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To all whom it may concern:

Be it known that I, Jou~N RADY, a citizen
of the United States, residing at (reorgetown,
in the county of Fairfield and State of Con-
necticut, have invented certain new and use-
Lul Improvements in Machines for Drawing
Wire; and I do hereby declare the following

‘to bea full, clear, and exact description of the
invention, such as will enable others skilled.

in the art to which it appertains to make and
use the same. I |
My invention relates to certain new and
useful improvements in machines for draw-
ing wire, and has for its object to provide a
machine of this description which will draw
wire down to a required small size without

‘breaking said wire, thus greatly increasing

the output of the machine and also renderin o
the product of much finer quality.
~ Referring to the accompanying drawings,

- which form a part of this specification, Fig-
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co

ure 1 is a plan view of myimproved machine:
Kig. 2, a front elevation; Fig. 3, a section on
the line x z of Fig. 1; Fig. 4, a section on the
line y y of Fig. 1. Figs. 5,6, 7, and § are de-
tall perspective views of the parts carried by
one of the counter-shafts from which motion

1s imparted to the wire-drawing drums; Fig.

J, a rear view of a modified form of my ma-
chine; Fig. 10, a plan view of such modified

construction, and Fig. 11 a front elevation

of another modification of my invention.

Similar numbers of reference denote like

parts in the several figures of the drawings.
1istheframe, supported by the usual legs 2.
918 the power-shaft, journaled within the

frame at the rear of the machine, and 4-is a-

power-pulley mounted on the
shaft. | - . | |

o 1s a counter-shaft journaled in the frame
at right angles to the power-shaft 3, and 6 is
a bevel-gearrigid on said counter-shaft, which
meshes with a bevel-gear7, rigid on the power-

end of said

shatt, whereby motion is imparted to the

counter-shaft 5 from said power-shaft.

S 18 a shaft journaled in the frame parallel
with the counter-shaft 5, and rigidly mounted
on the forward end of
or drum 9.

10 1s a pinion tight on the counter-shaft 5,

which meshes with a large gear 11 on the

sald shaf_t 518 a reel

wire after the

‘gage.

shaft 17, -
shatt 8, whereby motion is transmitted from |

the counter-shaft 5 to the shaft S and the
drum 9 carried thereon. HExtending from
the frame is a bracket 12, to which is secured
an ordinary die-block 18, through which the
wire is drawn when it undergoes the first re-
ducing operation. Of course the die-block
13 is placed in proper relative position with
respect to the periphery of the drum 9, so
that the wire will travel in a directline from
sald die-block to the periphery of said drum,
80 that the wear on the die will be evenly
distributed, as will be understood by refer-
ence to Ifigs. 1 and 2. |
Thus far I have described only
strumentalities which ef
operation, and said instrumentalities are of
ordinary construction, for the difficulty in re-
ducing a thick wire rod- down to a very thin

the in-

strand of wire is not in the first drawing op-

eration, but in the succeeding ones. -

- As the several sets of mechanisms for fur-
ther reducing the wire after the first drawing
operation has been performed are precisely
alike,with the exception of the size of the gears
employed therein, I shall describe but one of
such mechanisms, the description of one set

‘being deemed sufficient for them all.

~In the drawings I have illustrated but two
of such sets of mechanisms for reducing the
first drawing operation has
been performed; but it will be understood
that a greater number may be employed when
1t 18 desired to reduce the wire to a much finer

It must also be understood ',that the multi-

Pplication of parts;so that a plurality of wires

may be drawn simultaneously, may be made
without departing from the spirit of this in-
vention.

14 18 a counter-shaft similar to the counter-

shaft 5 and likewise journaled in the frame.
15 18 a bevel-gear tight on the counter-shaft
14, which meshes with a bevel-gear 16, tight

on the power-shaft '3, whereby motion is im--

parted to said counter-shaft from the power-
shaft. | S |
- 1718 a shaft journaled in the frame and
parallel with the counter-shaft 14.

18 1s & reel or drum similar to the drum 9,

‘ect the first drawing
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19 20 are two pinionsl’bbse on the counter-
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shaft 14, the pinion 19 being somewhat larger
than the pinion 20, and either one of Lhese
pinions is capable of turning independent ot
the other.

21 22 are two large gears rigid on the shaft
17, the gear 21 being somewhat smaller 1n
diameter than the gear 23. ‘I'he pinion 1Y
meshes with the gear 21, while the pinion C?O
meshes with the gear ‘72

23 is a cluteh- hub formed on one side of
the pinion 19, and 24 is a cluteh splined on
the counter-shaft 14 in suech manner as to be
capable of a free sliding movement thereon,
and said clutch is adapted to engage the hub
of the pinion 19, so as to cause sald pinion
and cluteh to revolve together.

25 is a ratchet formed on the pinion 20, and

26 is a spring-actuated pawl carried by a col-
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lar 27, rigid on the counter-shaft 14. The
pawl 26 is adapted to engage the teeth of the
ratchet 25 on the pinion 20, so as to cause the
collar 27, on which said pawl is carried, and
the pinion 20 to revolve together.

When the cluteh 24 is in engagement with
the pinion 19, the gear 21 (with which said
pinion 19 meshes) and gear 22, rigid on the
shaft 17,will cause the motion of said pinion
19 to be tl‘ansmltbed to the pinion 20, and sa1d
pinion 20 will be caused torevolve faster than
said pinion 19, because the motion of said pin-
ion 19 will have been slightly multiplied by
the gears 21 22 by reason of their difference
in diameters. The pinion 20 will now be re-
volved faster than the shaft on which 1t 1s

carried, and the pawl 26 will slip i1dly over

the teeth of the ratchet 25, all of which will
be readily understood by reference to Iigs.
1, 3, and 4.

When the clutch 24 1s disengaged from the

4o pinion 19, the pawl 206 will engage the teeth

45
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of the ratchet 25 and cause the pinion 20 to
be revolved with the shaft on which 1t 1s'car-
ried in such manner as 1f said pinion were
rigidly mounted thereon. Thiswill cause the
shaft 17 to be revolved at a slower speed than
when the clutch 24 isin engagement with the
pinion 19, and said pinion wﬂl of course be
loose and free to turn idly around the %hdft
on which 1t 1s carried.

The object in equipping the shafts 14 17
with the different-sized pinions and gears,
together with the clutch mechanism above
described, 18 to cause the shaft 17, on which
the reel or drum 18is mounted, to be driven
at two different speeds, the reason for which
will be presently explained.

Referring particularly to Figs. 1, 2, and 4,
28 18 a lever pivoted at 29 to a bracket or up-
right 80, extending from the frame, and 31 is
a grooved pulley mounted on the upper ex-
tremity of said lever. The lower end of the
lever 28 is provided with an overpoise 32.

33 1s a clutch-lever pivoted between ears
34, rigid with the {rame, and 35 is a link the
upper end of which is pivotally connected to
the lever 28, while the lower end of said link

584,792 t

is pivotally connected to the end of said cluteh-
lever 33, as clearly shown 1n KFig. 4.

36 is an ordinary die-block, sumlar to the
die 13, but of a smaller size, and secured In
proper relative position on a bracket 57, ex-
tending from the frame.

38 is a erooved pulley mounted on an up-
right 89, rigid with the frame, the function of
said pulley being to properly guide the wire
to the die-block 36.

The wire 40 is first forced through the die
13 and then wound several times around the
drum 9. Ifrom the drum 9 the wire is passed
up and over the pulley 31, and thence under
the pulley 38 to the die-block 36, through
which it is drawn by the drum 18, around
which said wire iswound several times before
it is passed on to the next drawing mechan-
ism. The overpoise 32 on the lower end of
the lever 28 is of sufficient weight to counter-
balance the weight of the parts on said lever
and in addition thereto exert a slight but con-
stant pull on the wire. 'The proportions of
the pinion 19 and gear 21 withrespect to each
other are calculated to be such as will cause
the drum 18 to draw the wire through the die
36 a trifle faster than said wire is reeled off
of the drum 9 when the shaft 17 1s being
driven by said pinion 20 and gear 22 with re-
spect to cach other are such as will cause the
drum 18 to draw the wire through the die 36
a trifle slower than said wire is reeled off of
said drum 9 when theshaft 17 is being driven
by said pinion 20. The variablespeed of the
drawing-drum. 18 is made necessary owing fo
the fact that the metal of which the wire 1s
composed is not of a uniform density, and
will consequently vary in spots in degree of
hardness and ductility, and therefore if two
pieces of wire of a given length and thick-
ness be drawn down to a size-smaller it will
be found that the said two pieces of wire will
not measure the same in length after being
drawn down to such smaller size, and there-
fore, owing to the wvariable quality of the
wire, if the drawing-drum 18 were run atone
certain speed either a quantity of wire would
accumulate between the first drawing-drum
and the die 36 or said wire would be drawn
through said die faster than 1t would be
reeled from said drum 9, and in a short while
the strain thus created would cause the wire
to break.

The operation of the automatic clutch-
shifting mechanismisasfollows: duppose the
clutch 24 to be in engagement with the pinion
19, as shown in Figs. 1 and 4. The drum 18
will then be rotated at its greatest speed,
which will cause the length of wire which 1s
passed around the pulley&, 31 38 between the
drums 9 18 to be gradually shortened, thus
causing the lever 28 to be depressed, which
through its connection with the cluteh-lever
33 will cause the cluteh 24 to be thrown out
of engagement with the pinion 19. As soon

as the cluteh 24 is disengaged from the pin-
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ion 19 the pzmﬂ_ 26 will be permitted 't(j en-

gage the ratehet 25, which will cause the shaft

17 and drum 18 carried thereon to be driven
by the pinion 20, which, as previously ex-

plained, causes said drum to draw the wire.
-thmun‘h the die 36 slower than it is reeled
from Lhe drum 9.

The lever 28 will now be
permitted to gradually assume its former ele-
vated position, which of course will eff
engagement of the cluteh 24 with the pinion

- 19 and restore the faster speed to said drum

18. This changing from one speed to another

1S continued 13]1rouﬂhout the time the machine

-1

- tween any two of said drums is ef

- 20

25

~applied from any convenient nearby shafting

~ the

-39

driving the shaft 17.

18 drawing wire with more or less regularity,
and owing to this fact no great quautltv of
wire ¢an deeumulate between any two of the

drums, and also the breaking of the wire be-

plevented

41 1s a reel upon which the wire is Wound
as 1t comes from the machine.
1s secured upon & shaft 42, which is journaled
and supported in b@&llﬂﬂb 43, rigid with the
frame. 44 is a belt- pulley 011 the end of the
shaft 42, to which a belt (not shown) may be

to rotate the reel 41 to e: fect the wmdmﬂ' of
inished wire thereon.
In Figs. 9 and 10 1 have shown a modified

form Of the clutch ‘mechanism, and in this

construction but one set of ﬂeals are used for
Refeumn to Lhese fig-
ures, 45 1s a pinion tight on the coumer shaft

- 14, and 46 is a large gear tight on the shaft

35

17, with which E:ald pinion meshes. The
bevel- gear 15 is tight on the counter-shaft 14,
as descubed in my preferred construction,

- but the bevel-gear 16, with which said bevel-—

gear 15 meshes 1sin 13111%‘. instance loose on the
powel-shaft and. has a hub 47, with which
an ordinary friction-clutch 48 engages. The
friction-cluteh is of course splmed on the

power-shait and is capable of a sliding move-

- ment toward and away from the hub of the

45
50
55
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bevel-gear 16. 49 is a collar tight on the
powel-shaft which ser ves to 1&66]_1) the bevel-
gear 16 in proper position. The lever 28 in
this construction 1s secured to a rock-shaft
50, journaled in bearings 51, rigid with the

frame, and 52 is an overpoise secured to said

rock-shaft, the function of this overpoise of

course being the same as that ascribed to the
overpolse 32.

T'o the opposite end of the
rock-shaft 50 is secured a crank-arm 53.
cluteh-lever 33 is pivoted at 54 to the frame,
and 55 is a link, one end of which is pwotally

‘connected to the upper end of the clutch-le-

ver, while the other end 1s likewise connected
to the end of the crank-arm 53. The propor-
tions of the pinion 45 and gear 46 are such

that the drum 18 will draw the wire through
the die 36 a trifle faster than it is reeled flom-

the drum 9, and therefore the tension on the
wire will cause the lever 28 to be gradually
depressed, and when this occurs the friction-
clutch 48 W]ll be withdrawn from engagement
with the bevel -gear 10, which will cause said

‘ect the
form speeds.

ect u&llv

- The reel 41

ing operation, a drum- mounted on
'journaled- in the frame, suitable gearing be-

The

gear and”p.gtrts operated tl1eieby to slow'up !

until the tension of the wire will permit the
lever 28 to resume its elevated position, when
the friction-clutch will be again blOHﬂht in
contact with the bevel-gear 16.

In Fig. 11 I have shown another modifica-

tion of my invention wherein the variable-

‘speed gears are dispensed with and the vari-

ous wire-drawing drums are rotated at uni-

ed on the end of the lever 28, is in this in-
stance merely a tension device for the wire.
The lever 238 1n this construction has no con-
nection with any clutch-shifting mechanism
and acts only as a take-up to compensate Lor

the variable ductility of the wire being drawn..

I have found by experience that this constl uc-
tion is admirably adapted for use in drawing

wire of the finer gages, and for this class Of

work variable Speeds for the wire- dmwuw
drums is not absolutely necessary. |
I do not wish to be limited to the exact con-

struetion shown and deseribed, since the va-
rious salient features may be altered or modi-

fied without departing from the Spult of my

1mvention.

Having thus described my mventlon what
I claim asnew, and desne to seeme by . Lettels

-Patent, is—

1. The eombumtlon of the frame, the power-
shaft journaled therein, the die- block throu agh
which the wire passes duri ing the first draw-
a shaft

tween said drum -shaft and power-shaft
whel eby sald drum-shaft 1s driven at a uni-

ZELlld C&lrylnw a dmwmmdm‘n the gears C5’1

22, tight on the shaft 17 the pinions 19, 20
loose on a counter- sha,ft driven from Lhe

‘power-shaft by suitable gearing, the die-block

36 through which the wire passes during the
second d1 awing operation, and mstrumemmh-
ties &utomatlcally controlled by the wire for
causing the shaft 17 to be first driven by one

of the pinions 19, 20, and then by the other,

whereby two dlffel ent speeds are imparted to
the drawing-drum, substantially as set forth.

The grooved pulley 31, mount-
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The combination of the fr ame, the die-

bloe]{ 56 secured in proper relative position
thereon, the shaft 17 journaled in said frame

and carrying a drawing-drum, the gears 21,
22, tight on said shaft 17 and meshmﬂ' with
pinions 19, 20, loose on the counter- sha,ft 14,
the pawl 26 carried on theshaft14and adapted

120

to engage the ratchet 25 formed with the pin-

ion 20, whereby said pinion is rendered in ef-

fect Lloht on said shaft 14, a clutch adapted '
to engage the pinion 19, whereby sald pinion

IS¢ :;msed to revolve W;Lth sald shaft 14, and

means automatically controlled by the wire.
for causing the engagement and disengage- -
‘ment of Sald clu.tch SlletELlltldl]}T as and f01

the purpose set for th.

3. In a wire-drawing machine, a die- block
a winding-reel to which the wire passes from
the die-block, a plurality of driving-gears al-

125
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ternatively connected to said winding-reel,
and ashifting piece over which the wire passes
from the die-block and connected to said
gears, to shift the one or the other into driv-

1ng connection with the reel, all combined

substantially as described.

4. In a wire-drawing machine, a die-block,
a winding-reel and a plurality of driving-
gears by either one of which said reel is pro-
pelled, and means operated on by the wire
after passing the die-block, by which theen-
gagement of one or the other driving-gear
with the reel is determined, all combined
substantially as deseribed. |

5. In a wire-drawing machine, a series of
die-blocks through which the wire passes sue-
cessively, a series of drawing-reels, one sue-
ceeding each die-block, a shifting piece over
which the wire passes between the die and
reel, and alternative trains of positively-ac-
tuated driving-gears controlled by said shift-
ing pilece to automatically and positively
speed the winding-reels, all combined sub-
stantially as described. |

6. In a wire-drawing machine, a die-block
and a winding-reel, and a power-driven coun-
ter-shaft bearing a plurality of driving-gears
alternatively in driving relation with the
winding-reel, a clutch in position to opera-
tively engage one or the other of these gears,
and a shifter, over which the wire passes, and
by which the clutch may be automatically en-
gaged with one or the other driving-gear, all
combined substantially as described.

7. Inawire-drawing machine, the die-block

and winding-reel, a plurality of driving-gears
of differing size, one or the other of which
may be thrown into operative relation with
the reel, a shifter over which the wire passes,
sald shifter controlling the engagement of
said gears with the reel, and a tension de-
vice against the pressure of which the shifter
operates, all combined substantially as de-
seribed.

8. Ina wire-drawing machine,the die-block,
the winding-reel, and a driving-shaft pro-
vided with a plurality of. sets of driving-
gears, one set driving the reel at a minimum

speed and having a member free to yield and

permit the driving of the reel by the other
set at maximum speed, and means controlled
by the wire for engaging one or the other sets
of driving-gears with the winding-reel, all
combined substantially as deseribed.

0. Inawire-drawing machine,the die-block,
a winding-reel by which the wire is drawn
positively from said die-block, a plurality of
positively - acting driving - gears either of
which may be thrown into operation to pro-
pel the winding-gear, and an automatic shif-
ter by which the wire operates to shift one
oranotherof the driving-gearsinto operation,
all combined substantially as described.

In testimony whereof I affix my signature
In presence of two witnesses. -

JOIIN RADY.

Withesses:
J. S, KINCH,
T. K. I'LOOD.
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