of the roller-body. It
“also flows from the chamber c¢!* through the
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At the forward end of the two series of roll-
ers and drawing-dies are reels I for taking
up the wire from the block after the comple-
tion of the drawing operation. HEach reel is
adapted to be fitted upon and engaged to ro-
tate with an upright shaft G. Bydescribing
the construction of the reel I will describe
the means for supporting and rotating it.

Each shaft G has its upper portion reduced
in size, soas toform ashoulder ¢, upon which
rests a reel holder or block V. This block is
adapted to interlock with a reel, and it sur-
rounds the upper portion of the shaft G, be-
ing engaged therewith to rotate simultane-
ously. The bearings g’ support the shafts G.
Below these bearings the shafts G have gear-
wheels g*loosely mounted upon them, and to
these gear-wheels are affixed the upper por-
tions ¢° of clutehes G'. This part ¢ of the
clutch rests upon the hub of the part g*of the
cluteh, the latter being fastened rigidly to
the shafb. Below the part ¢g* of the clutch is
a cone ¢°, which rotates with the shaft G, but
is capable of being moved up and down there-
on by means of a Tever ¢°>. When moved up-
wardly, it swings suievnse an arm ¢', that is
emued by the pa,rt ¢® of the cluteh. BV shift-

ing this arm sidewise if; produces an enn'aﬂ'e-

ment between the two parts ¢° and g* of the |

clutch. This constitutes a device for operat-
ing the block, whereby the block may be
started with a grad nated movement. As this
clutch of itself forms nopart of my invention
1t will not be necessary to describe it further
than to add that the sidewise movement of
the arm ¢g” draws together or permits the sepa-
ration of the ends of a divided ring, which is

|

: I

attached to the upper part ¢ of the cluteh for |

the purpose of engaging or disengaging the
said ring and the part ¢* of the elutch.

The lever ¢g* is fulerumed to a bracket g'
and, as here shown, is provided with a foot-

piece ¢° so that it may be operated by the !

foot of the attendant, a pivoted catch ¢° be-
ing preferably used for the purpose of en-
gaging the foot-piece when it is desired to oc-
cupy one position for any length of time—as,

for instance, during the drawing opemtion'—-
while filling any reel F. This constitutes a

means for throwing into and out of action the

device which may be employed for starting
the block with a graduated movement and
for doing this w1thout stopping the driving-
shaft.

I have shown the lever g° as provided w1th
an arm extending upwardly and provided
with a handle ¢g*%. After the filling of any
reel the operator disengages the catch g° from
thelever ¢° by means of his foot and then with
his hand presses the lever forward, so as to
lower the cone g°. Thus the dlsengaﬂ‘emenb
of the shaft G with the gear-wheel ¢g* will be
effected. If, as here shown the upper part
of the lever ¢° shall be prowded with a brake

g% the latter will be moved into enﬁaﬂ‘ement

with the block Y when the lever ¢®is preqsed

L | S

|

l

in, as just descubed by the hand of the op-

er&tor

The gear-wheel ¢~ eng&ges with a gear-
wheel g“, affixed to a shaft G*, supported in
bearings ¢g'*. The gear-wheel g'! engages
with the gear-wheel ¢%, that is affixed to a
shaft H, that is journaled in a bearing A.
Affixed to the upper end of this shaft H is a

beveled gear-wheel 2/,that meshes with a bev-

eled gear-wheel 7? affixed to the shaft C.
Thus 1t will be seen that the motion is trans-

mitted from the Shaft C7 for the rotation of

the reels F.

The reels I each have a head, to the outer
portion of which are pivoted by pins ' anum-
ber of arms 7~
four of these arms f?. Their lower extremi-
tiesare turned outwardly to form supports f°.

Between their ends these arms f* are pivot-.

ally connected by pins f* with the outer ends
of links f° whose inner ends are pivotally
connected by pins /® with a socket f7, that is
connected with the head f of the reel F by
means of a tube 78 forming a central stem.

Below the head f the tube 18 is provided
with a collar or circular projection 7°, and’ at
the upper end the tube is adapted to slide
longitudinally through the head f. Above
the head a suspending-eye f!°is connected
with the tube f°, so as to swivel upon the
same. At the lower end this swivel-eye has
Ings 4, which when the swivel-eye occupies
its norma,l position are under hook-shaped
lugs f*?, with which the head f is provided.

‘When the lugs £ of the swivel-eye are thus

engaged with the Jugs 712 of the head f, the
tube F&will be 1noapable of sliding longitudi-
nally through the head f. A lockmn'-pleee
f18 pwotally connected by a pin /! to one of
the lugs 71 of the head f, serves to prevent
the dlsenﬂ*aﬂ'ement of the lugs 1! from the

i lugs f1=.

By a rotary movement of the swivel-eyein
one direction a rotary movement in the other

direction is precluded by reason of havingan

abutment in the lugs 7* for the ends of “the
lugs f11, This abutment may be formed by
Slmply mclmmn‘ the outer ends of the lugs
1 and correspondmn*ly shaping the opposwe
surfaces of the lugs f**. If thislocking-piece
% be swung to one su:le it will become pos-
sible to swivel the eye f 1 50 as to disengage
its lugs 1 from the lugs f1 of the head]‘
Then the tube 7® may be slid upwardly
through the head /. Theraising of the socket
ik incident to this sliding motion of the tube
/% will draw the links f° inward, and thus
the lower ends of the arms f* will be moved
toward each other. The reel will thus be
collapsed, so that the wire may be disengaged
from if.
narily drop ofi

. as soon as the reel is collapsed.

During the winding operation a reel I is en-
gaged with a block F', soastorotate with the

latter, and hence with the shaft G, and wind
the dl&‘wn wire upon itself. .

As here shown, there are
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In the circumference of the block F' are a | with a peripherically-grooved roller r, adapt-

number of vertical grooves corresponding to

the number of arms f2 in the reel, and when |

the reel is in place its arms éngage with these
grooves. The socket /7 rests upon the top of
a hub with which the block is provided and
fits upon the upper extremity of the shaft G.

Preferably a guard-band f° extendsaround
the lower part “of each block EF’, and conse-
quently around the lower part of each reel
F, to prevent the wire from flyving outward
away from the reel at the end of winding.
After the proper quantity of wire shall have
been wound upon the reel it is lifted off by
means of its swivel-eye f“’ to make place for
another reel.

If a filled reel is to be taken to another

still finer, a convenient way of removing it
would be to place it upon a carriage I, as
shown in FKig. 8. This ecarriage has a plat-
form ¢, supported by two pairs of wheels 2,
the forward pair of which may be swiveled to
the platform, if desired. Above the plat-
form 7 a post 7° extends upward. A table ¢’
is supported by the post 2° in such a manner
as to be free to swivel or rotate about the
same. In its upper surface are recesses* for
the reception of the supports /2, formed at
the lower extremities of the reel-arms /% Ob-
viously this table ¢° may rotate for unwind-
ing a coll of wire upon a reel F, which is sup-
ported upon the post 2°.

It would be advantageous to use two reels
in connection with each of the series of rollers
and drawing-dies and to alternate these two
reels in the position for taking wire. 'To fa-
cilitate the alternation of the reels, I combine
them with a bar J. As here shown, this bar
J is supported by a turn-table J’, (shown best
in Fig. 9,) comprising a eenter bolt 7, through
the lower end of which the bar J passes. The
upper end of the center bolt 5 has a head 7,
that rests above a plate 5°. A corresponding
plate j® surrounds the lower part of the cen-
ter bolt 5 below a shoulder ;% with which the
said bolt is provided. Beneath the plate 7°
is a washer 9°. Beneath this washer a key 7"

-passes through that slot in the center bolt

through which the bar J passes, the key be-
ing longitudinally inclined and serving to ef-
fect the clamping of said bar J in the center
bolt. Between the plates 7° and j° are plates
47 and 7% which are affixed to bars K, forming
part of an elevator. Between the plates 7° 97
and also between the plates 7® 7° are antifric-
tion-rollers 7°. ' Obviously the plates 7* 52, to-
gether with the center bolt 7, may rotate rela-
tively to the plates 3 s°. DBy this means the
bar J may be oscillated about the center bolt

end hooks 7. These hooks may be swiveled
in stirrups 9!, which are pivotally connected
by pins 7' with the ends of the bar J. As
shown in Fig. 10, each hook 37 may have a

"Kach bar J has atits

ed to travel along the upper edge of the bar J
The elevator- bars K are attached to the
plunger % of a hydraulic engine K', that is
controlled by any suitable valve and, as here
shown, through the agency of a wheel k* and

an ad;;ustable rope ?53 which is applied to
the said wheel %° and extended around the

cuide-pulleys k* k° to positions where it will
be convenient of access.

A table 1. is arranged in convenient rela-
tion to each of the blocks F'. Ashereshown,
it is supported by a post [/, extending from
the floor. In its upper smfaee are recesses
' for the supports f° of a reel. This table
may be precisely like the table 1* heretofore
described in connection with the carriage l.
A swiveling connection is formed between
each table I and each post [ by means of a
center screw {* or in any other convenient
way. KEach table has a number of radial
notches 2 extending inward from its circum-
ference. Reference to Fig. 1 will show that
the approved arrangement is one wherein the

center of a block I, the center of a turn-

table J', and the center of a table L will be
intersected by one straight line. When the
parts are thus arranged, the adjustment of a
bar J into such position that one of its hooks

710 will engage with a reel F which is taking

wire will cause the other hook 7' of said barJ
to occupy a position over the table L. Ilence
two reels may be engaged with one bar J at
the same time.

Whenever a reel has been filled with wire,
the bar J will be swung around and lowered,
so that one of its hooks f® may be engaged

with the swivel-eye 7! of that reel. At the

| same time the other hook 7' of said barJ will

be engaged with a reel resting upon the cor-
responding table L. Then theelevator will be
raised, and afterward by hand the barJ will
be turned, so as to transpose the two reels,
the filled reel being thus deposited upon the

table L and the empty reel being deposited

upon the block F’, ready to take wire from the
adJacent series of rollers and drawing-dies.
The wire upon the reel deposited on the table
L may now be prepared for removal by in-
serting wires or cords through the notches /°
of the table L. up into the inside of the coil
of wire in order that it may be bound to pre-
serve it in coil form. Afterward the reel may
be collapsed by swinging aside the catch 1
and engaging one of the hooks of the bar J

| and elevating the reel by means of the ele-

vator. Theelevator may be counterbalanced.
I have shown a counterbalance-cable k% which
is intended to lead to a weight convement]y
located.

By reason of the cluteh G/, whlch as will
have already been undelstood is a f1 iction-
cluteh, I can start and stop the reel holder or
block F' at pleasure and do so gradually,
while the rollers C’' to C° are left running.

swiveling eonnection with a hanger provided 1 When it is started, it will tighten the coil of
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wire upon the roller C® and cause that to draw | iIng and stopping mechanism without stop-

the wire forward. 'This will have the effect
of tightening the wire upon the roller C°, and
so one roller after the other will be caused $0
act upon the wire to draw it forward. When-
ever the reel holder or block is stopped, the
loops of wire surrounding the rollers will be-
come slack and the wire will no longer be
moved forward by the rollers.

I desire to cover a means at any suitable
part of the machine for starting the block with
a graduated movement and without stopping
the driving-shaft, as 1n this way it will be
possible to operate at a higher speed than
otherwise could be done.

The combination of parts for changing reels,

including the hydraulic elevator, facilitates
the drawing of wire rapidly, and therefore
conduces to the main object of my invention.

What Iclaim as my invention, and desire to
secure by Letters Patent, is—

1. In a wire-drawing ma,ehlne the combi-
nation of a die, ro‘catable dmwmﬂ"-bloek a
drawing-roll,meansforrotating the said draw-
ing-roll, a starting and stopping mechanism
for starting the drawing-block with a gradu-
ated movement, and means for throwing said
starting and stopping mechanism into and
out of action without stopping the drawing-
roll, substantla,lly as described.

2. In a wire-drawing m&chme, the combi-
nation of a die, a dra,wmtg'-block a driving-
shaft, a continuously-rotating drawing-roll
operated from said driving-shaft, a starting

and stopping mechanism between the driving-

shaftand drawing-block for startmg the block
with a ﬂ'mdua,ted movement, and means for
throwmo' into and out of action sald starting
and stopping mechanism, without stopping
the driving-shaft, substantially as described.

3. In a wire-drawing machine, the combi-
nation of a die, a rotatable drawing-block, a
drawing-roll, means for rotating the drawing-
roll, a friction-cluteh for starting the block
with a graduated movement and means for
throwmﬂ' said clutch into and out of action
without stoppmn‘ the dra,wmo'-roll substan-
tially as described. -

4. In a wire-drawing machme, the combl—
nation of a series of dl_es continuously-rotat-

ing drawing-rolls, intermediate said.dies, a
- drawing-block,
‘said drawing-rollsand drawing-block, a start-

a driving-shaft for operating

ing and stopping mechanism between said
block and driving-shaft for starting the draw-
ing-block with a graduated movement and
means for throwing said starting and stop-
ping mechanism into and out of action with-
out stopping the driving-shaft, substantially
as described.

5. In a wue-drawmﬂ* machine, the combi-
nation of a series of dleb, a rotatable drawing-
block, drawing-rolls, means for positively ro-

'tatmw said drawqu olls, a starting and stop-

ping meehamsm for starting the drawing-
block with a graduated movement and means
for throwing 111130 and out of action said start-

ping the drawing-rolls, substantially as de-
scribed.
6. In a wne-dlawmw maehme, the combi-

nation of a series of dles, a rotatable drawing-

block, drawing-rolls, means for positively and
uniformly rotating said rolls, a starting and
stopping mechanism for starting the drawing-
block with a graduated movement, and means
for throwing into and out of action said start-
ing and stopping mechanism without stop-
ping the drawin 'D"-I'OHS substantially as de-
scribed.

7. In a wire-drawing ma,chme the combi-

nation of a series of dles a rotatable drawing-
block, drawing-rolls, means for positively,
umformly &nd contmuously rotating said

rolls, a starting and stopping mechamsm for

startmﬂ' the dra,w_mrr-block with a graduated
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movement, and means for throwing into and

out of action said starting and stopping mech-
anism without stoPpmfr the rolls, substan-
tially as described.

- 8. In a wire-drawing machine, the GOIIlbl-
nation of a die, a dmwmﬂ'-bloek means. for
operating said bloek a sta,rtmn' a,nd stopping
mechanism comprlsed in
means for starting the block with a graduated

movement, means for throwing said starting

and stopping mechanism into and out of ac-

‘tion, and a brake for said block adapted to

be operated when the sald starting and stop-
ping mechanism 1s thrown out of action, sub-

stantially as described.

9. The method of stringing a wire-drawing
machine which has in COIIlblIl&tlDIl 9 series of

die-holders, continuously-rotating drawing-
rolls mtermedmte the die-holders and a draw-
ing - block in advance of the forward die-

holder, said method consisting in stringing a

wire with spaced dies that fit in said holders,
coiling the wire about each roll in a loop
_lonﬂ*er than is sufficient to tightly embrace

the roll and placing the intermediate dies in

the holders, so that not until the block is
started and the drawing operation begins

through the for ward die mll the loops be suc-
eesswely tightened to enable the rolls to op-

erate upon them to draw the wire through the

successive dies, a gradual action of the rolls

upon the wire bemn‘ thus effected and wear-

cz:«:-l,ld operating
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ing and heating of the wire being thus pre-

'Vented

10. The method of stri momg a wire- dra,wmﬂ'
machine havingin combination a series of dle-
holders, dies ﬁttmﬂ‘ in -sald holders and ca-
pable of movement forward and backward
in the line of movement of a wire, continu-
ously-rotating drawing-rolls intermediate the
die-holders and a block in advance ot the for-
ward die-holder, said method consisting in

stringing a wire Wlth the dies and coﬂmﬂ' the

wire. about each roll in a loop longer than is
sufficient to tightly embrace the roll, so that
as the block is started the drawing operation

| will begin through the forward die, and the

loops will be sueeesswely tightened to enable
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the rolls to operate upon the wire to draw it |.

through the successive die, a gradual action
of the rolls upon the wire belnﬂ' effected, and
wearing and heating of the wire being ‘thus
prevented

11. Themethod of stringinga wire-drawing
machine which has in combination a series of
die-holders, continuously-rotating drawing-
rolls intermediate the die-holders, a drawing-
block in advance of the forward die-holder,
and means for starting the block with a grad-
nated movement, said method consisting in
coiling a wire, carrying dies that fit in said
holders, about each roll in a loop longer than
is sufficient to tightly embrace the roll, so
that as the block is started and the drawmn'

- operation begins, through the forward dle,
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the loops will be successively tightened to en-
able the rolls to operate upon the wire to draw
it through the successive dies, a gradual ac-
tion of the rollers upon the wire being thus
effected and wearing and heating of the wire
being thus prevented, substantially as de-
SCr 1bed

12. In a wire-drawing machine, the combi-

nation of a seriesof dleb supported so as to’

be capable of movement forward and back-
ward in the line of movement of the wire, con-
tinuously-rotating drawing-rolls intermedi-
ate the dies, a block in advance of the for-
ward die, means for starting the block with
a graduated movement,and the wire,on which

the dies are strung, coiied about each roll,

said dies being adapted to have a rearward
movement therein in the direction of the
length of the wire when the drawing-block is
stopped from operating, so that the coil of
wire about each drawing-roll will be loosened
about the roll, substantially as described. .

13. In a wire-drawing machine, the combi-
nation with sliding die-holders, dies in such
holders, aroller intermediate the die-holders,
and a block in advance of the forward die-
holder, whereby upon the stoppage of the

‘block and the reverse movement thereof the

adjacent die may move to enlarge the loop
around the roller, substantially as specified.
14. The combination with a device for mov-
ing wire through a die, of a longitudinally-
shdmﬂ' d1e-—-holde1 with which the said die is
lﬂosely engaged in the direction of the length
of the wire, so that when the drawing of t}he
wire is stopped the die may move backward
in the die-holder, substantially as specified.
15. The combination with a deviee for mov-
ing wire through a die, of a die-holder, hav-

- ing an opening below the die and a die sup-

60

ported above said opening so that after the
wire has been drawn through the die, the die

may drop through the opening, substantially

as specified.

16. Adrawing-rollerfora wjire-drawing ma-
chine having a hollow flange formed “with
openings, Sald roller being pmwded with pas-
sages In communication with said hollow
flange through which liquid circulates, sub-
smntmlly as described.

17. Adrawing-roller fora wire-drawing ma-
chine having a flange provided with passages
for the cir eulatmn Of liquid, substantially as

specified.

18. In a wire- dmwmﬂ“ ma(,hme, the combl-
nation of adrawin rr-roll_e1 having its body pro-
vided with passages for liquid, a stationary
head having passages for liquid communieat-
ing with the body of the roller, and means for
supplying.liquid to the stationary head, sub-
stantially as &.peelﬁed

19. In a wire-drawing machine, the COI‘IlbI- |

nationof adrawing-r oller having its body pro-
vided with passages, a stationa,ry head ar-
ranged in such relation with the body of the
roller that a liquid-passage will be left be-
tween them, and means for supplying liquid

to the strationmy head, substantially as speci-
fied.

nationof adrawing-r ollel having its body pro-

vided with hquld passages, a Tollow flange

for receiving liquid having passages which
lead to the inside and 011t81de_ of the body of

the roller, and a stationary head provided

with passages leading to the inside and to the
outside of the body of the roller, substan-
tially as specified.

21. In a wire-drawing machine, the combi-
nation with a dla,wmg roller around which
liquid is circulated, of a sliding shield for lim-
iting the throw of liquid from the roller, and
means in connection with said shield for hold-
ing it in an elevated position above the roller,
substantially as described.

22, In a wire-drawing machine the combi-
nation with a drawing-roller around which
liquid is circulated, of a shield for limiting
the throw of liquid from the roller, and means
whereby the said shield may be supported in
different relations to the roller, substantially
as specified. -

23. In a wire-drawing machine, the combi-
nation with a drawing-roller upon the outside

of which liquid is circulated and a die-holder

adjacent to said roller, of a shield against
which liquid will be thrown from the outside
of the roller, and an extension on said shield

by which the liguid will be deflected into the

die-holder, substantially as described.

24. In a w1re-—dra,wmn* machine, the combi-

nation with a block, of a reel the arms of
which are adapted fo be fitted to the same and
to be removed therefrom without collapsing,

and means in connection with said arms for

collapsing them, substantially as described.
25. In a reel, the combination of a head, of

a central stem adapted to slide in said head,

arms pivoted at one end to the head, and

links pivoted at one end to the armsinterme-

diate their length and at their other end to
the central stem, substantially as described.

26. In a reel, the combination of a head,
arms pivotally connected to the head, links
pivotally connected to the arms, a stem piv-
otally connected to the links, having a slid-

| ing bearing in the centerof the head, a swivel-

20. In a wire-drawing machine, the combi--
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eye connected to the stem, and means for en-

- gaging the swivel-eye so as to prevent the

IO
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movement of the stem relatively to the head,
substantially as specified.

27. In a reel, the combination of a head,
arms pivotally connected to the head, links
pivotally connected to the arms, a tubular
stem pivotally connected to the links, adapt-
ed to be fitted upon a support, and having a
sliding bearing in the center of the head, and
means for locking the said stem and head to-
gether, substa,ntlally as specified.

98, In a reel, the combination of a head

arms pivotally connected with the head, links

pivotally connected to the arms, a stém pPiv-
otally connected to the links, and having a
sliding connection with the head, a swivel—
eye connected with the stem, lugs upon the
swivel-eye and upon the head and a cateh for
holding the lugs of the swivel-eye and of the
head 1n engagement, substantially as speci-
fied. |
29. The combination Of a drawing-block
carrying a reel which is rotated theremth an
elevator carrying a turn-table, arms'extend-
ing from said turn-table, one of said arms
adapted to be connected with the reel rotated
by the block, while the other of said arms is
adapted to be connected with the second reel,
substantially as desecribed.

30. In a wire-drawing machine, the combi- |

nation of an elevator, a support for two reels
pivotally connected with a part of the eleva-

without stopping the driving-

tor and reels supported so as to beableftoro-

tate relatlvely to said suppmt qubstantmlly
as specified.

35

31. In a wire-drawing machme the combi-

nation of an elevator, a support for two reels

pivotally connected with a part of the eleva-

tor, and reels supported so as to be able to
swing relatively tosaid support, substantially
as specified.

32. In a wire-drawing machine the combi-
nation of an elevator, a support for two reels
pivotally connected with a part of the eleva-
tor, and reels supported so as to be able to
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tmvel along said support toward and fromits

pivotal connection.

33. In a wire-drawing machine, the combi-
nation of a die, a- drawing-block, a driving-
shaft, means for rotating said shaft at a high
speed, a device for starting the block with a
oradual movement to obtain the full speed of
the driving-shaft and meansincluding a han-
dle independent of the driving -shaft, for
throwing said device into and out of action

tially as described.

In testimony whereof I have swned my
name to this specification in the presence of
two subscribing witnesses. -

CHARLES A. COWLES.

Witnesses:
ANTHONY GREF,
- K. ROBERTS.
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