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UNITED STATES PATENT OFFICE.

CARL ITARMANN, OF NEUSTADT, AUSTRIA-HUNGARY, ASSIGNOR OF ONE-
TALF TO THEODOR GECK, OF ALTENA, GERMANY.

. WIRE-DRAWING MACHINE.

SPECIFICATION forming part of Letters Patent No. 624,018, dated May 2, 1899.

Application filed December 18,1897, Serial No. 662,478,

(No model))

To all whom Tt may conecern:

Be it known that I, CARL IHHARMANN, a sub-
ject of the German Emperor, residing at Neu-
stadt, near Vienna, in the Empire of Aus-
tria-IIungary, have invented certain new and
useful Improvements in Wire-Drawing Ma-
chines, (for which patents have been granted
to mein Great Britain, No. 5,221, dated March
12, 1895; in Switzerland, No. 9,942, dated
March 16, 1895 in Germany, No. 92,580, and
in Krance No. 243,995, dated December 29,
1894,) of which the followingisa specification.

T'his invention has for its object to produce
a wire-drawing machine which is adapted to
draw several wires continuously through sev-
eral draw-plates and to wind them on bob-
bins of anyrequired size or on winding-drums
corresponding in number to the wires or to
draw several wires directly from the reel in
one operation, as in the ordinary method of
wire - drawing upon drawing -rollers corre-
sponding in number to the spindles.

In the accompanying drawings, Figure 1 is
an elevation of a wire-drawing machine em-
bodying my invention. INig. 2 is a plan of
the same. IFig. 3 is an elevation of a portion
of a multiple wire-drawing machine embody-

ing myinvention. Iig.4is aplanofthe same.

Fig. 5 is a vertical transverse section along
line « x of Fig. 3. Fig. 6 1s an elevation of
a portion of another multiple wire-drawing
machine embodying my invention.
a plan of the same.
and pmmal section at rwht angles. to Hig. 6;
and Figs. Y to 14 repr esent detalls of construe-
tion on a larger scale, as will be hereinafter
more fully described.

The machine represented by Figs. 1 and 2
has five vertical shafts or spindles a b, of

which the shaft ¢ receives motion from a hori-

zontal shatt K, situated underneath the ta-
ble, by means of bevel-wheels d d’, while the
other spindles b b are driven from the shaft
a by means of chain-wheels b’ and a continu-
ous chain C at suitable speeds corresponding

to the elongation of the wire through each of

the draw-plates. On each of the vertical
spindles b b is mounted above the table a pair
of draw-rollers Z' Z# the circumference of

g0 which is slightly conical, the middle of each

l

Kig. 7 18 |
Fig. 5 is an end view

“and guided by a stand -

— emm e——

roller being slightly less in diameter than the
top and bottom. " Hach pair of rollers is ad-
justable on 1ts shatt in order to vary its
height above the table, as may be required.
In proportion as the length of the wire in-
creases 1ts sectional area decreases. Kach
consecutive roller therefore runs faster than
the preceding one, for which purpose the di-
ameter of each chain-wheel is larger than that
of the preceding chain-wheel, as shown by
Fig. 2 of thedrawings. Infront of each pair
of draw-rollers there 1s mounted a draw-plate
holder A, adjustable in height like the draw-
rollers, and between consecutive pairs of roll-
ers there is inserted a receptacle B for the
pickling liquid, hereinafter called the ¢‘ pick-
ling-trough.” Each holder 2 contains one or
more draw-plates similar to those used in
other wire-drawing machines.

As shown by Fw‘s 12 to 14, the pwkhnw-
trough B has on two 0pp051te sides vertical
Slots through which the wire enters and
leaves the trough, and each slot is covered
with a vertically-slit rubber plate s, which
serves to guide the wire, to cleanse the same
and to retaln any excess of liquid in the pice-
kling-trough. The trough restson a vertical
screw-spindle s, by means of which it may
be raised or lowered to the desired height,
and it 1s fl‘mded by a pair of vertical 0‘111de—
rods s>

To keep the driving-chain C in gear with
the chain-wheels o' 0’ even when the links

53

6o

7.0

» 15

30

have become elongated by prolonged use and

to prevent the chain from falling down, I em-
ploy an automatic tension-regulator T, as
shown by IKigs. 2, 9, 10, and 11. This regu-
lator consists, chiefly, of a pair of horizontal
guide-rollers¢7, mounted in a fork ¢, the rear
part of which is a prismatic bar Supp01 ted
Thisfork ¢ is con-
stantly pressed against the chain by means
of weights #*, connected with the rear end of
the fork by a pair of strings ¢°, running over
the guide-pulleys 2. Ifig. 9 is a front eleva-
tion, Kig. 10 a side elevation, and Kig. 11 a
plan, of the automatic regulator T.

The multiple-wire-drawing machine repre-
o8, 5 to o 1s adapted to act on -

sented by I

| three wires simultaneously and is similar in
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its general construction to that desecribed
above with thisdifference, however, that {rom
the last set of draw-rollers Z' to Z° the wires
are wound direct on bobbins instead of being
wound upon a drum. Ior this purpose the
machine is provided with an automatic bob-
bin-winder adapted to be set in motion by
the machineitself. Said bobbin-winder com-
prises three bobbins V, (equal in number to
the number of draw-rollers mounted on the
same vertical axle,) cach of which bobbins is
mounted on a vertical spindle ©', 2%, or v°
receiving rotary motion from the main driv-
mﬂ'-shaft IX by means of large bevel-wheels »

110117011t&1 shafts E' and E2, small bevel-
wheels r* 3, and drivin g-chmns passing over
chain-wheels &b &' £2 3. The chain-wheels &/
I;* are loose on the driving-shaft E' and have
different diameters in order to produce dif-
ferent speeds of the shaft % Each of the
said chain-wheelsis combined with a imovable
coupling-sleeve and a coupling-lever I{ I{,
adapted to set the chain-wheelsin and out of
ocar alternately, as is well understood. Ac-
cording as the wheel /' or the wheel [ is cou-
pled with the shaft &', the speed of the bob-
bins will be high or low. The bobbins V are
adapted to slide on thelr respective spindles

- while receiving rotary motion from the same
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and are supported by a rectangularirame m,
which 1s attached to a pair of vertical bars
ouided In the table or platform of the ma-
(_,11111(3 as shown by Ifig. 5. Said vertical bars

are JOIH@(] by means of connecting-rods X' to
a pair of crank-disks mounted on the driv-
ing-shaft B', sothat as the latter revolves the
ftmne ) towethu with the bobbins V, will
rise and fall,

The multiple wire-drawing machine repre-
sented by Ifigs. 6, 7, and § is similar to that
just described, but instead of the bobbins V
it has a pair of drums A’, on which the wire
1s wound after it passes through the machine.

The conversion of the machine shown in
Figs. 5 to 5 1nto the machine shownin Figs. 6
to S may be elfected by removing the bob-
bins V, together with the frame 7 and the
connecting-rods X', and mounting on the spin-
dles ¢ and -¢° the drums A’ A’ and on the
shaft ¢ a drum A. The chain-wheel &' isset
out of action by means of the counling-lever
I, and in lieu thereof the chain-wheel L is
coupled with the shaft K" in order to reduce
the speed of the spindles ¢’ 5, Asin the pre-
viously-deseribed machine, the shaft « car-
ries & set of drawing-rvollers 7' 72 73, which
are largerthan those mounted on the shaft ).
In Ifigs. 6 to 8 the wires I and II, after pass-
g over the draw-rollers 7' and 72 of the shaft
@, are wound on the drums A’ A, as shown,
while the third wire I1I passes from the roller
77 of the shaft ¢ ovar a small guide-roller ¢
and 1s then wound on the drum A.

¢' arc ordinary guide-rollers intel
tween the last (II‘LWII]”‘ rollers and
bins V or Letween the said drawi
and the drums A’.

‘nosed be-
the bob-
ng-rollers

624,018

The machine works as follows, (see'ig.1:)
The erude wire drawn off a reel or drum D
passes through the first draw-plate mounted
in the holder /v to the first pair of draw-roll-
ers 7' 72, where it is coiled several {imes on
the roller Z'.
first pickling-trough I3 to the second draw-

plate and through the same to the second

pair of rollers, thence through the second
pickling-trough to the third draw-plate, and
so on until it returns to the first pair of draw-
rollers, where the wire, which has becen re-
duced in thickness by the repeated drawing
processes, is wound on the upper roller 7=, of
larger diameter than the lower roller 2. Thoe
wire now passes from the larger roller again
through the draw-plates and pickling-troughs
in the same order as described above; but the
second hole of each draw-plate, through which
the wire now passes, is of course smaller than
the first, because the diameter of the wire has
been reduced during the interval. IFrom the
last draw-roller the wire is guided through
the last pickling-trough I and through the
last draw-plate to the wm{hnrr drum A. The
latter receives the wire 1n 1ts IOWGI‘ roove—
thatistosay, betweenits two bottom {lm]frefsw
where it makes several turns, after Whlch 1t
is led over a guide-roller ¢ and an ordinary
wire straightener or rectifier w to the drum N,
on the upper part of which 1t 1s now wound
as a finished product. The wire-straightener
has for its object to remove any kinks or
bends that may occur in the wire and iz only
used for fine wire. Ior coarse wire the rec-
tifier uw is omitted.

As during the process of wire-drawing the
length increases in proportion as the sec-
tional area of the wire decreases, 1t 1s neces-
sary to give to each pair of draw-rollers a
greater hpeed than that of the preceding.pair,
and this increase must corr espond to the elon-
cation of the wire in order to prevent the
wire from slipping off the roller. The re-
quired ratios of speed between the different
spindles b 0 may of course be obtained by
oiving to the corresponding chain-wheels 67 0
suitable diameters.

If the machine shown in Figs. 1 and 2 1s to
be used for drawing two or more wires at the
same time, the draw-rollers 1. 1. on each
spindle must be removed and replaced by
draw-rollers of equal diameter—that 1s tosay,
cach of the rollers mounted on the same spin-
dle must have the same diameter. Ifach wire
makes only one circuit through the machine,
so as to pass only once over the same spindle
and through the same pickling-trough,instead
of making twocircuits, as represented in Ifigs.
1 and 2. -

The pickling-trough B, inserted between
consecutive draw-plates, has for its object to
cool and lubricate the wire after every draw-
ing operalion. 'The composition of the liquid
contained in the pickling -trough depends
upon the nature of the wire intended to pass
through the same.

Thence it passes through the
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The machine described above may be used |

for drawing wire from two millimeters in di-
ameter down to the very finest numbers, and
owing to the symmetrical arrangement of the
tools the tension produced in the wire by the
draw-rollersis approximately constant. The
same wire may be drawn repeatedly on the
same machine, which has also the advantage
of occupying a small space, so that all the op-
erating-tools are open and easily accessible,
and the driving-gear is simplified by the use
of a driving-chain, which sets in operation
the various vertical spindles, together with
their draw-rollers, at the same time.

For treating very soft wire the draw-rollers
mounted on the shafts 0, Figs. 3 to 5, may be
taken off and replaced by guide-rollers.

The multiple wire-drawing machines de-
sceribed above may be converted into simple
wire-drawing benches where the same wire
does not pass consecutively over two or more
draw-rollers mounted onseparatespindlesdb;
but each spihdle and draw-roller draws its
wire off a separate drum through a separate
draw-plate situated between the sald draw-
roller and drum. After such conversion the
machine may be used for drawing galvanized
wires.

What I claim, and desire to secure by Let-
ters PPatent of the United States, is

1. A wire-drawing machine comprising in
1ts construction a series of multiple draw-

plates, a series of multiple draw-rollers and of

pickling-troughs interposed between the said
draw-plates, a winding apparatus adapted to
receive the wire after its passage through the
draw-plates, and mechanism for 1mpa,rtmﬂ to
the said draw-rollers and to the winding ap-
paratus in unison a continuous rotary mo-
tion about their respective axes, each mul-
tiple draw-roller consisting of several rollers
mounted on the same axle, and the whole be-
ing adapted to draw the wire in one operation
through the consecutive draw-plates and then
to wind it on the said winding apparatus, sub-
stantially as described.

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

nation of a vertical duvmfr-s]mf’r carrying a

chain-wheel, with a group of vertical spindles
each of which carries achain-wheel, a driving-
chaln passing from the chain-wheel of the
driving-shaft over the chain-wheels of the said
Spmdles one after another, and then back to
the driving-shaft, so as to impart motion si-
multaneously to the whole group of spindles,
and an automatic tension device adapted to
support the driving-chain between two con-
secutive chain-wheels, to press 1t against the
circumiference of the same and thereby to pre-
vent the driving-chain from dropping out of
cear, substantially as described.

3. In a wire-drawing machine, a vertically-
adjustable pickling-trough situated between
two consecutive draw-rollers, said trough be-
ing filled with a suitable plekhnﬂ" 11qu1d and

provided on two opposite sides with vertical |

ters,

slots covered with vertically-slotted india-
rubber plates, substantially as and for the
purpose described. |

4. The combination of a multiple wire-
drawing machine comprising in its construc-
tion a vertical main driving-shaft on which
is mounted a multiple draw-roller, a series of
vertical spindles each of which carries a mul-
tiple draw-roller and is adapted to be driven
from the said vertical main shaft, a series of
multiple draw-plates and a series of pickling-
troughs,with a bobbin-winder geared together
with the said wire-drawing machine, a series
of winding-drums A" adapted to be mounted
on the spindles of the bobbins after the re-
moval of the latter, and a winding-drum A
adapted to be mounted on the vertical main
driving-shaft above its winding-roller, in or-
der that the wire may be wound either on the
bobbins or on the drums A, substantially as
described.

5. The combination of a multiple wire-
drawing machine with a bobbin-winder com-
prising in its construction a series of vertical
spindles carrying bobbins mounted on a ver-
tically-movable frame and adapted to slide
on their respective spindles, a horizontal driv-
ing-shaft geared together with the main driv-
ing-shaft of the wire-drawing machine and
carrying a pair of crank-disks, a pair of con-
necting -rods and guide-rods between the
crank-disks and the bobbin-frame, a horizon-
tal intermediate shatft geared tog ethel with
the said spindles, two ari iving- c_hams and two
unequal pairs of eha,in-wheels.adapted to 1m-
part motion from the driving-shaft to the in-
termediate shaft alternately with the two
pairs of chain-wheels, in order that the bob-
bin-frame together with the bobbins and con-
necting-rods may be removed and replaced
by Wmdlnﬂ'-d1 ums to be driven at a different
speed substantmlly as described.

6. A wire-drawing machine, comprising in
its construction a series of draw-plate holders,
a series of vertical shafts each of which car-
ries a pair of draw-rollers of unequal diame-
a series of pickling-troughs interposed
between consecutive draw-plates, a winding
apparatus adapted to receive the wire after
1ts passage through the draw-plates,and mech-
anism for imparting to the said draw-rollers
and to the winding apparatus in unison a con-
tinnous rotary motion about their respective
axes, the whole being adapted to draw the
wire first over the smaller draw-roller of each
pair, then over the larger roller of each pair,
and then to wind it up, substantially as de-
scribed.

In testimony whereof 1 have signed this
specification in the presence of two subscrib-
Ing witnesses.

CARL HARMANN.

Witnesses: |
LUupwiG HHARMANN,
PoaIirire MULLER-LUDE.
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