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2 Claims. (C. 72-20) 

This invention relates to drawing apparatus for draw 
ing linear stock, such as bar stock, rod stock and wire 
and, more particularly, to drawing apparatus of the re 
ciprocating type in which the drawing action is produced 
by a relative axial drawing traverse between the stock 
and a drawing die in the form of a succession of draw 
ing strokes. 
One form of reciprocating drawing apparatus heretofore 

available has been used in conjunction with an associated 
mechanism or fabricating machine, such as a cut-off 
mechanism or a cold header, and supplies the drawn stock, 
hereinafter referred to merely as wire, to the associated 
mechanism at substantially the rate of production of the 
drawn stock by the drawing apparatus. The drawing op 
eration has been accomplished in such previous apparatus 
by pushing a drawing die axially along and over the 
wire while the latter is being held against backward 
movement by an associated gripping device. 
The drawing die and the gripping device thus com 

prise drawing components of a drawing unit of which 
the drawing die has usually been mounted on a recip 
rocably movable slide. The slide has frequently been 
actuated by a swingable draw lever to which movement 
is imparted by suitable drive means such as a rotatable 
eccentric or a drag link extending between such lever 
and the power means of the associated mechanism. 
When a reciprocating wire drawer of the previous type 

just above referred to is actuated by power transmitted 
thereto from the associated mechanism it imposes an 
added work load thereon which is often undesirable. It 
is also characteristic of such previous type of recipro 
cating wire drawer that it requires a strong and rugged 
frame for supporting the die slide and draw lever, and 
also requires a large area of floor space. Objectionable 
noise and vibration have usually occurred during opera 
tion, particularly from the repeated reversal of the direc 
tion of swing of the draw lever and from the repeated 
bumping of the draw lever against the die slide. These 
problems are further aggravated when the frame, die slide, 
draw lever and grip device are constructed of an in 
creased size and weight to enable the drawing apparatus 
to handle wire of a thick or heavy cross-sectional size. 
To successfully carry out such drawing operation on 
wire of a large size also necessitated stronger and heavier 
actuating means for the draw lever in order to safely 
handle the increased power needed to be supplied to the 
wire drawer. - 

Other problems have been encountered in the construc 
tion and operation of a reciprocating wire drawer of the 
previous type referred to above including the fact that 
a long drawing stroke has been difficult and costly to 
achieve and the fact that "pull back” of the drawn stock 
has heretofore imposed a limitation on the minimum 
length of article which could be produced from the drawn 
stock. Other problems encountered concern the fact that 
the feed rolls for advancing the drawn stock have here 
tofore been subjected to heavy loading because the re 
turn stroke of the die slide utilizes pulling movement 
transmitted thereto from the feed rolls through the drawn 
stock, and the fact that when pointing of the drawn 
stock was to be performed in the associated mechanism 
the increased length of feed needed for that operation 
was not readily obtainable. 
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An object of the present invention is to provide novel 

drawing apparatus capable of producing a smooth, rapid 
and powerful drawing action by a drawing unit com 
prising relatively movable drawing die and grip device 
components, and wherein the problems referred to above 
are minimized or eliminated by embodying the power 
means for producing the drawing strokes directly in the 
drawing unit. 
Another object is to provide novel drawing apparatus 

having a drawing unit with the power means embodied 
directly therein, as just above referred to, and wherein the 
power means comprises reciprocably co-operable cylin 
der and piston members connected with the respective 
drawing components for causing opening and closing 
axial relative movements therebetween. 
A further object is to provide such novel drawing ap 

paratus wherein fluid pressure supply means for the 
power means comprises reversing means for controlling 
the power means in a manner such that the drawing tra 
verse is a succession of drawing strokes for a resulting 
substantially continuous production of drawn wire, the 
reversing means preferably comprising a reversing sole 
noid valve means whose energization is controlled by 
switch means responsive to the opening and closing rela 
tive movements between the drawing components. 
Yet another object is to provide such novel drawing 

apparatus wherein the drawing unit is shiftable on a 
support means in a direction along the axis of the wire 
and control means responsive to such shifting of the 
drawing unit controls the rate of operation of the power 
means, and therefore, the rate of production of the 
drawn wire. 
As still another object thereof this invention provides 

novel fluid-actuated drawing apparatus of the character 
above mentioned and having feeding means for feeding 
the drawn wire, and wherein the shifting of the draw 
ing unit on the support means is dependent upon the rate 
of production of the drawn wire in relation to the rate 
of feeding of the drawn wire, such resultant shifting of 
the drawing unit being utilized as a control function for 
causing variation in the delivery of power medium to the 
power means for controlling the rate of production of 
the drawn wire. 

Additionally, this invention provides novel drawing 
apparatus of the character above referred to wherein the 
power means is hydraulically actuated and a pressure 
fluid supply means connected therewith has a variable 
delivery controlled in response to the resultant shifting of 
the drawing unit along the support means. 

Other objects, novel characteristics and advantages of 
this invention will be apparent in the following detailed 
description and in the accompanying drawings forming a 
part of this specification and in which, 

FIG. 1 is a side elevation of drawing apparatus em 
bodying this invention, the apparatus being shown with 
portions thereof broken away and with the grip means 
and die means of the drawing unit in their adjacent or 
closed relation; 

FIG. 2 is a side view of the apparatus from the op 
posite side thereof and showing the grip means and die 
means in open relation; 

FIG. 3 is a partial end view of the apparatus as seen 
from the wire-entry end thereof; 

FIG. 4 is mainly a sectional plan view of the apparatus 
taken as indicated by section line 4-4 of FIG. 1; 

FIG. 5 is a partial transverse vertical section taken 
through the apparatus at the location of the grip means 
thereof, as indicated by section line 5-5 of FIGS. 1 
and 4; 

FIG. 6 is an elevational view showing variable delivery 
pump means forming a part of the pressure fluid supply 
means for the power means of the drawing unit; and 
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FIG. 7 is a sectional plan view similar to that of FIG. 4 
but showing a modified form of the novel drawing 
apparatus. 

In FIGS. 1 to 6 of the accompanying drawings there 
is shown a preferred embodiment of this invention. The 
novel drawing apparatus 18, shown by way of example 
comprises, in general, a support means 11 having a longi 
tudinally extending guideway 12 thereon, and a drawing 
unit 13 shiftable in opposite directions along such guide 
ways. The drawing unit 13 comprises carriage means 15 
and a pair of first and second drawing components 6 
and 17 thereon and adapted for opening and closing rel 
ative movements along the axis of a wire 18 to be drawn. 
The opening and closing relative movements between the 
drawing components 16 and 17 are produced by a power 
means 19 embodied directly in the drawing unit 13 and 
described hereinafter. 
The first drawing component 16 comprises a drawing 

die 20 for reducing the wire 18 during drawing traverse 
therebetween, and the second drawing component 17 
comprises a grip device 21 for gripping the wire during 
the drawing traverse. In the apparatus 10 as herein dis 
closed the drawing die 20 is pushed back, referring to the 
direction in which the wire progresses or feeds through 
the apparatus as forward, along the wire 18 as a drawing 
stroke during the separating or opening relative move 
ment between the drawing components 16 and 17. The 
grip device 21 grips and holds the wire 18 thus preventing 
forward movement of the gripping component along the 
wire during the drawing stroke of the die 20 but auto 
matically releases the wire to permit backing movement 
of the gripping component during the closing relative 
movement between the drawing components. 
The support means a can be of any suitable form and 

need be of only a relatively light construction because 
the power for the drawing operation is developed directly 
in the drawing unit 13 with the result that the support 
means is not required to transmit or resist any great 
forces. The Support means it is here shown as compris 
ing an open type of base 22 of a suitable size and shape 
and having legs 27 adapted to stand on a floor 23 or 
other support surface. At the top thereof the base 22 
is provided with a rectangular horizontal frame 24 which 
is here shown as comprised of channel-shaped members 
secured to the legs 27 and supporting a pair of laterally 
spaced longitudinally extending rails 25 and 26. The rails 
25 and 26 are channel-shaped members whose channel 
recesses provide the longitudinally extending guideway 12. 
The carriage means 15 is here shown as comprising 

first and second carriers 28 and 29 which have incorpo 
rated therein the first and second drawing components 16 
and 7, respectively, and are provided with pairs of suit 
able rollers 30 and 31 which operate in the guideway 12 
for mounting the carriage means on the base 22 in a man 
ner to provide for longitudinal shifting of the carriage 
means and to also provide for the above-mentioned open 
ing and closing relative axial movements between the first 
and second drawing components 6 and 17. The wire 
18 enters the drawing unit 13 through the drawing com 
ponent 6 which contains the drawing die 29 and leaves 
the drawing unit through the component 17 which con 
tains the grip device 2. The drawn wire 188 passes 
from the drawing component 7 to an associated feeding 
means 33 which is here shown as comprising a pair of 
suitably driven feed rolls 34 and 35 having grooved 
peripheries in gripping engagement with the drawn wire 
for exerting a pulling action thereon in imparting a for 
ward feeding movement thereto. 
The first carrier 28 comprises a body 38 supported 

mainly by the rollers 30 and an upright transverse plate 
member 39 secured thereto as by suitable screws 40 and 
having forked end portions 39a and 39b for a purpose to 
be explained hereinafter. The body 38 contains a die 
Socket 41 adjacent the plate member 39 and in which 
the drawing die 20 is received. The die 20 is retained in 
the Socket 41 as by means of a suitable set screw 42. 
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4. 
The body 38 also contains a lubricant chamber 43 ad 

jacent the drawing die 20 for holding lubricant, such as 
a suitable powder, to be supplied to the wire 18 and to the 
drawing die 20. The lubricant chamber 43 is closed by 
a suitable cover 44 removably received on the body 38. 
The wire 18 extends through and across the lubricant 
chamber 43, and is accommodated by a suitable guide 
bushing 46 provided on the side wail 47 of the lubricant 
chamber and a clearance opening 48 provided in the wall 
member 39 on the exit side of the drawing die 20. 
The Second carrier 29 is here shown as comprising a 

Substantially horizontally disposed flat body 50 having a 
grip box 51 mounted thereon or incorporated therein. 
The body 50 is here shown as comprising upper and lower 
plates 52 and 53 connected by welding to the side walls 
5ia and 51 of the grip box 51 and to upright end walls 
54 and 55 located on axially opposite sides of the grip 
box. The end wall 54 is provided with a clearance open 
ing 56 through which the drawn wire 188 passes to the 
grip device 21 located in the grip box 5. 
The rollers 31 supporting the second carrier 29 are 

here shown as comprising two pairs of such rollers 3; a 
and 31 mounted on a pair of parallel upright longi 
tudinally extending brackets 58 and 59. The brackets 
58 and 59 are suitably secured, as by welding, to the un 
derside of the lower plate 53 on laterally opposite sides of 
the grip box 51 and, as shown in FIG. 1, the brackets 
have arm portions 60 which are of a length to extend 
beneath the carrier 28. The rollers 31b are mounted on 
the arm portions 60 adjacent the free ends thereof. 
The grip device 21 is of a conventional construction 

comprising a pair of tapered grip blocks 61 and 62 (see 
FIG. 4) having gripping portions engageable with the 
drawn wire 18 and which blocks are located between 
a pair of stationary wedge blocks 63 and 64 received 
in the pocket 65 of the grip box 51. Roller assemblies 
66 comprising groups of antifriction rollers are inter 
posed between the tapered surfaces of the grip blocks 
6, 62 and the wedge blocks 63, 64 and provide for limited 
axial shifting of the grip blocks whereby they are auto 
matically actuatable into gripping engagement with the 
drawn wire 188 upon any forward movement of the grip 
ping device along the wire, and automatically release 
the wire in response to any relative reverse or advance 
movement of the wire through the grip box. The grip de 
vice 21 is here shown as also having filler plates 68 and 69 
interposed between the wedge blocks 63,64 and the up 
right side walls 51,51b of the grip box 51. 
The end wall 55 of the body 50 is provided with a suit 

able mounting sleeve 71 which is threaded internally 
thereof and supports a bushing 72 through which the 
drawn Wire 18 passes as it leaves the grip blocks 6A, 62. 
The bushing 72 also forms a seat for a compression 
Spring 73 which is effective against the grip blocks for 
urging the same toward their gripping position against 
the drawn wire 189. Resilient holding members 74 are 
provided on the second carrier 29 on opposite sides of 
the mounting sleeve 71 and are connected with the roller 
assemblies 66 for yieldably retaining the latter in opera 
tive position between the grip blocks 61, 62 and their 
associated wedge blocks 63, 64. 
The power means 19 of the drawing unit 13 is fluid 

pressure actuated, preferably by hydraulic fluid, and 
comprises reciprocably cooperating cylinder and piston 
members 77 and 78. In the drawing apparatus 0 as 
shown in FIGS. 1 to 6 inclusive, the power means 19 
comprises two such cylinder members 77a and 77b mount 
ed on the first carrier 28 in a longitudinally extending 
Substantially parallel relation. The cylinder members 
77 and 77 are spaced apart laterally of the carrier 28 
and located on opposite sides of the portion of the body 
38 containing the lubricant chamber 43. 
The power means 19 also comprises two of the piston 

members 78 mounted on piston rods 80 and 81 which 
project from the cylinder members 77a and 77b. The 
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piston rods 80 and 81 have their outer ends secured to 
the end wall 54 of the second carrier 29 by threaded 
portions 82 extending therethrough and carrying clamp 
ing nuts 83. The cylinder members 77a and 77b are 
mounted on the carrier 28 by having the front heads 84 
and 85 thereof attached to the forked portions 398 and 
39 of the plate member 39 as by means of the screws 
89. The piston rods 80 and 81 project through the front 
heads 84 and 85 and are guided and sealed therein by 
suitable bushings 86. The cylinder members 77a and 
77 are closed at the opposite end thereof by rear cylin 
der heads 87 and 88. 

Each of the cylinder members 77a and 77b contains a 
pair of cylinder chambers 90 and 91 on opposite sides 
of the piston member 78 for a double-acting pressure 
fluid responsive functioning of the power means 19. Mo 
tive fluid is supplied to, and exhausted from, the cylinder 
chambers 90 and 91 through pairs of flexible conduit 
members 92 and 93. The conduit members 92 are con 
nected with the front heads 84 and 85 for communication 
with the cylinder chambers 90, and the conduits 93 are 
connected with the rear cylinder heads 87 and 88 for 
communication with the cylinder chambers 91. 
From the construction of the drawing apparatus 10 as 

thus far described it will be recognized that when pres 
Sure fluid is supplied to the cylinder chambers 91 of the 
power means 19 the rear cylinder heads 87 and 88 will 
be pushed away from the piston members 78 thereby 
causing the first carrier 28 to be moved toward the right 
along the guideway 12 and the drawing die 20 to be 
pushed along the wire 18 through a drawing stroke. 
During this drawing stroke the second carrier 29 remains 
relatively stationary with the grip device 21 in gripping 
engagement with the drawn portion 18a of the wire for 
holding the wire against a backward movement, that 
is against movement toward the left in FIGS. 1 and 4. 
When pressure fluid is supplied to the cylinder cham 

bers 90 and the pressure fluid previously supplied to the 
cylinder chambers 91 is exhausted, the piston members 
78 will be moved toward the right in the cylinder mem 
bers 77 and 77 with the result that the second carrier 
29 will be moved rearwardly along the wire, that is, in 
a closing direction relative to the first carrier 28 while 
the latter is stationary relative to the wire by reason of 
the tight engagement of the drawing die 20 therewith. 
During this relative closing movement the grip device 
21 releases its grip on the wire. At some time which 
may be during the relative opening and closing move 
ments between the carriers 28 and 29, as just described 
above, are taking place the wire 18 is fed forward by the 
feed device 33 as the wire is fed forward it pulls the car 
riage means 15 along with it. The net result of these rela 
tive opening and closing movements between the carriers 
28 and 29 in conjunction with the forward feeding of the 
Wire 18 by the feed device 33 is a succession of drawing 
strokes of the die 20 along the wire and a shifting of 
the drawing unit 13 back and forth along the guideway 
12 of the support means 11. 
The power means 19 has a substantially continuous 

reciprocating operation when the drawing apparatus 10 
is in Service and produces a rapid succession of the draw 
ing and return strokes of the die 20, as explained above, 
so that a substantially continuous drawing operation on 
the wire 18 is achieved. The substantially continuous 
reciprocating operation of the power means 19 is ob 
tained by an automatic reversal of the pressure fluid 
Supply thereto and, for this purpose, the drawing appa 
ratus 10 is provided with reversing valve means 95 located 
between the power device and a pressure fluid supply 
means 96. 
The pressure fluid supply means 96 is here shown as 

comprising a pump 97 driven by an electric motor 98. 
The pressure fluid supply means 96 also includes a reser 
voir tank 99 located in the space within the base 22 and 
Supporting the pump 97 and its driving motor 98. The 
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6 
pump 97 has the intake conduit 100 thereof connected 
with the reservoir chamber of the tank 99 and has the 
discharge conduit 101 thereof connected with the revers 
ing valve means 95. A return conduit 102 extends from 
the reversing valve means 95 to the tank 99 for return 
ing exhaust fluid to the latter. 
The reversing valve means 95 is here shown as com 

prising a solenoid actuated reversing valve 105 suitably 
mounted on the base 22 and having combined fluid de 
livery and return connections 106 and 107. The connec 
tion 106 has the pair of flexible conduits 92 attached 
thereto, and the connection 107 has the other pair of 
flexible conduits 93 attached to it. 
The reversing means for the power means 19 includes 

an electric switch 104 for controlling the solenoid valve 
105 and which switch, in this case, is mounted on the first 
carrier 16 (see FIGS. 2 and 4). An energizing circuit 
is provided for the solenoid valve 105 and is here repre 
sented by a conductor cord 108 having a plug 109 adapted 
to be connected with a source of energizing current. The 
energizing circuit for the solenoid valve 105 also includes 
a conductor cord 110 extending to the electric switch 104. 
The electric switch 104 includes an actuating lever 113 

which is engageable by one or the other of a pair of axially 
spaced thrust screws 114 and 115. The thrust screws 
114 and 115 are carried by a bracket arm 116 of the sec 
ond carrier 29 so that during opening and closing relative 
movements between the first and second carriers the 
switch 104 will be actuated to intermittently energize and 
de-energize the solenoid 117 of the solenoid valve 105. 
The energization and de-energization of the solenoid valve 
105 causes the same to perform its reversing function 
for reversing the flow of the pressure fluid, and conse 
quently, causing relative reciprocation between the cyl 
inder and piston members 77 and 78 of the power means 
19. Since the electric switch 104 will be actuated auto 
matically at the ends of the opening and closing relative 
movements between the first and second carriers 28 and 
29, the supply of motive fluid to the power means 19 
will be substantially continuous but with a repeated re 
versal in the direction of flow, and the drawing unit 13 
will consequently be operated to produce a succession of 
drawing strokes and a substantially continuous drawing 
operation on the wire 18. 
The extent and direction of the shifting of the drawing 

unit 13 along the guideway 12 bears an important rela 
tion to the rate at which the drawn wire 18 is fed by the 
feeding means 33. If the feeding means 33 feeds the 
drawn wire 18 at exactly the rate at which the drawn 
wire is produced by the drawing unit 13, this unit will 
remain at a given point of the guideway 12. If, how 
ever, the drawing unit 13 produces drawn wire at a faster 
rate than such wire is fed by the feeding means 33, the 
drawing unit will move toward the right along the guide 
way 12 and, in so doing, will perform what can be con 
veniently referred to as a "crawling" movement by which 
it pulls itself along the wire. On the other hand, if the 
rate of feed by the feeding means 33 is greater than the 
rate at which the drawn wire 18a is produced by the 
drawing unit 13, the unit will shift toward the left along 
the guideway 12 by a tendency to move with the wire. 

This shifting of the drawing unit 13 along the guide 
way 12 in relation to the feeding action of the feeding 
means 33 is utilized as a control function and movement 
for varying the rate at which the pressure fluid is supplied 
to the power means 19 to correspondingly vary the rate 
of operation of the drawing unit and thus automatically 
correlate the rate of production of the drawn wire with 
the rate of feed thereof by the feeding means 33. For 
this correlating purpose, the drawing apparatus 10 is 
provided with a second control means 120 which is as 
Sociated with the pressure fluid supply means 96 and will 
be described next. - 

The pump 97 is here shown as being of the type having 
a variable volume delivery (see FIG. 6) but which is 
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capable of maintaining a predetermined discharge preS 
sure for the full range of volume variation. The volume 
variation is achieved by the shifting of an inner compo 
nent of the pump such as the cylinder ring 121. The 
shifting of the cylinder ring 12 varies the eccentricity 
thereof relative to the pump rotor 122 to increase or de 
crease the volume of fluid delivery depending upon the 
direction and amount of shift imparted to the cylinder 
ring. In the pump 97 shown in FIG. 6 the cylinder ring 
12 is shiftable toward the left for decreasing the Volume 
of fluid delivery, as by means of shift plunger 123. 
Shifting of the cylinder ring 121 in the opposite direction 
causes an increase in the volume of fluid delivery and 
is produced by a compression spring 124. 
The control means 120 comprises a rotatable drum 

127 having a threaded stub shaft 123 received in a 
threaded opening 129 of a support bracket 130. The 
threaded shaft 128 includes an adjusting screw 131 which 
extends therethrough and has a thrust stem 132 projecting 
therefrom for thrust engagement with the shift plunger 
123 of the pump 97. A lock nut 133 provided on the 
adjusting screw 31 locks the same in the desired position 
of adjustment relative to the threaded shaft 128. Rota 
tion of the drum 127 rotates the threaded shaft 128 thereof 
in the threaded opening 429 to thereby advance or retract 
the thrust stem 132 to cause a corresponding control 
shifting of the cylinder ring 121 of the pump 97. 

Rotational movement is imparted to the drum 127 by 
a cable 134 having a portion 135 in wrapped engagement 
with the drum. The cable 134 is connected with the car 
rier means 15 of the drawing unit 13, in this case, with 
the second carrier 29 which supports the grip device 21. 
The cable 134 is suitably connected with the second car 
rier 29 as by means of a plate bracket 136 depending from 
the latter as shown in FIGS. 1 and 5. The portions of 
the cable 134 extending from the bracket 136 to the drum 
127 are guided by suitably located fair-lead pulleys i38, 
139 and 40. The cable 134 is maintained under Suit 
able tension as by means of a tension Spring 14 pro 
vided therein. 
The cable 134 transmits motion from the second car 

rier 29 to the drum 127 of the control means 20 in ac 
cordance with the extent and direction of the shifting 
movement of the drawing unit 13 along the guideway 12. 
The direction and extent of the control movement trans 
mitted will actuate the control means 20 in the proper 
direction, and for the proper amount, for automatically 
varying the volume delivery of the fluid Supply means 
96 whereby the rate of operation of the drawing unit 13 
by the power means 19 will be regulated for maintaining 
a correct rate of production of drawn wire 18 in relation 
to the rate at which the drawn wire is being fed by the 
feeding means 33. 

Because of the piston rod displacement factor in the 
power means 9 of the wire drawing apparatus 10 the 
cylinder chambers 90, to which pressure fluid is supplied 
for causing return movement between the drawing com 
ponents, are of relatively smaller volume capacity than 
the cylinder chambers 91 to which pressure fluid is Sup 
plied for causing the drawing traverse between the die 
20 and wire 18. An advantage results from this volume 
relationship because the longer time required to fill the 
large cylinder chambers 91 with pressure fluid causes a 
relatively slow drawing traverse between the die 20 and 
the wire 18, whereas the smaller volume of fluid re 
quired to fill the cylinder chambers 90 results in a more 
rapid return or closing movement between the drawing 
components 16 and 7. 
FIG. 7 of the drawings shows a modified drawing ap 

paratus 45 which is similar to the apparatus 0 and func 
tions in generally the same manner. The modified ap 
paratus 45, however, is provided with power means 146 
which comprises a single cylinder member 47 and a sin 
gle piston member 148. In other respects the modified 
drawing apparatus 45 is substantially the same as the 
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8 
drawing apparatus 10 and corresponding parts have been 
designated by the same reference numerals. 
The cylinder and piston members 147 and 148 are lo 

cated in a coaxial relation with respect to the Wire 18 So 
that the wire passes through these members during its 
movement from the drawing die 20 to the grip device 21. 
The cylinder member 147 is an annular cylinder member 
having ring-shaped cylinder chambers 147 and 147 lo 
cated on opposite sides of the piston i48. The cylinder 
member 47 includes an axial sleeve 149 having a passage 
150 to accommodate the wire 18. The piston member 
148 is also ring-shaped and is carried by a hollow piston 
rod 151. The piston rod 151 has an axial passage 152 
to accommodate the wire 18 and in which the sleeve 149 
of the cylinder member 147 is slidable. 

In the drawing apparatus 10 the drawing component 
16, which carries the drawing die 20 and has only one 
pair of support rollers 30, is supported in part by the 
sliding cooperation of the cylinder and piston members 
77 and 78. Similarly, in the modified drawing apparatus 
145 the drawing component supporting the drawing die 
20 and having the hollow piston rod 151 connected there 
with is supported in part by the single pair of rollers 30 
and in part by the sliding of the piston 148 in the cylinder 
member 147. 
From the accompanying drawings and the foregoing 

detailed description it will now be readily understood that 
this invention provides novel drawing apparatus in which 
numerous important advantages and new results are 
achieved, including those already described above, by 
having the power means for the drawing operation em 
bodied directly in a drawing unit comprising a die means 
and a gripping means as drawing components and the 
said components having relative opening and closing 
movements produced by such power means. It will also 
be recognized that by employing double-acting fluid pres 
sure responsive cylinder means as the power means for 
the drawing operation and embodying the same directly 
in the drawing unit, a smooth, rapid, quiet and powerful 
drawing operation can be achieved and the apparatus can 
be readily constructed to handle linear stock of a heavy 
or thick cross sectional size and can be used with, or in 
dependently of, any cut-off or fabricating mechanism or 
the like. Additionally, it will be recognized that this 
novel drawing apparatus will require only a small amount 
of floor space, will place no load on the associated mecha 
nism to which it supplies the drawn wire, permits an ac 
curate feeding of the drawn wire with substantially no 
pull-back movement, and requires only a relatively light 
support means for the drawing unit. It will further be 
understood that the wire may be fed either continuously 
or intermittently without regard to the length or rate of 
repetition of the stroke of the drawing unit. 
Although the drawing apparatus of this invention has 

been illustrated and described herein to a somewhat de 
tailed extent, it will be understood, of course, that the in 
vention is not to be regarded as being limited correspond 
ingly in scope but includes all changes and modifications 
coming within the terms of the claims hereof. 

Having described my invention, I claim: 
1. In drawing apparatus for continuous linear wire 

stock; a support means; drawing means comprising a pair 
of drawing components on said support means for draw 
ing continuous stock; one of said components comprising 
a die means for drawing the stock, the other of said com 
ponents being located at the die-exit or drawn stock side 
of said one component and comprising during drawing 
traverse between said die means and the stock, and a grip 
device for gripping the stock during the drawing traverse; 
said components having opening and closing relative 
movements along the axis of the stock for causing said 
drawing traverse; double-acting hydraulic pressure fluid 
responsive power means comprising reciprocably co-oper 
able cylinder and piston power members for producing 
said opening movement and said closing movement; said 
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cylinder member having cylinder chambers therein on op 
posite sides of said piston member; one of said power 
members being connected with said component compris 
ing said grip device and the other being connected with 
said component comprising said die means; and hydraulic 
pressure fluid supply means connected with said cylinder 
chambers including a reversing valve means responsive 
to predetermined relative movement between said cylinder 
and piston members for reversing the flow of hydraulic 
fluid into and out of said cylinder chambers; said power 
means being operable to produce a continuous succession 
of said opening and closing relative movements between 
said components and a consequent substantially con 
tinuous drawing of the stock. 

2. Drawing apparatus according to claim 1 wherein 
said drawing means is shiftable on said support means in 
opposite directions lengthwise of the stock and said re 
versing valve means is solenoid controlled and which com 
prises control switch means for controlling said solenoid 
controlled valve means in response to said predetermined 
relative movement between said cylinder and piston mem 
bers. 

3. Drawing apparatus according to claim 2 and com 
prising feed means engaging the drawn stock and operable 
to impart a pulling movement to the stock and to said 
drawing means through said stock. 

4. In wire drawing apparatus; a support means; draw 
ing means comprising a pair of drawing components, one 
being a die means for reducing the wire during drawing 
traverse between the die means and wire and the other 
being a grip device for gripping the wire during the draw 
ing traverse; said gripping device being located at the die 
exit side of said die means and said components having 
opening and closing relative movements along the axis of 
the wire for causing said drawing traverse and a return 
movement; carriage means shiftable. on said support 
means along said axis and comprising first and second 
relatively movable carriers supporting said drawing com 
ponents for said opening and closing movements; double 
acting hydraulic pressure fluid responsive power means 
comprising reciprocably co-operable cylinder and piston 
power members for producing the drawing traverse move 
ment and said return movement; said cylinder member 
having cylinder chambers therein on opposite sides of 
said piston member; one of said power members being 
connected with the carrier supporting said die means and 
the other being connected with the carrier supporting said 
grip device; hydraulic pressure fluid conduit means con 
nected with said cylinder chambers; fluid flow reversing 
means for the fluid being supplied to said cylinder cham 
bers; and control means located on said carriage means 
and automatically responsive to predetermined relative 
movement between said carriers for connecting said fluid 
flow reversing means. - 

5. Wire drawing apparatus according to claim 4 where 
in said fluid flow reversing means comprises solenoid 
valve means located on said support means; said control 
means comprising switch means electrically connected 
with said solenoid valve means for controlling energiza 
tion thereof. 

6. Wire drawing apparatus according to claim 4 and 
comprising means operable to vary the amount of pres 
sure fluid being supplied to said cylinder chambers for 
varying the rate of production of drawn wire by said 
drawing means. 

7. Wire drawing apparatus according to claim 4 where 
in said pressure fluid supply means comprises variable 
delivery pump means connected with said cylinder cham 
bers through said flow reversing means. 

8. Wire drawing apparatus according to claim 4 where 
in said pressure fluid supply means comprises variable de 
livery pump means connected with said cylinder chambers 
through said flow reversing means; and other control 
means connected between said carriage means and said 
pump means for varying the fluid delivery by the latter in 
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response to predetermined shifting of said carriage means 
on said support means. 

9. Wire drawing apparatus according to claim 4 and 
also comprising feed means operable to impart feeding 
movement to the drawn wire being produced by said 
drawing means; the shifting of said carriage means on 
Said support means being a resultant movement in one 
direction when the rate of production of the drawn wire 
exceeds said feeding movement and in the other direction 
when the feeding movement exceeds the rate of produc 
tion of the drawn wire; and means operable in response 
to said resultant movement for varying the amount of 
pressure fluid being supplied to said cylinder chambers. 

10. In wire drawing apparatus; a support means; draw 
ing means comprising a pair of drawing components, one 
being a die means for reducing the wire during drawing 
traverse between the die means and wire and the other 
being a grip device for gripping the wire during the draw 
ing traverse; said gripping device being located at the die 
exit side of said die means and said components having 
opening and closing relative movements along the axis of 
said wire for causing a drawing stroke in one direction 
and a return movement in the opposite direction; car 
riage means shiftable on said support means and along 
said axis comprising first and second relatively movable 
carriers Supporting said drawing components for said 
opening and closing movements; power means compris 
ing reciprocably co-operable cylinder and piston power 
members for producing said drawing stroke and said re 
turn movement; said cylinder member having an expansi 
ble cylinder chamber therein on one side of said piston 
member; one of said power members being connected 
with the carrier supporting said die means and the other 
being connected with the carrier supporting said grip de 
vice; hydraulic pressure fluid supply means connected 
with said cylinder chamber including fluid flow reversing 
solenoid valve means for causing pressure fluid to be inter 
mittently supplied to said cylinder chamber for causing 
the drawing strokes, and to be intermittently exhausted 
from said cylinder chamber to permit the return move 
ment; Switch means located on said carriage means and 
responsive to predetermined relative movement between 
said carriers for controlling energization of said solenoid 
valve means; said fluid supply means comprising variable 
delivery control means for varying the volume delivery 
of pressure fluid to said cylinder chamber for varying the 
rate of production of drawn stock; and means responsive 
to predetermined shifting of said carriage means on said 
Support means for causing actuation of said variable deliv 
ery control means. 

11. Wire drawing apparatus according to claim 10 
wherein said cylinder and piston power members com 
prise a pair of cylinder members containing associated 
piston members and disposed in a laterally spaced substan 
tially parallel relation on opposite sides of said axis for 
passage of said wire therebetween. 

12. Wire drawing apparatus according to claim 10 
wherein said cylinder and piston power members comprise 
a cylinder and an associated piston substantially coaxial 
with said axis and having a common longitudinal passage 
for movement of said wire therethrough. 

13. In drawing apparatus for continuous linear wire 
stock; a support means; a grip means and a drawing die 
means in a Spaced-apart relation on said support means and 
relatively movable along the axis of the stock in opening 
and closing directions for causing drawing and return 
strokes; Said grip means being on the die-exit side of said 
die means; power means comprising reciprocably co-op 
erable cylinder and piston members connected directly 
with said grip means and die means; said cylinder mem. 
ber having cylinder chambers of different volumes on 
opposite sides of said piston member; pressure fluid Sup 
ply means for the actuation of said power means and 
means for controlling the flow of pressure fluid to and 
from said cylinder chambers of said cylinder member for 
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causing a succession of said drawing strokes; the volume 
relation of said cylinder chambers being such that the 
pressure fluid being supplied thereto produces said draw 
ing strokes at a given rate of movement and said return 
strokes at a relatively faster rate of movement. 

14. In a wire drawing apparatus; a support means hav 
ing longitudinally extending guide means; first and Sec 
ond carrier means movable relative to each other along 
said guide means; drawing means comprising a drawing 
die on said first carrier means and a grip device on Said 
second carrier means; said grip device being on the die 
exist side of said die power means comprising recipro 
cably co-operable cylinder and piston members connected 
with said first and second carrier means and operable to 
produce successive drawing strokes of said die means along 
a wire to be drawn; said grip device being effective to 
grip the wire for holding the same against backward move 
ment during said drawing strokes; hydraulic pressure fluid 
supply means connected with said power means including 
a reversing solenoid valve means; switch means con 
trolling the energization of said solenoid valve means and 
responsive to predetermined relative movement between 
said first and second carriers for causing automatic re 
versal of the direction of operation of said power means; 
said hydraulic pressure fluid supply means comprising 
variable delivery means having control means selectively 
movable for varying the fluid delivery and thereby con 
trolling the rate of operation of said power means; and 
motion transmitting means connected between said second 
carrier means and said control means for actuating the 
latter in response to predetermined shifting of said second 
carrier means along said guideway. 

15. Wire drawing apparatus according to claim 14 and 
comprising feed means engageable with the drawn wire 
and operable to feed the same during the production of 
the drawn wire by the drawing operation; said second 
carrier means being shiftable along said guideway in one 
direction when the rate of production of the drawn wire 
exceeds the rate of feeding thereof by said feed means, 
and in the opposite direction when the rate of production 
of drawn wire exceeds the rate of feeding by said feed 
means; the actuation of said variable delivery control 
means by said motion transmitting means being effective 
to increase or decrease the rate of production of drawn 
wire in relation to the rate of feeding of the drawn wire 
by said feed means. 

16. Wire drawing apparatus according to claim 14 
wherein said variable delivery control means includes a 
rotatable drum member and said motion transmitting 
means comprises cable means connected with said second 
carrier means and having a portion thereof in Wrapped 
engagement with said drum member. 

17. Wire drawing apparatus according to claim 4 
wherein said variable delivery means comprises pump 
means having a movable control member; a rotatable 
drum member; and threaded means effective between said 
drum member and said movable control member for actu 
ating the latter; said motion transmitting means comprises 
cable means connected with said second carrier means 
and having a portion thereof in wrapped engagement with 
said drum member. 

18. In drawing apparatus for continuous linear wire 
stock: a support means; drawing means comprising a 
pair of drawing components for drawing continuous 
stock and means for producing opening and closing rela 
tive movements of said components along the stock; 
means operatively connecting said drawing components 
to said support means for movement relative thereto 
lengthwise of the stock; one of said components compris 
ing a die means for drawing the stock during drawing tra 
verse between said die means and the stock and the other 
of said components comprising a grip device for gripping 
the stock during the drawing traverse; said grip device 
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being on the die-exit side of said die means; means for 
producing said opening and closing movements of said 
components along the stock; and means for varying said 
opening movement of said components along the stock 
as a function of the position of said drawing means in said 
Support means. 

19. In drawing apparatus for continuous linear wire 
stock: a support means; drawing means comprising a pair 
of drawing components for drawing continuous stock; 
means operatively connecting said drawing components to 
said support means for movement relative thereto length 
wise of the stock; one of said components comprising a 
die means for drawing the stock during drawing traverse 
between said die component and the stock and the other 
of said components comprising a grip device for gripping 
the stock during the drawing traverse; said grip device 
being on the die-exit side of said die means; said compo 
nents having opening and closing relative movements 
along the stock for causing said drawing traverse; power 
means for producing said opening and closing movements 
of said components along the stock; and means for vary 
ing said opening movement of said components along the 
stock as a function of the position of said drawing means 
in said support means. 

20. In drawing apparatus for continuous linear wire 
stock: a support means; drawing means comprising a pair 
of drawing components for drawing continuous stock; 
means operatively connecting said drawing components 
to said support means for movement relative thereto 
lengthwise of the stock; one of said components compris 
ing a die means for drawing the stock during drawing 
traverse between said die means and the stock and the 
other of said components comprising a grip device for 
gripping the stock during the drawing traverse; said grip 
device being on the die-exit side of said die means; said 
components having opening and closing relative move 
ments along the stock for causing said drawing traverse; 
hydraulic pressure fluid responsive power means compris 
ing cooperating piston and cylinder members for produc 
ing said opening movement of said components along the 
stock; and means for controlling the rate of flow of fluid 
to said power means as a function of the position of said 
drawing means in said support means. 

21. In drawing apparatus for linear wire stock: a sup 
port means; drawing means movably carried by said sup 
port means and comprising a pair of drawing components 
on said support means: one of said components compris 
ing a die means for drawing the stock during drawing 
traverse between said die means and the stock, and the 
other of said components comprising a grip device for 
gripping the stock during the drawing traverse; said grip 
device being on the die-exit side of said die means, said 
components having opening and closing relative move 
ments along the axis of said stock for causing said drawing 
traverse in one direction and a return movement in the 
opposite direction; double-acting hydraulic pressure fluid 
responsive power means comprising reciprocably co-op 
erable cylinder and piston power members for opening 
said components and producing the drawing traverse 
movement and said return movement; said cylinder mem 
ber having cylinder chambers therein on opposite sides 
of said piston member; one of said power members being 
operatively connected with one of said components and 
the other being operatively connected with the other of 
said components; hydraulic pressure fluid supply means 
connected with said cylinder member including valve 
means responsive to predetermined relative movement 
between said cylinder and piston members for controlling 
the flow of hydraulic fluid into and out of said cylinder 
member; and means for varying the rate of flow of said 
hydraulic pressure fluid to said power means as a function 
of the position of said drawing means on said support 
CaS. - 
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