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This invention relates generally to metal work 
ing machines and refers more particularly to in 
proved means for handling the stock to be worked 
or otherwise fasfioned in metal working ma 
chineS. 
One of the principal objects of this invention 

is to substantially increase the capacity of metal 
working machines to perform their intended 
functions by providing stock feeding mechanism 
which operates in conjunction with one or more 
tools on the machine to continuously supply Sep 
arate lengths of stock to the topl or tools in such 
a manner that lost motion in the cycle of opera 
tion of the machine is reduced to a minimum. 
Another object of this invention which con 

' tributes materially to inCreasing the production 
rate of metal Working machines is to provide 
means for successively feeding a plurality of 
lengths of stock by gravity to a Work holding 
clamp which operates periodically to transfer the 
lengths of stock to a position in operative rela 
tion to the tool or tools associated with the metal 
working machine. 

Still another object of this invention is to pro 
vide a metal working machine having means for 
returning the work holding clamp with the fin 
ished length of Stock therein to a position adja 
cent the feeding means and having means for 
ejecting the finished length of Stock from the 
clamp by forcing an unfinished length of Stock 
into the clamp. 
A further object of this invention is to provide 

a metal working machine having axially aligned 
revoluble tools spaced from each other a dis 
tance sufficient to enable a length of stock to be 
inserted therebetween and having cooperating 
clamping jaws respectively supported on oppo 
site sides of the axis of the tools for relative 
movement into and out of clamping engagement 
with a length of stock. 
A still further object of this invention is to Sup 

port a length of stock to one side of the axis of 
rotation of the tools in Such a manner that the 
lowermost length of stock is positioned between 
the clamping jaws in the open position of the 
latter and is moved by one of the jaws into align 
ment with the tools as the jaws are closed. 
In addition to the foregoing this invention con 

templates a construction of the type set forth in 
the preceding paragraph wherein the finished 
length of stock is automatically ejected upon 
opening of the clamp and a length of unfinished 
stock falls in place between the clamping jaws. 
The foregoing, as well as other objects, will be 

made more apparent as this description proceeds, 
especially when considered in connection with 
the accompanying drawings, wherein: 

Figure 1 is a side elevational view partly in sec 
tion of a metal Working machine constructed in 
accordance with this invention; 
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Figure 2 is an end elevational view partly in 
Section of the machine shown in Figure 1; 

Figure 3 is a sectional view taken substantially 
On the plane indicated by the line 3-3 of Fig 
ure 1 ; - 

Figure 4 is a fragmentary sectional view taken 
substantially on the plane indicated by the line 
4-4 of Figure 1; 

Figure 5 is a Cross sectional view taken sub 
stantially on the plane indicated by the line 5-5 
of Figure 4; 

Figure 6 is a sectional view taken substantially 
On the plane indicated by the line 6-6 of Fig 
ure 1; - 

Figure 7 is a sectional view taken substantially 
on the plane indicated by the line 7-7 of Fig 
ure 8; 

Figure 8 is a sectional view taken substantially 
On the plane indicated by the line 8-8 of Fig 
lure 1; 

Figure 9 is a sectional view taken substantially 
on the plane indicated by the line 9-9 of Fig 
ure 6; 

Figure 10 is a sectional view taken substantially 
on the plane indicated by the line 0-0 of 
Figure 9; 

Figure ll is a side elevational view of a slight 
ly modified form of metal working machine; 

Figure 12 is an end elevational view of the ma 
chine shown in Figure 11 ; 

Figure 13 is a sectional view taken substan 
tially on the plane indicated by the line 3-3 
of Figure 11; - 

Figure 14 is a sectional view taken substantially 
on the plane indicated by the line 4-4 of 
Figure 13; 

Figure 15 is a fragmentary sectional view of 
One of the tools forming a part of the machine 
shown in Figure 11; 

Figure 16 is a Cross sectional view taken sub 
... stantially on the plane indicated by the line 
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6-6 of Figure 15; 
Figure 17 is a sectional view of the work hold 

ing clamp and stock feeding mechanism of the 
machine shown in Figure 11; and 
Figure 18 is a fragmentary elevational view of 

a further embodiment of this invention. 
For the purpose of illustrating this invention 

I have shown a metal working machine espe 
cially designed for reducing one or both ends 
of a length of tubular stock, although it will 
be understood as this description proceeds that 
the invention is applicable in practically any 
case Where it is desirous of feeding stock to 
forming mechanism regardless of the specific 
nature of the latter. 
Referring now more in detail to the embodi 

ment of the invention shown in Figures 1 to 10, 
inclusive, it will be noted especially from Figure 1 
that my improved metal working machine com 
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site ends of the cylinder 6 through a two-way 
solenoid valve 64. The solenoid operated valve 
64 is controlled by a limit switch 65 mounted on 
the base 20 of the machine in a position to be 
engaged by a cam 66 which is shown in Figure 1. 
as mounted on the rod 38. The arrangement is 
such that initial upward movement of the rod 
38 to move the tool 44 toward the work holding 
clamp 22, engages the cam with the limit Switch 
65 and closes the latter. As a result of this oper 
ation, fluid under pressure is admitted to the 
cylinder 6 through the conduit 6 and fluid 
pressure is exhausted from the opposite end of 
the cylinder through the conduit 68. Accord 
ingly, the piston 62 is advanced to move the 
clamping jaws in registration with the tool so 
that as the latter continues to advance, the length 
of stock between the jaws enters the recess 45 
in the tool. 
Attention is called to the fact at this time that 

as the clamping jaws move into registration with 
the tool 44, the jaw 5 engages an abutment 69 
on the block 59 in such a manner that continued 
movement of the piston 62 in the above men 
tioned direction compresses the springs 54 and 
rigidly clamps a length of Stock between the 
cooperating jaws. As a result, the length of stock 
is positively held by the clamping jaws during 
the operation of the tool to reduce the stock. 
The clamping jaws remain in registration with 

the tool 44 until the latter completes the reduc 
ing operation or until the operator releases the 
foot pedal 36. As soon as the foot pedal 36 is 
released, the spring 40 moves the rod 38 in a 
downward direction to return the tool 44 to its 
outermost position and, since the cam 66 is se 
cured to the rod 38, the limit Switch 55 is auto 
matically opened. Movement of the limit switch 
55 to its open position operates the valve 64 to 
admit fluid under pressure into the cylinder 6 
through the conduit 68 and to exhaust fluid 
under pressure from the opposite end of the cyl 
inder through the conduit 6. As a result of this 
operation, the clamping jaws with the finished 
work therein are returned to a position in regis 
tration with the trough 50. 
As soon as the clamping jaws are moved into 

registration with the trough 50, the length of 
stock supported by the trough 50 is transferred 
from the trough to a position between the clamp 
ing jaws and the finished length of stock is 
ejected from the clamping jaws by the unfinished 
length of stock entering the jaws. For accom 
plishing the above results a fluid pressure oper 
ated plunger TO is supported in axial alignment 
with the outer end of the trough. As shown in 
Figure 7, the plunger 70 has a piston 7 secured 
thereto and the piston reciprocates in a cylin 
der 72 having the opposite ends respectively con 
nected to a source of fluid under pressure through 
the medium of a Solenoid operated tWO-Way 
valve 73. 
The valve 73 is automatically operated by a 

limit switch 74 mounted on the base 20 of the 
machine in a position to be engaged by a cam 
75 which is shown in Figure 1 as secured to the 
rod 38 for movement as a unit with the latter. 
The arrangement is such that when the rod 38 
is moved in a downward direction by the spring 
40 to return the tool 44 to its outermost position, 
the limit switch 74 is closed by the cam 75. Clos 
ing of the limit switch 74 operates the valve 73 
to admit fluid under pressure into the outer end 
of the cylinder 72 through the medium of the 
conduit 76 and to exhaust fluid under preSSure 

10 

s 

20 

25 

30 

35 

() 

45 

50 

55 

(0. 

65 

70 

s 

3 
from the inner end of the cylinder through the 
medium of the conduit 77. As a result, the 
plunger 70 is moved in an inward direction along 
the trough 50 to force the length of stock in the 
trough to a position between the clamping jaws 
5 and 52. It will, of course, be understood that 
the timing between the operation of the two 
limit switches 65 and 74 is such that the clamp 
ing jaws assume positions in registration with 
the trough before the plunger 70 operates to 
transfer the length of stock in the trough to 
the clamping jaws. 
3It follows from the above that as soon as the 

Operator again raises the rod 38 by depressing 
the foot pedal 36, the limit switch 74 is opened 
and the valve 73 is operated to admit fluid under 
pressure into the inner end of the cylinder 72 
and to exhaust fluid under pressure from the 
outer end of the cylinder. Thus, during the in 
terval that the clamping jaws move into regis 
tration with the tool 44, the plunger 70 is re 
tracted to enable the lowermost length of stock 
in the stack or in the portion 49 of the hopper 
to fall to a position in the trough 50 so as to be 
engaged by the plunger 79 during the next cycle 
of operation. 

It will be noted from the above that it is im 
portant to accurately locate the clamp with re 
spect to both the tool 44 and the trough 50. In 
this connection attention is directed to Figure 6 
wherein it will be noted that the block 59 on which 
the clamp is supported is mounted on a bracket 
80 which, in turn, is connected to a plate 8 in 
a manner to enable the position of the clamp to 
be adjusted transversely of the axis of rotation 
of the tool. The plate 8 is supported on the 
base 20 of the machine by means of bolts 82 in 
a manner to enable the clamp to be adjusted 
fore and aft or in the general direction of the 
axis of the tool 44. It will also be noted from 
Figure 6 that the meeting surfaces of the block 
59 and the bracket 80 are inclined and that the 
two are connected together by bolts 83 in a man 
ner to enable the block 59 to slide relative to 
the bracket 80. Owing to the inclination of the 
meeting surfaces of the block 59 and the bracket 
80, it will be noted that movement of the block 
59 relative to the bracket 80 varies the elevation 
of the clamping jaws 5 and 52. Thus, it will 
be noted that provision is made for accurately 
positioning the clamping jaws with respect to 
both the tool 44 and the trough 50. 

In the embodiment of the invention illustrated 
in Figures 11 to 15, inclusive, I have shown a 
metal working machine capable of simultaneously 
reducing Opposite Cnds of a length of tubing. 
Upon reference to Figure 11, it will be noted that 
the machine is provided with a pair of aligned 
reducing tools 84 and 85 normally spaced from 
each other a sufficient distance to enable a length 
of stock to be inserted therebetween. Both tools 
are identical in construction and one of the tools 
is shown in detail in Figures 15 and 16 of the 
drawings. In the interest of simplicity the tools 
illustrated in connection with the machine shown 
in Figure 11 are identical in construction and 
operation to the tool 44 previously described Ac 
Cordingly, COI'responding parts of the tools are 
designated by the same reference characters em 
ployed in describing the tool 44. 
The tools 84 and 85 are not only rotatable 

around their common axis but are also movable 
toward and away from each other along this axis. 
For accomplishing this result the tools are re 
spectively mounted in heads 86 and 87 which are 



4. 
preferably identical in Construction to the head 
2f previously described. In general, the tools 
84 and 85 are noved toward and away from each 
other by a prir of racks 88 and 89, respectively, 
mounted e, opposite sides of the machine for 
reciprocation in a vertical direction. The lower 
ends of the racks are operatively connected by 
suitable linkage to a foot pedal 90 in such a man 
ner that downward movement of the foot pedal 
raises both racks and affects a movement of the 
tools toward each other. The tools are retracted 
or returned to their inoperative positions by 
means of springs 9 respectively acting on the 
racks 88 and 89 in the same manner as the spring 
40 described in connection with the first embodi 
ment of this invention. 

During the time the tools are respectively re 
ducing opposite ends of a length of stock, the lat 
ter is rigidly clamped intermediate its ends by a 
clamp 92 having cooperating jaws 93 and 94. 
Upon reference to Figures 13 and 17 it will be 
noted that the clamping jaw 94 is fixed at one 
side of the axis of rotation of the tools and that 
the clamping jaw 93 is Supported at the opposite 
side of this axis on a slide 95. The slide 95 is 
mounted on a bracket 96 for movement toward 
and away from the fixed jaw 94. 

In the present instance the slide is moved in 
opposite directions by means of a fluid pressure 
operated motor 97 identical in construction to 
the fluid pressure operated motor 60 and con 
trolled in substantially the same manner as the 
latter motor. In general, the flow of fluid pres 
sure to the fluid motor 97 is controlled by a Sole 
noid operated valve (not shown) similar to the 
valve 64 previously described. 
As in the first embodiment of the invention, 

the value is automatically Operated by a limit 
switch 98 supported on the machine frame in the 
path of travel of a cam 99 which is movable as a 
unit with the rack 89. The arrangement is such 
that when both racks are moved in an upward 
direction to initially move the tools toward each 
other, the limit switch is closed by the cam 99 
and the fluid motor 97 is operated to move the 
slide 95 together with the clamping jaw 93 to 
ward the fixed clamping jaw 94. 
The two clamping jaws remain in their clamp 

ing position until the tools are returned by the 
racks to their inoperative positions. At this time 
the limit switch 98 is opened by the cam 99 and 
the fluid motor 97 operates to move the slide 
95 together with the jaw 93 in a direction away 
from the fixed jaw 94 to open the clamp. 
In the present instance the lengths of stock 

to be reduced by the tools are successively fed 
by gravity to a position directly between the 
clamping jaws when the clamp 92 is in its open 
position. As shown in Figure 17, a vertical stack 
of stock is positioned to one side of the axis of 
rotation of the tools by a hopper 00 similar in 
construction to the hopper 48. The delivery end 
of the hopper 00 registers with the space be 
tween the clamping jaws in the open position of 
the clamp and the stack of stock is supported by 
pins Of slidably mounted in bores extending 
through the jaw 93. 
The above construction is such that when the 

clamping jaw 93 is retracted to the position shown 
in Figure 17, the lowermost length of stock in the 
stack falls by gravity to a position in engagement 
with the projecting ends of the pins Of. The 
pins 8 are so located that the lowermost length 
of stock in the Stack is Supported between the 
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stock directly above the lowermost length of stock 
is positioned so as to be substantially free from 
the clamping surfaces of the jaws. As a result, 
movement of the jaw 93 toward the jaw 94, from 
the position thereof shown in Figure 17, shifts 
the lowermost length of stock laterally against 
the fixed jaw 94 and clamps the stock in the 
proper position for engagement by the reducing 
tools 84 and 85. It will be noted that as the jaw 
93 approaches the jaw 94, the top edge O2 of 
the jaw 93 moves beneath the stack of stock and 
supports the latter until the jaw 93 is again re 
tracted. 

It is also important to note that as the jaw 
93 is moved toward the jaw 94 the projecting 
ends of the pins of abut the jaw 94 in such a 
manner that continued movement of the jaw 93 
is affected relative to the pins fol. The above 
arrangement is Such that initial return movement 
of the jaw 93 is accomplished while the project 
ing ends of the pins 0 are substantially flush 
with the adjacent surface of the jaw 93 and, as a 
result, the finished stock drops out of the ma-. 
chine by gravity. As the jaw 93 approaches its 
retracted position shown in Figure 17, the outer 
ends of the pins 0, respectively, abut the fixed 
pins 03 in Such a manner that the pins for are 
shifted inwardly in ample time to engage the 
lowermost length of stock in the stack as it falls 
between the jaws. 

If desired, ejection of the completed stock may 
be assisted by means of a lever í 04 pivoted inter 
mediate its ends as at 05. The inner end of the 
lever O4 is normally urged to a position between 
the clamping jaws by a spring 06 which con 
nects the outer end of the lever to a fixed part of 
the machine. The above construction is such 
that when the jaw 93 is initially moved toward its 
retracted position the inner end of the lever en 
gages the finished length of stock and applies a 
downward force on the latter which is sufficient 
to overcome any tendency for the stock to stick 
or to remain on the jaw 94. 

In Figure 18 of the drawings I have shown 
means for automatically raising the racks 88 and 
89 to move the reducing tools toward one an 
other. In detail, a prime mover 07 drives a 
worm 08 which, in turn, meshes with a worm 
Wheel fo9 and rotates the latter. The worm 
wheel fo9 is connected at a point offset from 
its axis of rotation with a rod O and this rod 
is, in turn, operatively connected by suitable 
linkage to the lower ends of the racks for 
reciprocating the latter. 

Operation 

The operation of the embodiment of the in 
vention shown in Figures 1 to 10, inclusive, will 
first be described. Assuming that the several parts 
of the machine are in the relative positions they 
assume when the tool 44 has just completed re 
ducing one end of a length of stock and that the 
Operator has released the foot pedal 36, it will 
be noted that the rack 34 is moved in a down 
ward direction by the spring 40. Movement of 
the rack 34 in a downward direction retracts or 
returns the tool 44 to its inoperative position 
wherein the length of stock is released from the 
tool. 

During initial downward movement of the rack 
34, the limit switch 35 is opened and the valve 
64 is operated to shift the clamp 22 to a position 
wherein the length of finished stock between the 
clamping jaws is aligned with the plunger T.O. 

clamping surfaces of the jaws and the length of 75 Continued downward movement of the rack 34 
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closes the limit switch 74 and operates the two 
way valve 73 in a manner to move the plunger 
0 in a direction to transfer the length of stock 

on the trough 50 to a position between the clamp 
ing jaws. It will be noted that as the unfinished 
stock enters the clamping jaws the completed 
length of stock is ejected from the jaws. 
Upon completion of the above operations, the 

operator depresses the foot pedal 36 to raise 
the rack 34 and move the tool 44 in an inward 
direction toward its operative position. Initial 
upward movement of the rack 34 opens the 
switch 74 and operates the valve 3 to retract the 
plunger 70 and permit another length of stock to 
fall from the hopper 48 onto the trough 50. Con 
tinued upward movement of the rack 34 closes 
the switch 65 and operates the valve 64 to shift 
the clamp to a position wherein the stock is 
aligned with the advancing tool 44 and wherein 
the stock is rigidly clamped between the clamp 
ing jaws by engagement of the jaw 5 with the 
fixed abutment 64. The Switch 65 remains 
closed and, accordingly, the work is held by the 
clamp in operative relation to the tool 44 until 
the operator again releases the foot pedal 36 to 
repeat the above cycle of operations. 

Referring now to the operation of the embodi 
ment shown in Figures 11 to 17, inclusive, it will 
be noted that as the operator depresses the foot 
pedal 90 the racks 88 and 89 are raised to move 
the reducing tools 84 and 85 in directions toward 
each other. Initial upward movement of the 
racks closes the limit switch 98 and effects an 
operation of the fluid motor 97 to shift the 
clamping jaw 93 toward the cooperating jaw 94. 
As the jaw 93 moves toward the jaw 94, the 
length of stock between the jaws is shifted into 
engagement with the jaw 94 and is clamped be 
tween the adjacent surfaces of the jaws. When 
in this latter position, the length of stock is 
aligned with the tools so that continued move 
ment of the tools toward each other effects a 
reduction of the opposite ends of the length of 
stock. 
The length of stock is held in operative rela 

tion to the tools until the reducing operation is 
completed and until the operator releases the 
foot pedal 90. At this time the racks 88 and 89 
are moved downwardly by the springs 9 to re 
turn the tools to their inoperative positions and 
the limit switch 98 is opened to effect operation 
of the fluid motor 97 to retract the clamping 
jaw 93. 
As pointed out above, during movement of the 

clamping iaw 93 toward the clamping jaw 94, 
the pins of are retracted so that initial return 
movement of the clamping aw 93 enables the 
finished length of stock to fall out of the ma 
chine between the jaws. When the iaw 93 ap 
proaches its retracted position, the pins of are 
shifted inwardly relative to the aw 93 by the 
abutments fo3 to again project the inner ends 
inf the pins beyond the adjacent face of the iaw 
93. Attention is called to the fact at this time 
that the pins are moved to their projected posi 
tions prior to disengagement of the top surface 
inf the jaw 93 with the lowermost length of stock 
in the stack so that, when the jaw 93 is complete 
lv retracted the pins are in a position to engage 
the lowermost length of stock in the stack as 
it drops from the delivery end of the hopper. 
What claim as my invention is: 
1. A metal working machine having a revoluble 

tool, a work clamp comprising a pair of separable 
jaws for engaging the work intermediate the ends 
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thereof, a stationary rigid positioning abutment 
for one of said jaws adapted to hold the work 
when engaged therewith in axial alignment with 
and in operative relation to said revoluble tool, 
means for feeding the work between said jaws 
in a position out of alignment with said tool, and 
means for moving the other one of said jaws to 
carry the work into operative position and to 
rigidly clamp the same against the first jaw and 
the latter against said stationary rigid abutment. 

2. A metal Working machine having a rev 
oluble tool, a work clamp comprising a pair of 
separable jaws for engaging the work interme 
diate the ends thereof, a stationary rigid posi 
tioning abutment for and in fixed relation to 
One of Said jaws adapted to hold the work when 
engaged therewith in axial alignment with and 
in operative relation to said revoluble tool, neans 
for feeding the work between said jaws in a posi 
tion out of alignment with said tool, and means 
for moving the other one of said jaws to carry 
the work into operative position and to rigidly 
clamp the same against the first jaw and the 
latter against said stationary rigid abutment. 

3. A metal working machine having a revoluble 
tool, a work clamp comprising a pair of separ 
able jaws for engaging the work intermediate 
the ends thereof, means for feeding the work be 
tween said jaws when in a position laterally offset 
from alignment with said revoluble tool, means 
for moving said jaws with the work therebetween 
from the work receiving position to a position in 
alignment and in operative relation to said rev 
oluble tool, and a stationary rigid abutment 
against the resistance of which said jaws are 
pressed when the work is in operative position to 
rigidly clamp the same. 

4. A metal working machine having a revoluble 
tool, a work clamp comprising a pair of jaws 
spring pressed towards each other, means for 
feeding the work longitudinally between and in 
engagement with said spring pressed jaws when 
in a position laterally offset from alignment with 
said revoluble tool thereby ejecting any work 
previously engaged therewith, a stationary rigid 
positioning abutment for said jaws adapted to 
hold the work when engaged therewith in axial 
alignment with and in operative relation to said 
revoluble tool, and fluid pressure means for mov 
ing said jaws from the work receiving position to 
a position adjacent to said stationary abutment 
and for rigidly clamping the work in the latter 
position. 

5. A metal working machine having a revo 
luble tool, a work clamp comprising a pair of 
jaws spring pressed towards each other, a rigid 
abutment for said work clamp positioned to hold 
the work in the clamp in axial alignment with 
and in operative relation to said revoluble tool, 
a holder for a stack of work in a position offset 
laterally and longitudinally from the work in 
axial alignment with said tool and with the lower 
most work piece in said stack in axial align 
ment with said work clamp in one of its positions, 
means for moving said lowermost work piece in 
the stack into said work clamp when in registra 
tion therewith and thereby ejecting any Work 
piece previously engaged with said clamp, and 
fluid pressure operated means for moving Said 
work clamp between the positions in registration 
with said stack and in engagement with said 
abutment whereby the work in said clamp is 
rigidly held in the latter position. 

WALTER P. HILL. 


