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This invention relates as indicated to draw 
benches, and more particularly to drawing mech 
anism especially adapted to the drawing of tubes 
and the like. 
In the past, drawing mechanism of this type 

has been relatively slow in operation and particu 
larly in the steps of removing the Work pieces 
from the bench after completion of the drawing 
operation and the return of the work gripping 
means to the die end of the bench to seize and 
draw further work. In One type of draw bench 
commonly employed, such work gripping means 
is connected to an endless chain and such means 
is reciprocated along the bench by reversing the 
direction of movement of such chain as by the 
employment of a reversing motor or the like. Or 
the Work gripping means may be releasably at 
tached to the endless chain and additional means 
provided for returning the Work gripping means 
to the die end of the bench. The work in proc 
ess of being dra Win has generally been Supported 
upon subjacent means from which the Work must 
be lifted subsequent to the drawing operation. 
As the latter end of such Work paSSes through 
and is released from the die, there has been a 
strong tendency for such Work to Whip or Snap 
with possible resultant injury to the Work, opera 
tor or machine. 

It is therefore a primary object of this inven 
tion to provide an improved drawing mechanism 
in which the work gripping means is automati 
cally, closed to seize the Work and automatically 
opened to release the work. 
Another object of this invention is to provide 

means connecting such gripper means to the 
usual endless chain or cable whereby Such grip 
per means may be reciprocated in a rectilinear 
path without the necessity of reversing the direc 
tion of movement of such endless chain. 
A further object is to provide Supporting means 

for the drawing mechanism which Will permit 
discharge of the work pieces to One Side of the 
draw bench upon completion of the drawing Op 
eration, even when two or more draw benches 
are in operation side-by-side and Supported by 
the same Supporting meanS. 
A further object is to provide means automati 

cally operative to frictionally grasp the Work 
pieces shortly prior to passage of the latter ends 
thereof through the dies to prevent Whipping 
of such ends upon release from the dies. 
A further object is to provide means associated 

with the driving means for ensuring tight en 
gagement of such driving means with the endless 
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chain to which the work gripping means is at 
tached. -- 

Other objects of this invention will appear as 
the description proceeds. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of 
the means hereinafter fully described and par 
ticularly pointed out in the claims. 
The annexed drawings and the following de 

scription set forth in detail certain mechanism 
embodying the invention, such disclosed means 
constituting, however, but One of various me 
chanical forms in which the principle of the in 
vention may be used. 

In said annexed drawings: 
Fig. 1 is a top plan view of the die end of a 

double draw bench constructed in accordance 
with our invention; 

Fig. 2 is a side elevational view of the die end 
of Such draw bench; 

Fig. 3 is a side elevational View of the drive 
end of such draw bench; 

Fig. 4 is a diagrammatic lay-out of the electric 
control and Valve means for Operating the double 
acting cylinders which close and open the tube 
clamping means; 

Fig. 5 is a sectional view in elevation of the 
drive end of the draw bench; 

Fig. 6 is a side elevational view of the work 
gripping means With a portion broken away to 
show the inner nechanism; 

Fig. 7 is a view similar to Fig. 6 but showing 
the jaws in open position; 

Fig. 8 is a top detail view of the jaw mecha 
nism with the upper portion of the enclosing car 
riage broken away; 

Fig. 9 is a sectional view taken along the line 
9-9 on Fig. 6; 

Fig. 10 is a detail view showing the manner in 
Which the gripper means is attached to the end 
less chain; 

Fig. 11 is a Sectional view taken transversely 
of the draw bench adjacent the die end of the 
machine; and 

Fig. 12 is a transverse sectional view of the 
draw bench showing the work gripping mans 
mounted thereon. 

Referring now more particularly to said draw 
ings, the mechanism of this invention is sup 
ported by a Series of substantially C-shaped base 
members with the exception of the drive end 
of the machine which is supported on a box 
frame 2. Suspended from the upper or bracket 
portions of such C-shaped members are two par 



2 
allel longitudinal guideways 3 and 4 bearing 
trackways 5, 6, 7 and 8. 
Since the mechanism supported by arid associ 

ated with each of Said guideways is substantially 
identical, the one being the mirror image of the 
other, only the mechanism associated with outer 
guideway 4 will be described in detail, the parts 
associated with guideway 3 being given prime 
numbers corresponding to the numbers accorded 
the parts associated with guideway 4. At one 
end of the guideways are die mounts 9 bearing 
four dies to in vertical alignment therein. Slung 
from trolleys , 2 and 3, running on trackways 
7 and 8 (or trackways 5 and 6 in the case of the 
mechanism associated with guideway 3), is a 
carriage 4 containing upper and lower pairs of 
jaws 5 and 6 respectively slidably mounted in 
angularly related Camways in such carriage. (See 
Figs, 6 to 9 inclusive.) Pins f and 8 pass trans 
versely through the back portions of such jaw 
members and are centrally held by an upright 
member 9 itself pivotally held within yoke mem 
ber 20. Such yoke member is mounted on the 
end of rod 2 adapted to be reciprocated back 
and forth in the casing. Pivotally mounted on 
the casing at 22 is a bell-crank lever in the end 
of one arm 23 of which rod 2 is slidably mounted, 
lock nuts 24 preventing such rod from escaping 
from the arm. A coil spring 25 is interposed be 
tween the end of such arm and yoke 20 so that 
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when the arm is moved forwardly to advance the 
jaw members in their angularly related cam slots 
to close the jaws, the tubing or other work pieces 
seized by the jaws will be firmly but resiliently 
held. An endless chain 26 is mounted on sprocket 
27 adjacent the die end of the bench and on 
sprocket 28 at the drive end of the bench, the 
lower course of such chain passing between idlers 
29 and 30 shortly before reaching such drive 
Sprocket. An arm 3 of said lever is pivotally 
attached to said chain, as best shown in Fig. 10, 
by means of a special bushing 32 so formed that 
the chain may pass over the sprockets without 
interference from the lever arm or attaching 
means. When such lever arm 3 is attached to 
the lower course of the chain, as shown in Fig. 6, 
arm 23 will be bearing on spring 25 to effect clo 
sure of the gripper jaws. On the other hand, 
when the point of attachment of lever arm 3 to 
the chain has been elevated by idler 30 or has 
passed around sprocket 28 and is therefore on 
the upper course of the chain, lever arm 23 will 
have been drawn back, thus opening the gripper 
jaws, as shown in Fig. 7. It will therefore be seen 
that as chain 26 moves in the direction indicated 
by the arrows on Fig. 2, the gripper mechanism 
will be drawn along the guideway with the jaws 
in closed position until the point of attachment 
of lever arm 3 to the chain passes over idler 30, 
at which point the gripper jaws will be opened, 
AS Such point of attachment passes around drive 
sprocket 28 from the lower to the upper course of 
the chain, carriage 4 will be reciprocated along 
its supporting guideway toward the die end of the 
bench. When such point of attachment passes 
about sprocket 27 from the upper to the lower 
course of the chain, the gripper jaws will of course 
again be closed. The upper course of the chain 
is supported on a track carried by bracket 86 on 
the side of guideway 4, the lower course being 
supported on a similar track 87 on trolley track 
way 8. 
Clamping means are provided adjacent the die 

end of the bench to frictionally grasp the tubing 
shortly prior to the passage of the latter end 
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thereof through the dies. Such clamping means 
comprises a pair of arms 32 and 33, the former 
pivotally and the latter tightly mounted on a 
shaft 34 journalled in ends of cross members 35 
and 36. Toggle links 37 and 38 pivotally link said 
arms to T-arm 39 pivotally mounted at 40, said 
toggle arms being adjustable by turnbuckle means 
to provide for proper adjustment of the clamp. 
It is apparent, therefore, that outward movement 
of clamping arm 33 will cause arm 32 to swing in 
an Opposite direction through the action of such 
toggle means. A double acting air cylinder 4 
is carried by an upward extension of cross mem 
ber 36 and is provided with a piston, an exten 
sion 42 of which is pivotally attached to the end 
of rocker arm 43 which is tightly mounted on 
shaft 34. It will thus be seen that when fluid 
preSSure, Such as air pressure, is admitted to 
cylinder 4 to move rod 42 outwardly the clamp 
will be closed, as shown in the right hand clamp 
in Fig. 11. The clamp proper comprises a shoe 
44 pivotally mounted on arm 32 and another shoe 
45 mounted on arm 33 with spring backed plates 
46 mounted therein to ensure that the tubing is 
frictionally held in the four cooperating cut-away 
portions of the respective shoes adapted to re 
ceive the tubing. As also shown in the left hand 
clamp in Fig. 11, when air pressure is admitted 
to the Opposite end of the double acting cylinder 
the clamp arms are Swung apart to permit the 
gripper carriage 4 to advance therebetween to 
ward the dies to Seize new work pieces as the 
point of attachment of lever arm 3 f to the chain 
passes around sprocket 27. 
To close such clamp at the proper time a limit 

switch 47 is mounted on guideway 4 adjacent the 
drive end of the bench in proper position to be 
tripped shortly prior to the passage of the latter 
ends of the work pieces through the dies. Trip 

40 ping means for such Switch is mounted on an 
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upward extension 48 of gripper carriage f4, such 
means comprising an upstanding arm 49 jour 
malled in said member 48 for pivotal movement 
in a vertical plane. On the opposite side of mem 
ber 48 is mounted a spring backed plunger 50 
bearing a yoke member 5, the ends of which are 
adapted to engage the bevelled shoulders of an 
extension 52 of Said arm 49. Thus when arm 49 
engages and trips limit switch 47 such arm will 
be tipped back against the resilient pressure of 
plunger 50 and thus enabled to clear the switch 
as well as being returned to an upright position 
thereafter. 
Upon reciprocation of gripper carriage f4, arm 

49 will engage switch 47 on the return journey 
to open the switch and thereby cause the open 
ing of the clamping means. The limit switch 47 
is in an electric circuit including a relay coil 53 
and an on-and-off button 54 of the maintaining 
type provided for manual control of the clamping 
means, if such should be desired. Line 55 is con 
nected to a 220 volt 60 cycle current source. 
When limit switch 47 is closed during the draw 
ing operation, relay contacts 56 are thereby like 
wise closed, causing solenoid valve 57 to be op 
erated to admit compressed air to an end of cyl 
iner 4 whereby rod 42 is extended and the clamp 
ing means closed. Of course when the limit 
Switch is open the solenoid valve will act to ad 
mit compressed air to the other end of the cyl 
inder and the clamp will likewise be open. (See 
Fig. 4.) 

In order to obviate any chance of damage to 
the mechanism due to failure of the electric cir 
cuit or for other reason, positive means are pro 
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vided adapted to open the clamp as the gripper 
carriage approaches the same so that collision 
therebetween may be avoided. Such means Con 
prises a cam roller 58 mounted on the end of 
arm 59 locked to shaft 34. A cam track 60 is 
provided on member 48 adapted to engage said 
cam roller 58 and raise the same to rock shaft 
34 and thus open the clamp. Of course if such 
clamp has already been opened as will have been 
the case in normal operation, cam roller 58 will 
have been raised to a position where it will not 
engage Camway 60. 
Journalled in depending arms 6 is a shaft 62 

carrying a plurality of rack members 63. At the 
die end of the bench is a double acting cylinder 
64 with a plunger 65 extending from the lower 
end thereof. Such plunger is connected by means 
of a link 66 to lever arm 6 locked to the end of 
shaft; 62 so that upon admission of Compressed 
air to respective ends of cylinder 64 shaft 62 may 
be rocked to elevate or depress rack members 63. 
Control valve means 68 are provided for manual 
operation of the rack. As best shown in Fig. 11, 
similar rack members 69 are mounted on shaft 

below guideway 3 and adapted to be operated 
by similar link and lever means connected to 
the plunger of double acting cylinder mounted 
on C-frame member . Such last named cylin 
der is also provided with manual control means, 
not shown. It Will thus be seen that when Such 
cylinders are operated to depress rack members 
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69 and 63 containing the work pieces dropped 
thereon by the gripper jaws at the conclusion of 
the drawing operation, such work pieces will roll 
down the inclined guideway 2 comprised by the 
upper Surfaces of the base portions of mem 
bers and be laterally discharged into the re 
ceiving rack 3. It will be noted that this con 
struction provides for all of the work pieces from 
both of the guideways being discharged laterally 
at the same side of the draw bench. This facil 
itates removal of the completed work and per 
mits a greater degree of access to the bench. 
As best shown in Figs. 3 and 5, the driving. 

mechanism comprises an electric motor 74 oper 
ative to turn a drive shaft 75 to which gears 76 
and 76' are keyed. Mounted for pivotal move 
ment about the axis of such drive shaft are two 
housings or casings and ' in which are 
journalled shafts 78 and 78’ respectively. Keyed 
to the outer end of shaft 78 is drive sprocket 28 
and keyed to such shaft within housing 77 is gear 
9 in driven engagement with said gear 76. It 

is at Once apparent that gears 76 and 79 will 
maintain proper engagement when housing 77 is 
rotated about the axis of drive shaft, 5. Piv 
otally mounted on stub shaft 80 in boss 8 of cas 
ing is an arm 82 joined by means of a turn 
buckle 83 to arm 84 pivotally mounted on guide 
way 4. It will be seen that by means of turn 
buckle 83 housing 7 may be tipped about the 
axis of drive shaft 5 to ensure tight engage 
ment of Sprocket 28 and chain. 26, the turn 
buckle acting as a jack. Similar means is pro 
vided to tighten the chain travelling along guide 
way 3 on drive sprocket 28, it being noted that 
gears 79 and 79 each have their respective sep 
arately adjustable housings. 
While the operation of the drawing mechanism 

of this invention is more or less obvious from 
the foregoing description, such operation will new 
ertheless be briefly explained. The ends of the 
work pieces are inserted in the dies in position to 
be seized by the jaws of the gripper mechanism, 
the feeding or loading means being no part of 

35 

40 

45 

60 

65 

70 

75 

3 
this invention. Carriage 4 is then advanced be 
tween clamping arms 32 and 33 and as the point 
of attachment of lever arm 3 to the chain passes 
around sprocket 27 from the upper to the lower 
Course of the chain the pairs of jaws 5 and 
6 are automatically closed to seize the ends of 
the work pieces to be drawn. As carriage f4 
moves along guideway 4 the work is drawn 
through the dies. Shortly prior to the passage 
of the latter ends of the workpieces through the 
dies, the upstanding arm 49 engages limit switch 
47 to cause arms 32 and 33 to swing their re 
Spective clamping shoes into cooperative fric 
tional clamping engagement with the work 
pieces. Buckling and whipping of the work 
caused by jumping forward as it is released from 
the die is thus avoided. Otherwise the tubing 
may be bent into a sinuous configuration seri 
ously interfering with further handling. The 
Work gripping means continues to move along 
the guideway until the ends of the work pieces 
clear the aforesaid clamp. Shortly thereafter 
the point of attachment of lever arm 3 passes 
over idler 30 operating to open the work grip 
ping jaws and permit such work to be deposited 
on rack members 63. Sufficient time is thus af 
forded for the carriage f4 to get out of the way 
of the tube before the point of attachment of 
lever arm 3 of the chain passes about sprocket 
28 causing reciprocation of gripper carriage 4 
in the opposite direction toward the die end of 
the machine, where the procedure is repeated. 
Of course the gripper mechanism carried by 
guideway 3 operates in a similar manner in 
conjunction with its respective clamping mech 
anism, likewise operated by a solenoid valve con 
trolled by a limit switch. The limit switches may 
be adjustably located on the guideways to adapt 
the operation of the clamping means to different 
lengths of tubing. 
Although in Figs. 1 and 12 the gripper means 

of the two guideways are shown side by side, 
such gripper means may be oppositely located 
on their respective guideways so that one will 
just be Seizing work to be drawn when the other 
has released the completed work and is about to 
return to the die end. In this way, work will be 
drawn. On only one bench at a time and a less 
powerful driving means will be required than 
when both benches are engaged in drawing work 
Simultaneously. 

It will be seen from the foregoing that drawing 
mechanism has been provided affording a great 
economy in the use of power and the operator's 
time. The underslung work gripping means per 
mits the completed work to be deposited on the 
subjacentracks for lateral discharge, thus avoid 
ing heavy manual labor and speeding operations. 
Other modes of applying the principle of our 

invention may be employed instead of the one ex 
plained, change being made as regards the mech 
anism herein disclosed, provided the means stated 
by any of the following claims or the equivalent 
of such stated means be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. In drawing mechanism, a guideway, an end 

less chain supported adjacent said guideway and 
having upper and lower courses substantially par 
allel thereto, means for driving said chain, grip 
per means supported by said guideway for re- . 
ciprocating movement therealong, means includ 
ing lever means connecting said gripper means 
to Said chain operative to reciprocate said grip 
per means along said guideway upon movement 



4. 
of said endless chain in a single direction, said 
lever means being operative to maintain said 
gripper means in open position when the point 
of attachment of said lever means to said chain 
is travelling with the upper course of said chain 
and to maintain said gripper means in closed 
position when such point of attachment is travel 
ling with the lower course of said chain. 

2. In drawing mechanism, a guideway, an 
endless chain supported adjacent said guideway 
and having upper and lower courses substantial 
ly parallel thereto, means for driving said chain, 
gripper means Supported by said guideway for 
reciprocating movement therealong, means in 
cluding lever means connecting said gripper 
means to said chain operative to reciprocate said 
gripper means along said guideway upon move 
ment of Said endless chain in a single direction, 
Said lever means attached to said chain being op 
erative to close said gripper means when the point 
of attachment of said lever means to said chain 
is 3n the lower course of said chain and to open 
said gripper means when such point of attach 
ment is raised above such lower course, and 
means adjacent an end of such lower course 
adapted to raise Said chain to cause opening of 
Said gripper means shortly before reaching the 
end of such lower course. 

3. In drawing mechanism, a guideway, sprock 
ets adjacent each end of said guideway, an 
endleSS chain mounted on said sprockets com 
prising an upper and a lower course, means for 
driving one of said sprockets to drive said chain, 
gripper means supported by said guideway for re 
ciprocating movement therealong, means con 
necting Said gripper means to said chain Opera 
tive to reciprocate said gripper means along said 
guideway upon movement of said endless chain 
in a single direction, said Connecting means com 
prising lever means pivotally attached to said 
chain and operative to close Said gripper means 
when the point of attachment of said lever means 
to said chain in On the lower course of said chain 
and to Open Said gripper means when such point 
of attachment is raised above such lower course, 
and means adjacent said driven sprocket Over 
which said lower course of chain is adapted to 
pass prior to reaching said driven sprocket op 
erative to raise said chain to open said gripper 
means upon passing of such point of attach 
ment thereover before reaching the end of Such 
loWer Course. 

4. In drawing mechanism, a guideway, a die 
through which work is drawn located adjacent 
one end of said guideway, an endless chain sup 
ported adjacent said guideway and having up 
per and lower courses arranged substantially par 
allel thereto, means for driving said chain with 
such lower course moving away from said die, 
gripper means supported by said guideway for 
movement therealong and operative to seize the 
work and draw such work through said die, means 
connecting said gripper means to said chain op 
erative to reciprocate said gripper means from 
and toward said die upon movement of Said end 
less chain in a single direction, said connecting 
means comprising lever means pivotally attached 
to said chain and operative to close said gripper 
means when the point of attachment of said 
lever means to said chain is on the lower course 
of said chain and to Open Said gripper means 
when such point of attachment is on the upper 
course of said chain, clamping means located 
adjacent said die operative to frictionally grasp 
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thereof upon sudden release from said die, air 
pressure means operative to open and close said 
clamping means, an electric circuit including a 
limit switch to Control the Operation of said air 
pressure means, and means travelling with said 
gripper means operative to engage said limit 
switch shortly prior to passage of the work 
through Said die to cause closing of said clamping 
means and to engage Said limit switch upon re 
ciprocation of said gripper means toward said die 
to cause opening of said clamping means. 

5. In drawing mechanism, a die through which 
work is drawn, gripper means operative to seize 
the work and draw such work through said die, 
clamping means located adjacent said die oper 
ative to frictionally grasp such work to prevent 
jumping of the latter end thereof upon sudden 
release from said die, fluid pressure means oper 
ative to Open and close said clamping means, a 
solenoid valve to control said pressure means, an 
electric circuit including a limit switch to control 
the action of said valve, and means automatically 
operative to engage said limit Switch to cause 
closing of Said clamping means shortly prior to 
passage of the latter end of such work through 
Said die. 

6. In drawing mechanism, a guideway, a die 
through which Work is drawn located adjacent 
One end of Said guideway, an endless chain sup 
ported adjacent Said guideway and having upper 
and lower courses arranged substantially parallel 
thereto, means for driving said chain with such 
lower course moving away from said die, gripper 
means supported by said guideway for movement 
therealong and operative to seize the work and 
draw. Such work through said die, means Connect 
ing said gripper means to said chain operative to 
reciprocate said gripper means from and toward 
Said die upon movement of said endless chain in 
a single direction, said connecting means com 
prising lever means pivotally attached to said 
chain and Operative to close said gripper means 
when the point of attachment of said lever means 
to said chain is on the lower course of said chain 
and to open said gripper means when such point 
of attachment is on the upper course of such 
chain, clamping means located adjacent said die 
operative to frictionally grasp such work to pre 
vent jumping of the latter end thereof upon sud 
den release from Said die, air pressure means op 
erative to open and close said clamping means, 
a Solenoid valve to control said pressure means, 
an electric circuit including a limit switch to 
control the action of said valve, means travelling 
with said gripper means operative to engage said 
limit switch shortly prior to passage of the work 
through said die to cause closing of said clamping 
means and to engage Said limit switch upon re 
ciprocation of said gripper means toward said 
die to cause opening of Said clamping means, and 
Cam means automatically operative to open said 
clamping means when said gripper means ap 
proaches said die to seize and draw further work, 
should said pressure means have failed to open 
said clamping means. 

7. In drawing mechanism, a die through which 
work is drawn, gripper means operative to seize 
the work and draw such work through said die, 
clamping means located adjacent said die oper 
ative to frictionally grasp such work to prevent 
jumping of the latter end thereof upon sudden 
release from Said die, fluid pressure means oper 
ative to open and close said clamping means, a 
solenoid valve to control said pressure means, and 

such work to prevent jumping of the latter end electric circuit including a limit switch to con 
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trol the action of Said valve, means automatile 
cally Operative to engage said limit switch to 
cause closing of said clamping means shortly 
prior to passage of the latter end of such work 
through Said die, and cam means carried by Said 
gripper means automatically operative to open 
Said clamping means when said gripper means 
approaches said die to seize further work, should 
said fluid pressure means have failed to open said 
clamping means. 

8. In tube drawing mechanism, a pair of lon 
gitudinal guideways disposed parallel to one an 
other, C-shaped frame members to one side of 
said guideways and supporting Said guideways 
from above to permit lateral removal of work 
pieces from the outer sides of said guideways, 
dies at ends of said guideways, gripper means 
operable to travel along each of Said guideways 
to draw work through said dies, and a set of tilt 
able rack members below each of said guideways 
whereon the work pieces are adapted to be de 
posited subsequent to the drawing operation, both 
sets of said rack members being inclinable to the 
Side unobstructed by said frame members to dis 
charge Stich Work pieceS. 

9. In tube drawing mechanism, a pair of longi 
tudinal guideways disposed parallel to One an 
other, C-shaped frame members to one side of 
said guideways and Supporting said guideways 
from above to permit lateral removal of work 
pieces from the outer sides of said guideways, dies 
at ends of Said guideways, gripper means operable 
to travel along each of Said guideways to draw 
work through said dies, a set of tiltable rack 
members below each of said guideways whereon 
the workpieces are adapted to be deposited subse 
quent to the drawing Operation, and means oper 
ative to incline either of Said sets of rack mem 
bers, as desired, to the side unobstructed by said 
frame members to discharge such work pieces. 

10. In drawing mechanism, a guideway, an end 
less chain having upper and lower courses Sub 
stantially parallel thereto, means for driving said 
chain continuously in the same direction, and 
gripper means supported by said guideway for 
movement therealong and adapted to seize the 
work to be drawn, Said gripper means compris 
ing a carriage having trolley wheels by which said 
carriage is suspended from said guideway, jaws 
carried by said carriage, and means connecting 
said carriage to said chain and operative to open 
said jaws when such point of attachment to said 
chain is raised and to close said jaWs when Such 
point is lowered. 

11. In drawing mechanism, a guideway, an end 
less chain disposed adjacent said guideway, means 
for driving Said chain continuously in the same 
direction, and gripper means supported by Said 
guideway for movement therealong and adapted 
to seize the work to be drawn, Said gripper means 
comprising a carriage, paired jaw members slid 
ably mounted in angularly related cam ways in 
said carriage, and lever means connecting said 
carriage to said chain and operative to open and 
close said gripper jaws as the point of attach 
ment of said means passes from One course of said 
chain to the other. 

12. In drawing mechanism, a guideway, an end 
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less chain disposed adjacent said guideway, means 
for driving said chain, and gripper means Sup 
ported by said guideway for movement there 
along and adapted to seize the Work to be drawn, 
said gripper means comprising a carriage, paired 
jaw members slidably mounted in angularly re 
lated cam ways in said carriage, lever means piv 

S 
otally mounted on said carriage, one end of Said 
lever means being pivotally attached to said chain 
and the other end connected with said jaw mem 
bers, and means Operative to raise and lower Said 
chain in its course of travel to open and close the 
gripper jaws. 

13. In tube drawing mechanism, a pair of lon 
gitudinal guideways disposed parallel to one an 
other, substantially C-shaped frame members to 
one side of said guideways and supporting said 
guideways from above to facilitate lateral re 
moval of work pieces at the other side of said 
guideWays, dies at ends of said guideways, Sprock 
ets adjacent each end of each of said guideways, 
endless chains mounted on said respective sprock 
etS and comprising upper and lower courses sub 
stantially parallel to said respective guideways, 
means for driving said sprockets adjacent the 
ends of said guideways farthest removed from 
said dies, gripper means Supported by each of said 
guideways for movement therealong, means con 
necting said gripper means to Said respective 
chains operative to reciprocate said gripper means 
along said respective guideways upon movement 
of said chains in a single direction, said connect 
ing means comprising lever means pivotally at 
tached to said chains and Operative to close said 
gripper means when the points of attachment 
of said lever means to said chains are on the lower 
courses of said chains and to open said gripper 
means when such points of attachment are raised 
above such lower courses, and means located ad 
jacent said dies operative to grasp the work 
pieces shortly before such work pieces pass 
through said dies and support such work pieces 
to prevent whipping upon release from the die. 

14. In drawing mechanism, a guideway, an end 
less chain supported adjacent said guideway and 
having upper and lower courses substantially par 
allel thereto, means for driving said chain, grip 
per means Supported by said guideway for re 
ciprocating movement therealong, means includ 
ing lever means connecting said gripper means 
to said chain operative to reciprocate said grip 

' per means along said guideway upon movement of 
Said endless chain in a single direction, said le 
Ver means being operative to maintain said grip 
per means in open position when the point of 
attachment of said lever means is travelling with 
One Such course of said chain and to maintain 
Said gripper means in closed position when such 
point of attachment is travelling with the other 
Such course of said chain. 

15. In drawing mechanism, a die through which 
Work is drawn, gripper means operative to seize 
the Work and draw such work through said die, 
clamping means located adjacent said die opera 
tive to frictionally grasp such work to prevent 
Whipping of the latter end thereof upon sudden 
release from said die, means operative to close 
Said clamping means shortly prior to passage of 
the latter end of such work through said die, 
and can means associated with said gripper 
means adapted to open said clamping means when 
Said gripper means approaches said die to seize 
further work. 

16. In drawing mechanism, a die through which 
Work is drawn, gripper means operative to seize 
the Work and draw such work through said die, 
clamping means located adjacent said die opera 
tive to frictionally grasp such work to prevent 
Whipping of the latter end thereof upon sudden 
release from Said die, and cam means associated 
with Said gripper means adapted to open said 
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clamping means when said gripper means ap 
proaches said die to seize further work. 

17. In drawing mechanism, the combination 
of a guideway, an endless chain supported ada 
cent said guideway and having a course sub 
stantially parallel thereto, means for driving said 
chain continuously in the same direction, a car 
riage supported by said guideway for reciprocat 
ing movement therealong, gripper means in said 
carriage, and means connecting said chain to said 
carriage, whereby the latter is reciprocated in 
opposite directions as the point of such connec 
tion passes from the one course to the other of 
said chain. 

18. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having a course substantially 
parallel thereto, means for driving said chain 
continuously in the same direction, a carriage 
supported by said guideway for reciprocating 
movement therealong, gripper means in said car 
riage, means connecting said chain to said car 
riage, whereby the latter is reciprocated in op 
posite directions as the point of such connection 
passes from the one course to the other of said 
chain, and means adapted to operate said grip 
per means incidentally to movement of said car 
riage. 

19. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having a course substantially 
parallel thereto, means for driving said chain 
continuously in the same direction, a carriage 
supported by said guideway for reciprocating 
movement therealong, gripper means in said car 
riage, and means Connecting said chain to Said 
carriage, whereby the latter is reciprocated in 
opposite directions as the point of such connec 
tion passes from the one course to the other of 
said chain, said connecting means being also op 
eratively connected to said gripper means. 

20. In drawing mechanism, the combination 
of a guideway, an endless chain supported adja 
cent said guideway and having a course substan 
tially parallel thereto, means for driving said 
chain continuously in the same direction, a car 
riage supported by said guideway for reciprocat 
ing movement therealong, gripper means in Said 
carriage, means connecting said chain to said 
carriage, whereby the latter is reciprocated in Op- i 
posite directions as the point of such connection 
passes from the one course to the other of Said 
chain, said connecting means being also opera 
tively connected to said gripper means, and inde 
pendent means adapted to operate said gripper 
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21. In drawing mechanism, the combination 

of an approximately horizontal guideway, an end 
less chain supported adjacent said guideway in a 
substantially vertical plane and having upper 
and lower courses substantially parallel to Said 
guideway, means for driving said chain continu 
ously in the same direction, a carriage supported 
by said guideway for reciprocating movement 
therealong, gripper means on said carriage, and 
an arm attached at one end to said chain and 
at the other end to said carriage, whereby the 
latter is reciprocated in opposite directions as the 
point of attachment of said arm to said chain 
passes from the one course thereof to the other. 

22. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having upper and lower 
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courses substantially parallel thereto, means for 
driving said chain continuously in the same di s 
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rection, a carriage supported by said guideway 
for reciprocating movement therealong, gripper 
means on said carriage, and an arm attached at 
one end to said chain and at the other end to said 
carriage, whereby the latter is reciprocated in 
opposite directions as the point of attachment of 
said arm to said chain passes from the one course 
thereof to the other, said arm being connected 
with said gripper means to operate the same in 
cidentally to the swinging movement of said arm 
thus produced. 

23. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having upper and lower 
courses substantially parallel thereto, means for 
driving said chain continuously in the same di 
rection, a carriage supported by said guideway 
for reciprocating movement therealong, gripper 
means on said carriage, an arm attached at One 
end to said chain and at the other end to said 
carriage, whereby the latter is reciprocated in 
opposite directions as the point of attachment of 
said arm to said chain passes from the one Course 
thereof to the other, and means adapted to op 
erate said gripper means incidentally to move 
ment of Said carriage. 

24. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having upper and lower 
courses Substantially parallel thereto, means for 
driving said chain continuously in the same di 
rection, a carriage supported by said guideway 
for reciprocating movement therealong, gripper 
means on said carriage, and an arm attached at 
one end to said chain and at the other end to 
said carriage, whereby the latter is reciprocated 
in Opposite directions as the point of attachment 
of said arm to said chain passes from the one 
course thereof to the other, said arm being con 
nected with said gripper means to operate the 
same incidentally to the swinging movement of 
said arm thus produced, and independent means 
adapted to Swing said arm to Operate said grip 
per means. 

25. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having upper and lower 
courses substantially parallel thereto, means for 
driving said chain continuously in the same di 
rection, a carriage supported by said guideway 
for reciprocating movement therealong, gripper 
means on Said carriage, and a bell-crank lever 
pivotally mounted on Said carriage, one arm of 
said lever being permanently pivotally attached 
to said chain. So as to be carried by the latter 
through both of its courses and the other arm of 
Said lever being operatively connected with said 
gripper means. 

26. In drawing mechanism, the combination of 
a guideway, an endless chain supported adjacent 
said guideway and having upper and lower 
courses substantially parallel thereto, means for 
driving said chain continuously in the same di 
rection, a carriage supported by said guideway for 
reciprocating movement therealong, paired grip 
per jaws on Said carriage, and a bell-crank lever 
pivotally mounted on said carriage, one arm of 
said lever being permanently pivotally attached 
to said chain. So as to be carried by the latter 
through both of its courses and the other arm of 
Said lever having resilient connection with said 
gripper jaws. 

27. In drawing mechanism, the combination 
of a guideway, a chain supported in said guide 
Way and having a course substantially parallel 
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thereto, a carriage supported by said guideway 
for movement therealong, gripper means on said 
carriage, and an arm attached at One end to Said 
chain and at the other to Said carriage, said 
arm controlling said gripper means and the 
points of such attachment during the drawing 
operation being in line with Such course of the 
chain. 

28. In drawing mechanism, the combination of 
a guideway, a chain Supported in Said guideway 
and having a course substantially parallel there 
to, a carriage supported in underslung relation 
to said guideway for reciprocating movement 
therealong, gripper means on Said carriage, and 
an arm attached at one end to said chain and at 
the other to said carriage, said arm controlling 
said gripper means and the points of such at 
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tachment during the drawing operation being in 
line with such course of the chain. 

29. In drawing mechanism, paired draw 
benches positioned in parallel, dies located at 
adjacent ends of Said benches, work gripping 
means on Said respective benches mounted for 
reciprocable movement therealong, endless chains 
for moving said gripping means respectively, and 
driving means for said chains adapted to drive 
both thereof continuously in the same direction, 
said chains being connected to said gripping 
means at points such that when one gripping 
means is adjacent the corresponding die the 
other gripping means will be at the opposite end 
of the corresponding bench. s 
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