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40 Claims.

The invention relates to a new and useful im~
provement in an indexing and control mechanism
for a metal working machine wherein the material
to be operated upon is presented in succession to

6 a series of metal working units.

An object of the invention is to provide an in-
dexing and control mechanism for a machine of
the above character wherein the indexing device
operates through a control means for initiating

10 the operation of the metal working units and the
metal working units in turn operate through a
control mechanism for initiating the next cycle of
operation of the indexing device after each metal
working unit has completed its operation.

A further object of the invention is to provide
a machine of the above type wherein the operation
of the control means for the indexing device is
rendered ineffective until the working tool at each
metal working unit is fully retracted from engage-
20 ment with the material operated upon.

A further object of the invention is to provide
a machine of the above type with fluid pressure
controlled means operating in common on the
indexing device and the metal working units,

o5 which fluid pressure means is under manual con-
trol for starting and stopping the machine.

A still further object of the invention is to pro-
vide an indexing device and control mechanism
of the above type wherein the indexing turret is

30 rotated intermittently by a motor driven actuat-
ing device. . '

A still further object of the invention is to pro-
vide an indexing and control mechanism of the
above type wherein the motor driven actuating

35 device includes a friction clutch which is auto-
matically released upon stoppage of the move-
ment of the indexing turret.

These and other objects will in part be cbvious
and will in part be hereinafter more fully dis-

40 closed.

In the drawings which show by way of illustra-
tion one embodiment of the invention:—

Figure 1 is a plan view showing diagrammati-
cally the layout of a machine embodying the in-

45 vention. .

Fig. 2 is a similar diagrammatic layout in side
view of the machine, only two of the metal work-
ing units being illustrated.

Fig. 3 is a horizontal sectional view through the

50 motor driven actuating device for the indexing
turret. .

Fig. 4 is a vertical sectional view through said
motor driven actuating device, in a plane parallel
to the motor shaft and showing the friction driv-

55 ing clutch. .
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(CL 29--38)

Fig. 4a is a horizontal sectional view through
the fluid pressure control valve at the indexing
turret. '

Fig. 5 is a vertical sectional view through said
motor driven mechanism in a plane at right angles gg
to the main actuating shaft and showing the
worm gear connection for driving the turret.

Fig. 6 is a top plan view of the indexing turret
with the work holders removed. ]

Fig. 7 is a vertical sectional view through the g5
indexing turret.

The invention is directed to an indexing and
control mechanism for a metal working machine
including a series of metal working units. These
metal working units may be drill spindles, milling 70
spindles or any other suitable metal operating
units. The metal working units are preferably
provided with tools for operating in sequence upon
a piece of metal for accomplishing the desired
result. Associated with these working units is a 75
work holding turret or indexing device which
presents the material first to one metal working
unit and then to ancther. The indexing turret
is operated by a motor driven actuating device
which preferably includes a friction clutch
adapted to separate and automatically discon-
nect the actuating mechanism from the indexing
turret provided said indexing turret in one oper-
ation engages an obstruction and stops. The in-
dexing turret is preferably driven by a motor 85
driven actuating device which imparts an inter-
mittent rotation thereto.

Fach metal working unit is preferably maotor
driven and includes an actuating spindle carry-
ing the operating tool. Means is provided for 90
rotating the tool and for feeding the tool forward
into engagement with the material and for re-
tracting the tool when the operation is completed.
Fach working unit, therefore, includes an guto-
matic starting and stopping mechanism. The 95
motor driven actuating device for operating the
indexing turret is also provided with automatic
means for starting and stopping the actuation of
the turret. The control system for the index-
ing turret and the metal working units is prefer- 100
ably of the fluid pressure type. There is a pipe
leading from a source of fluid under pressure
which is connected with the control mechanism
for the indexing device and also connected with
each control mechanism for the metal working 105
units.

Associated with the indexing turret is a con-
trol valve for fluid pressure. There is a pipe
leading from the source of fluid supply to this
valve, and there is a pipe leading from this con- ;)
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irol valve to the automatic starting and stopping
mechanism of each metal working unit. When
the indexing turret has properly positioned the
material for the operation of the metal working
units, the valve is opened so as to start the
metal working units, and after having started the
metal working units, the valve closes, shutting off

- the fiuld supply so that each metal working unit

aiter it completes its eycle may be automatically
stopped.

As noted, each metal working unit is provided
with means for automatically stopping the same
when the tool has finished its operation and is
withdrawn from the material. Associated with
each metal working unit is a valve which is con-
nected to the pressure controlled means so that
the fluid pressure is shut off from the indexing
and control mechanism until each of the metal
working units has completed its operation after

) which the actuating mechanism for the index

device is set into operation.

Referring more in detail to the drawings, in
Figs. 1 and 2 of the drawings, the layout of the
machine emboedying the invention is shown dia-

» - grammatically and the machine includes an in-

dexing turret 1 associated with which is a series
‘of metal working units, three of which are in-
dicated in the drawings at 2, 3 and 4 respectively.
1t is understood that & number of units may be
provided and the control system readily ad-
Jjusted to the additional units. The indexing de-
vice is provided. with & series of work holders 5,
5. Zach metal working unit includes & spindle 6
provided with & working tool 7. The metal

.. working units illustrated are of the type shown

in Patent #1,780,083 granted to Edward J. Kings-
ury, October 28, 1930. Each metal working unit
includes not only the spindle 6 and the working
tool 7, but a feeding means which advances and
retracts the tool spindle. There is also 2 motor
mounted in said unit for independently operating
the spindle and feeding means. This metal
working unit also Includes a friction clutch be-
tween the motor and the feeding mechanism
and an automatic control means whereby the
feeding of the spindle is started or set into oper-
ation and after the feed has completed a cycle
and the spindle is retracted, the feéd is auto-
matically stopped. This feeding mechanism
and the starting and stopping mechanism there-
for is all disclosed in detail in the patent referred
to and further description thereof is not thought
necessary. These metal working units as em-
bodied in the present machine are separately and
independently mounted on the bed or frame P
.and disposed in a predetermined fixed position
relative to the work supporting turret as indi-
cated in Figure 1 of the drawings.

Attached to each metal working unit is a sup-
porting bracket 8 on which is mounted a con-

-trol cylinder 9. Attached to this control cylinder

18 a fluid pressure pipe 10, When fluid is ad-
mitted to the pipe 10 the piston within the cylin-

‘der 9 operates the plunger which engages the

arm 11 on the control shaft 12 which initiates the

' operation of the feeding mechanism for the drill
spindle. The initiating of the feeding mecha-

6.

{3

nism of the metal working unit is accomplished
by withdrawing the block from the path of travel
of the stop on the control cam for feeding the
spindle.  'When the cylinder 9 is cut off from the
fluid supply, and opened to the atmosphere, then
the spring will shift the block into the path of
travel of the stop, and this will automatically stop

1,075,005

the feed of the metal working units. Each metal
working unit, therefore, completes & cycle of
movement and is then automatically stopped.
All of the metal working units are similar in con-
struction and each is provided with its own fluid
controlled starting mechanism. -

The indexing turret or table 1 (see Figs. 6 and
7 includes a center shaft 13 to which the turret
1 is attached. It is understood that this turret
1 is provided with a hub la and that different
types of work holders may be mounted on this
turret. The shaft 13 is mounted in a suitable
supporting bearing 14 carried by the support 15
which is in turn mounted on the frame of the
machine. Beneath the turret i is & housing 16
in which the actuating mechanism for the turret
is placed. . The lower end of the shaft 13 is mount-
ed in a ball bearing 17 carried by the housing
i8. Attached to the shaft 13 is a disc 18 provided
with g series of radial slots 19. These radial slots
are spaced for position in a predetermined angu-~
lar relation to each other. There is an annular
recess 20 in the under face of the disc at the
inner end of these radial slots so that the radial
slots extend from the periphery of the disc 18
to this annular recess 20 which is preferably of
slightly greater depth than the radial slots.

Mounted in the housing 16 is a shaft 21. The
shaft 21 carries & disc 22 at its upper end on
which is mounted & crank pin 23 carrying a roller
24. As the shaft 21 rotates this roller 24 will en-
ter the radial groove 19a (see Fig. 6) and will
cause said disc and turret to rotate in the direc-
tion of the arrow until the slot reaches the posi-
tion 196 when the roller passes out of the slot.
The roller then moves in the ennular recess and
leaves all confrol of the disc until it enters the
next radial slot. Also mounted on this shaft 21
is a locking cam 25. This locking cam 25 oper-
ates upon & roller 26 attached to a lever 27 pivot-
ally mounted on a stub shaft 28 which in turn is
fixed to a bearing 29 formed in the part of the
housing 16. This lever 27 has a forked end 30
which straddles a lug 31 projecting from a lock-
ing bolt 32. The locking bolt 32 is mounted to
slide vertically in suitable bearings 33, 33. The
disc 18 is provided with a series of bushings 34
adapted to receive the upper rounded end 35 of
thelocking bolt 32. A spring 36 surrounds a rod
37 which bears against an abutment arm 39 car-
ried by the lever 27. The other end of the spring
bears against the housing and the rod passes
freely through the housing. The spring bears
against a shoulder on the rod adjacent the arm
39 and normally tends to swing the lever 27 in a
clockwise direction so as to hold the roller 26 in
engagement with the cam face 25. This cam is so
constructed and timed that when the roller 24
moves out of the radial slot so as to release con-
trol of the disc 18 and the indexing turret at-

80
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tached thereto the lever will be oscillated and the -

locking bolt 32 projected into locking engage-
ment with the disc'18.

" This provides a mechanism whereby the disc
18 will be rotated positively at intervals and after
it has passed through a certain angular range of
motion it will come to a stop and be locked and
held in this position until the next operation of
the roller thereon.  The cam, of course, releases
the bolt at the time that the roller takes up the
disc for rotating the same. This provides an in-
termittent rotating turret which will position the
material first at one operating station and then

at another operating station. The metal working-
units are, of course, so positioned relative to the

140
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turret as to operate upon the material while the
turret is at a standstill. ’

On the rotating disc 22 is an inserted hardened
cam plate 40. This cam plate is provided with a
high point 41. As the disc 22 rotates this high
point of the hardened plate comes into contact
with & rod 42 which is the stem of an air con-

" trol valve. This air control valve is of the usual

construction and includes a valve casing 43 which
is attached to the housing 16. The rod 42 is
pressed by a spring in a direction toward the in-
dexing turret so that when the control cam on
the indexing turret releases the stem, the valve
will close. The valve stem has an opening 42a
therein which leads to the atmosphere, and when
the valve seats and closes, this opening is out-
side of the casing of the valve and is uncovered
and it will vent the pipe lines leading to each
metal working unit in the usual manner of fluid
pressure control valves. The cam, as noted, has
a high point 41, and this high point is timed so
that the valve is opened to start the metal work-
ing units after the turret comes to a stop, but it
releases the valve so as to shut off the fluid sup-
ply before the cam comes to & stop. A pressure

_pipe 44 leads to the trips for the metal working

units as will be more fully disclosed, and a pres-
sure pipe 45 leads from this valve casing to the
supply. The purpose of this valve is to open this
supply pipe so that the fluid pressure will be re-
leased for starting or setting into operation the
metal working “units. It is essential that the
metal working units shall be restrained -from
operation until the indexing turret has come to
a standstill and the material properly positioned
for the metal working units to operate thereon.
The valve when it closes cuts off the fluid supply
to the control cylinders 9 at the metal working
units, releasing the fluid pressure on said cylin-
ders so as to permit the automatic stopping of the
metal working units when the feed cycle has been
completed.

The shaft 21 which operates the indexing tur-
ret is in turn operated by a motor actuating
mechanism. This motor actuating mechanism is
shown in detail in Figs. 3, 4 and 5. Said mech-
anism includes a motor M which actuates a shaft
46. On said shaft 46 is a gear wheel 47 which
meshes with a gear wheel 48 on a countershaft
49. The countershaft 49 carries a friction clutch
sleeve 50 which cooperates with a iriction clutch
member 51. The friction clutch member 51 is
carried by a shaft 52 which is journaled in a
bearing 53 carried by a movable sleeve 54. A
spring 55 bears against the sleeve at one end
and against an adjustable abutment 56 at the
other end and normally moves the shaft section
52 so as to bring the friction clutch members into
engagement. On this shaft section 52 is a spiral
gear 57. The spiral gear 57 meshes with a worm
gear 58 attached to a vertical shaft 59 which is
connected to the shaft 21 by a universal joint
connection 60. It will thus be seen that as the
motor turns the main shaft this spiral gear 57
will be rotated as long as the friction clutch mem-
bers are in engagement and will impart rotation
to this shaft 21. If the shaft 21 is stopped by
means of the turret striking an obstruction, then
the spiral gear will travel on the worm so as
to unseat the friction clutch. This stops the ro-
tation of the shaft 21 until the obstruction is
removed so that the turret can move forward.
This provides a means wherby the turret is
driven by a motor actuating mechanism and

3

whereby in case of stoppage the actuating mech-
anism for the turret is disconnected.

Mounted on the shaft 59 is a hub 61 carrying
a stop lug 62. A stop lever 63 is pivoted at 64
to the casing in which the shaft 59 is mounted
and this stop lever carries a hardened stop block
65. When the lever is in the position shown in
Fig. 3 the stop block 62 on the hub contacts with
the stop block on the stop lever and the parts
will be held from rotation. When the stop lever
is holding the shaft 59 from rotation then the
spiral gear 57 will travel on the worm and dis-
connect the friction clutch members. The mo-
tor is not stopped but the shaft 59 is stopped
and, therefore, the actuating mechanism comes
to rest. When the stop lever is withdrawn from
the path of rotation of the stop block 62, then
the shaft 59 will-make one rotation and if the
stop lever is again pressed so that the block
on the rotating part engages the block on the
stop lever, then the shaft will again be stopped.

In other words, the shaft makes one complete
rotation and then“stops. This is the cycle of
operation of the indexing mechanism. The parts
are so timed that when the roller on the disc
22 has completed its rotation of the indexing
device and has moved out of one of the radial
slots said roller will, therefore, remain at rest
in the annular recess, thus giving the operating
units time to perform their operations before the
indexing device is again set into operation to
move the material to the next operating station.
The cam 40 as already noted, has a high point
which engages the stem of the air-controlled
valve for opening the same, as soon as the high
point passes, the valve closes. "This is accom-
plished before the rotating shaft carrying the
disk 22 comes to a stop, although the turret
ceased its movement when the roller left the ra-
dial recess. The metal working units are, there-
fore, disconnected from the air pressure and can
stop after completing a cycle of operation in the
manner which has been described above.

The stop lever 63 is connected by means of a
link 66 with a piston rod 67 associated with a
fluid pressure cylinder 68. On said rod is a
piston 69. When fluid under pressure is ad-
mitted to the end 70 of the cylinder 68 the pis-
ton 69 is moved downwardly as viewed in Fig.
3 and this will move the stop lever 63 so as to
withdraw the block 65 from the path of move-
ment of the blocks 62 and permit the shaft 59
to rotate.

Associated with this control mechanism is a
pressure releasing device which includes a lever
71 pivoted at 72 to a suitable bracket carried by
the frame of the machine. This releasing lever
71 overlies the rotating hub 61. The block 62 as
it rotates engages this releasing lever and swings
the same in a counterclockwise direction caus-
ing the lever to press on a valve rod 73 which
operates on a valve in a casing 74 to release the
cylinder 68 from the fluid pressure. Thus it is
that after the shaft 59 is set into operation it
operates automatically to release the fluid pres-
sure from the piston 69 and the spring 74a will
move the piston in the cylinder and position the
stop lever so that the block 62 will engage the
block 65 when the shaft has completed its rota-
tion. .

The remainder of the control mechanism for
the metal working units and the motor driven
actuating mechanism will now be described. The
pressure pipe 44 extends to a common distribut-
ing chamber 76. The pipe 10 leads from this
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common supply chamber 76 to the cylinder o
which has been described above. There is a pipe
10 leading to the control cylinder for the metal
working unit 4, a pipe 10a which leads to the
cylinder 9a for the metal working unit 3, and

_ & pipe 10b which leads to the cylinder 9b for

the metal working unit 2. ~ A pipe 77 leads from
the supply pipe 45 to a valve casing 78 associ-
ated with the metal working unit 2. The pipe
passes from this valve casing and is connected
with a similar valve casing 78a associated with
the metal working unit 3. It passes from this
valve casing to the valve casing 78b associated
with the metal working unit 4. It passes from
this valve casing 78b to a valve casing 79. The
valve in the valve casing 79 is controlled by a
hand lever 80. The pipe 77 passes. from this
valve casing 79 to the cylinder 68.

Associated with the valve casing 78 is a valve
which is operated by the return of the spindle of
the metal working unit to its retracted idle posi-
tion. Attached to the spindle is a projecting arm
81, This arm 81 engages a projecting valve stem

and opens the valve so that the valve in the valve -

casing 78 is opened allowing a free passage of
the fluid pressure through the pipe. . There is a
similar valve associated with each unit and the
pipe 77 leads through all of these valves in series
to the hand controlled valve 80. Therefore, no
fiuid can be passed through the pipe 77 from the
supply to the hand controlled valve 80 except
when the spindles of each metal working unit
are retracted and in idle position. . After the ma-
terial to be operated upon has been properly
placed in the work hclders on the turret the op-
erator depresses the valve 80 and allows the
pressure fluid flowing through the pipe 77 to pass
to the cylinder 68 and this will operate to move
the stop lever so as tc release the shaft 59 and the
shaft 59 will rotate through one cycle of rota-
tion. The machine is usually provided with an
idle station for the positioning of the material
in the work holder on the turret and after it is
positioned then this rotation of the turret
through the releasing of the valve 80 will carry
the material to the first operating station where
the metal working unit performs its operation
thereon. After the shaft 59 is released the tur-
ret is rotated by the rotation of the shaft 21.
The roller on the disc 18 when set into motion
passes into one of the radial slots. The rotation
of the shaft also releases the turret and it is

turned through one step movement or cycle and -

the material positioned as stated above. When
the turret has completed this step movement
then the roller passes out of the radial slot;
the turret is locked and at this time the shaft
59 has completed its rotation; the stop lever has
been returned to operative position so as to stop
the shaft 59. At the same time the turret comes
to its proper position for presenting the material
to the metal working units. The cam 40 on the
disc 22 releases the control valve in the supply
pipe so that fluid pressure is supplied to the dis-
tributing head 76 and through the pipe 10 to the
control valves st each metal working unit. Thus
it is that the metal working units are started or
set into operation. 'The high point 41 on the
cam 40 passes the stem of the valve 43 s0 as to
release the valve before the disc 22 carrying the
cam comes to & stop. This also releases the pres-
sure on the confrol cylinders at the metal work-
ing units so that each metal working unit after

-it completes its cycle will automatically stop.

The spindle moves forward and the tools perform

1,875,005
thelr operation upon the material after which

they are retracted and the metal working unit
brought to a stop. Upon the retraction of the
spindles the valves in the supply pipe 77 are all
opened so that fluid pressure is again supplied to
the cylinder 68 and this releases the block 62
and starts the shaft 59 thus initiating the next
cycle of operation of the index actuating means.
From the above description it will be noted
that a metal working machine has been provided:
which comprises g series of self-contained inde~
pendently operable metal working units which
are separately mounted on a supporting frame,

80

86

-each unit comprises a tool spindle and g feeding

or translating means for advancing and retract- 0
ing the spindle and also a control means for
starting the feeding movement of the spindle and
automatically stopping the feeding means at the
end of the feed cycle when the tool is retracted.
The machine also includes a work supporting tur-
ret which is intermittently rotated for present-
ing the material operated upon in succession to
these metal working units and control means for
starting the turret, and for automatically stop-
ping the same in predetermined set positions. In
addition to the control means for the turret and
the control means for each metal working unit,
there is & control mechanism including flexible
elements; that is, the pipes which interconnect
the starting means for the metal working uniis
with the rotating means for the turret so that
the movement of the means which rotates the
turret will control the starting of the metal work-
ing units, and this control mechanism is of such
a character that the metal working units will not
be started until the turret has properly positioned
the material for the operation of the tools there-
on. This control mechanism also includes flexi-
ble elements interconnecting the starting means
for the turret with the metal working units, so
that the control mechanism only initiates the op-
eration of the turrets when all of the metal work-
ing units have completed their feed cycles and
the tool spindles thereof are retracted.

"Through the use of these self-contained metal 120
working units and the flexible interconnecting
means the metal working units may be placed
as desired, so long as they are within the range
of the material for operation thereon.

It'is obvious that minor changes in the details 125
of construction and the arrangement of the parts ’
may be made without departing from the spirit
of the invention as set forth in the appended
claims.

Having fully described our invention, what we 130
claim as new and desire to secure by Letters
Patent, is:—

1. An indexing and control mechanism for a
metal working machine including a series of
metal working units, a rotatable turret for pre- 135
senting the material operated upon in succession
to the working units, means for rotating said tur-
ret intermittently including a vertical shaft, an
actuating motor, a sectional shaft operated by
the motor carrying a spiral gear meshing with 140
a worm gear on said vertical shaft, said sectional
shaft being connected by friction clutch mem-
bers, spring means for moving the shaft section
carrying the spiral gear so as to cause said
clutch members to engage with each other, a 145
stop mechanism for stopping said vertical shaft
when it has made one complete rotation, fluid
pressure means controlled by the metal working
units for releasing the stop mechanism sa as to
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permit the shaft to rotate and the turret to be 150
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i stop mechanism

. completed its cycle of operation,

: combination a supporting frame, a series of
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tarned from one set position to another set
position after all of the metal working units have
completed their operation.

2. An indexing and control mechanism for &
metal working machine including a series of metal
working units, & rotatable turret for presenting
the material operated upon in succession to the
working units, means for rotating said turret in-
termittently including a vertical shaft, an actu-
ating motor, & sectional shaft operated by the
motor carrying & spiral gear meshing with a
worm gear on said vertical shaft, said sec-
tional shaft being connected by friction clutch
members, spring means for moving the shaft
section carrying the spiral gear SO as to cause
said clutch members to engage with each other, &
stop mechanism for stopping said vertical shaft
when it has made one complete rotation, fluid
pressure means _controlled by the metal working
units for releasing the stop mechanism so as to
permit the shaft to rotate and the turret to be
turned from one set . position to another set
position after all of the metal working units have
completed their operation, said stop mechanism
the fluid pressuré
during the cycle of rotation of the vertical shaft
whereby said stop mechanism may become effec~
tive to stop the shaft apon completion of its
rotation.

3. A metal working machine comprising in
combination 2 series of self-contained motor
operated metal working units each including &
starting and automatic stopping mechanism for
stopping the unit after each feed cycle, a work

¢ supporting turret for pxesenting the material

operated upon in succession to the working units,
2 motor operated indexing mechanism for inter-
mittently rotating said turret jncluding a driv-
ing shaft, a driven shaft, friction clutch members
between said shafts, an actuated shait operated
by said driven shaft for turning said turret from
one fixed set position to another fixed set posi-
tion, a locking means for holding the turret in' a
set position controlled by said actuated shaft, &
for separating the clutch mem-
pers and stopping the driven shaft, means con-
trolled by the metal working units for releasing
the stop mechanism and starting the indexing
mechanism after each metal working unit has
and means oper-
ated by the indexing mechanism for starting the
metal working units after the indexing mecha-
nism has completed its cycle of operation.

4. A metal working machine comprising in
self-
contained independently operable metal working
units separately mounted on said frame, each
unit comprising a rotary and translatable tool
spindle, feeding means for advancing and re-
tracting said spindle, & power operable means in
said working unit for independently operating
the spindle and feeding means, and a control
means for starting and for automatically stop-
ping the feeding means at the end of & feed cycle
when the tool is retracted, a work supporting
turret mounted on said frame, means for inter-
mittently rotating said turret for presenting the
material operated upon in succession to the
metal working units, a control means for start-
ing and for automatically stopping the turret
and a control
mechanism including fiexible elements inter-con-
necting the starting means for the metal work-
ing units with the rotating means for the turret
and the starting means for the turret with the

5

metal working units and operating to simul-
taneously initiate the operation of " the metal
working units as the turret completes its move-
ment to set position and operating to initiate
the operation of the turret when all the metal
working units have completed their feed cycle
and the tool spindles thereof are retracted.

5. A metal working machine comprising in

combination &’ supporting frame, a series of self-
contained independently operable metal working
units separately mounted on said frame, each
unit comprising a tool spindle, feeding means for
advancing and retracting said spindle, means
for starting and automatically stopping the feed
of the spindle when the tool is retracted, a work
supporting turret mounted on said frame, means
for intermittently rotating said turret for pre-
senting the material operated upon in succession
to the metal working units including friction
clutch members, & control means for automat-
jcally stopping the turret and separating said
friction clutch members, a starting means for
releasing the turret and for closing said clutch
members, a control mechanism including flexible
elements jnter-connecting the starting means
for the metal working units with the rotating
means for the turret and the starting means
for the turret with the metal working units and
operating to simultaneously initiate the opera-
tion of the metal wor ing units as the turret
completes its- movement to a set position, and
operating to initiate the operation of the turret
when all the metal working units have completed
their feed cycle and the tool spindles thereof
are retracted.
. 6. A metal working machine comprising in
combination a supporting frame, a series of self-
contained independently operable metal work-
ing units separately mounted on said frame,
each unit comprising a rotary and translatable
spindle, power operable means for independently
rotating and translating said spindle, means
controlled by the translating means of each unit
for stopping said translating means o1 the com-
pletion of a work cycle, and a fluid pressure
control means associated with each metal work-
ing unit for starting the new work cycle, a work
supporting turret mounted on said frame, means
for intermittently rotating said turret for pre-
senting the material operated upon in succession
to the metal working units, fluid pressure con-
trol means for - starting ‘and for automatically
stopping the turret in predetermined set posi-
tions, a fluid pressure line connected to the con-
trol means of each unit, a valve in said line
and means operable by the turret rotating means
for opening the valve as the turret completes
jts movement to a set position for releasing a
fluid pressure for simultaneously initiating the
operation of the metal working units, & fluid
pressure line connected to the starting means
for the turret, a valve in said line at each metal
working unit operated by the feed spindle for
releasing a fluid pressure when all of the valves
at the metal working units are open for initiating
the operation of the turret. ’

7. In a metal working machine in combina-
tion with a bed, a table rotatable thereon, and a
plurality of tools arranged in spaced relation for
successive operation upon 2 piece of work and
positioned adjacent thereto,
holders arranged in spaced relation upon said
table and- similarly spaced for simultaneously
presenting a plurality of like pieces of work to
said tools for simultaneous operation upon sep-
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arate pieces of work and successive operation
upcn the same piece of work, independent power
operable mesans for each tool for continuously
rotating the saime and intermittently reciprocat-
Ing the same toward and away from the pleces of
work, each power operable means being arranged
for single cycle automatic operation, and a sin-
gle means for simultaneously initiating the re-
ciprocation of -each of said tools; :

8. In a metal working machine in combina-
tion with & bed, a table rotatable thereon, and
& plurality of tools arranged in spaced relation
for successive operation upon & piece of work
and positioned adjacent thereto, a plurality of
work holders arranged in spaced relation upon
said table and similarly spaced for simultaneous-
ly presenting a plurality of like pieces of work
to said tools for simultaneous operation upon
separate pieces of work and a successive opera-
tion upon the same piece of work, independent
power operable means for each tool for con-
tinuously rotating the same and intermittently
reciprocating the same toward and away from
the pieces of work, each power operable means
being arranged for single cycle automatic op-
eration, a reciprocation movement starting con-
trol, and means remotely operable and opera-
tively associated with each starting control for
simultaneously and remotely initiating the re-
ciprocation of each of said tools.

9. In & metal ‘working machine in combing-
tion with a bed, a table rotatable thereon, and
a plurality of tools arranged in spaced . relation
for successive operation upon g piece of work
and positioned adjacent thereto, s plurality of
work holders arranged in spaced relation upon
said table and similarly spaced for simultaneous-
ly presenting a plurality of like pieces of work
to said tools for simultanecus operation upon
separate pieces of work and successive operation
upon the same piece of work, independent power
operable means for each tool for continuously
rotating the same and intermittently recipro-
cating the same toward and away from the pieces
of work, each power operable means being ar-
ranged for single cycle automatic operation, and
& single means for simultaneously initiating the
reciprocation movement of each of said tools,
said single means including a manually operable
control member adjacent the loading’ and un-
loading station of said machine.

10. In a metal working machine in combina-
tion with & bed, a table rotatable therein, and a
plurality of tools arranged in spaced relation

- for successive operation upon a piece of work

and positioned adjacent thereto, a plurality of
work holders arranged in spaced relation upon
said table and similarly spaced for simultane-
ously presenting a plurality of like pieces of work
to said tools for simultaneous operation upon
separate pieces of work and successive opera-
tion upon the same piece of work, independent
bower operable means for each tool for con-~
tinuously rotating the same and intermittently
reciprocating the same toward and away from
the pieces of work, each power operable means
being arranged for single cycle automatic opera-
tion, each power operable means including a
starting control, and means remotely operable
and operatively associated with each starting
control for simultaneously and remotely initiat-
ing the reciprocation of each of said tools, said
single means including g manually operable con-
trol member adjacent the loading and unload-
ing station of said machine,

1,075,008

11. A& metal working mechine comprising in
combination g supporting frame, & turret rotat-
able thereon, a plurality of self-contmined inde-
pendently opserable metal working units sepa-
rately mounted on said frame, each unit compris-
ing a rotary and translatable tool spindle, feeding
means for advancing and retracting said spindle,
power operable means for independently rotating
and feeding said spindle, said metal working units
being arranged in spaced relation for successive
operation upon a piece of work and positioned ad-
jacent thereto, g plurality of work holders ar-
ranged in spaced relation upon said turret and
similarly spaced for simultaneously presenting a
blurality of like pieces of work to said tool spin-

.dles for simultaneous operation upon separate

pieces of work and successive operation upon the
same piece of work, means controlled by the feed-
ing means for stopping the feed automatically
when said spindle is fully retracted, means asso-
ciated with each metal working unit for starting
the feed thereof, means independent of said met-
al working units for rotating said turret and a
single contro! means for simultaneously initiating
the feeding means of the metal working units.

12. A metal working machine comprising in
combination, a supporting frame, a turret rotat-
able thereon, g plurality of self-contained inde-
pendently operable metal working units separate-
ly mounted on said frame, each unit comprising
a rotary and axially movable tool spindle, feed-
ing means for advancing and retracting said
spindle, power operable means for rotating and
feeding said spindle, said metal working units
being arranged in spaced relation for successive
operation upon a piece of work and positioned
adjacent thereto, a plurality of work holders ar-
ranged in spaced relation upon said turret and
similarly spaced for simultaneously presenting a
plurality of like pieces of work to said tool spin-

dle for simultaneous - operation upon separate:

pieces  of work and successive operation - upon
the same piece of work, means controlled by the
feeding means for stopping the feed automatical-
ly at the end of each cycle of operation, means

associated with each metal working unit for.

starting the feed thereof, means independent of
said metal working units for rotating said turret
and a single control means operated from said
turret rotating means for simultaneously initiat-
ing the feeding means for the metal working units,
said control means including flexible elements in-
terconnecting the starting means of the metal
working units and the single control means.

13. A metal working machine comprising in 1

combination, a supporting frame, a turret rotat-
able thereon, a blurality of self-contained inde-
pendently operable metal working units sep-
arately mounted on said frame, each unit com-
prising a rotary and axially movable tool spin-
dle, feeding means for advancing and retracting
said spindle, a motor for operating the spindle
and feeding means, said metal working units be-
ing arranged in spaced relation for successive op-
eration upon a piece of work and positioned ad-
jacent thereto, a plurality of work holders ar-
ranged in spaced relation upon said turret and
similarly spaced for simultaneously presenting a
plurality of like pieces of work to said tool spin-
dles for simultaneous operation upon the same
piece of work, means controlled by the feeding
means for stopping the feed automatically at the
end of each cycle of operation, means associated
with each metal working unit for starting the
feed thereof, means for rotating said turret to
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set positions and means controlled by said rotat-

ing means for locking the turret in a set position
while the metal working units are operating ‘on
the work, a pneumatically operated control means
for simultaneously initiating the reciprocation of
said tool spindles, and a single valve for control-
ling the same.

- 14. A metal working machine comprising in
combination, a supporting frame, a work sup-
porting turret rotatable thereon, & plurality of
tools arranged in spaced relation for successive
operation upon a piece of work and positioned

adjacent thereto, a plurality of work ho ders ar-.

ranged in spaced relation upon said turret and
similarly spaced for simultaneously presenting a
plurality of like pieces of work to said tools for
simultaneous operation upon separate pieces.of
work -and successive operation upon the same
piece of work, independent power operable means
for each tool for continuously rotating the same,
and intermittently feeding the same toward and
away from the pieces of work, means controlled
by each power operable feeding means for- stop-
ping the feed automatically at the end of each
eycle of operation, means associated with each
ool for starting the feed thereof, inciuding a con-
trol cylinder, a plunger therein adapted to start
the feed of the tool when operated, a control
valve, a source of fluid pressure connected there-
to, and a pipe extending from said control valve
to each cylinder whereby fluid pressure may be
simultaneous’y admitted to all of said cylinders
for starting the feed of the tools.

15. A metal working machine comprising in
combination, a supporting frame, & work sup-
porting turret rotatable thereon, a plurality of
tools arranged in spaced relation for successive
operation upon a piece of work and positioned
adjacent thereto, & plurality of work holders ar-

_ranged in spaced relation upon said turret and

similarly spaced for simultaneously presenting a
plura ity of like pieces of work to said tools for
simultaneous operation upon separate pieces of
work and successive operation upon the same
piece of work, independent power operable
means for each tool for continuously rotating the
same, and intermittently feeding the same toward
and away from the pieces of work, a spring-posi-
tioned trip lever associated with each metal work-
ing unit for automatically stopping the feeding
means when the spindle is fully retracted, and a
fluid pressure control means for simultaneously
moving said trip levers of the metal working units
for initiating the feeding means.

16. An automatic indexing and control mecha-
nism for a metal working machine including a
series of metal working units, a rotatable turret
for presenting the material operated upon in suc-
cession to the working units, means for rotating
said turret interm:ttently, including an operating
shaft, a crank carried thereby, an indexing disk
having radial slots into and out of which the
crank passes for moving the turret, a worm gear
for driving said operating shaft, a spiral gear
meshing with said worm gear, a shaft section
carrying tho spiral gear, a driving shaft section
in alinement with the shaft section carrying the
spiral gear, clutch members interposed between
said shaft sections, a spring for moving said shaft

section carrying the spiral gear endwise for clos--

ing the clutch members, and an adjustable abut-
ment member bearing on said spring whereby the
tension on the spring may be varied.

17. An automatic index.ng and control mecha-
working machine including a

7
series of metal working units, a rotatable turret
for presenting the material operated upon in
succession to the working units, means for rotat-
ing said turret intermittently, including an oper-
ating shaft, a crank carried thereby, an indexing
disk having radial slots into and out of “which
the crank passes for moving the turret, 2 worm
gear for driving said operating shaft, a spiral
gear meshing with said worm gear, a shaft section
carrying the spiral gear, a ‘driving shaft section
in alinement with the shaft section carrying the
spiral gear, c'utch members interposed between
caid shaft sections, a spring for moving said shaft
section carrying the spiral gear endwise for clos-
ing the clutch members, an adjustable abutment
member bearing oun said spring whereby the ten-
sion on the spring may be varied, a stop member
moving with sa’d shaft operating the turret, and
a control member adapted to move into the path
of the stop member for stopping the same when
said operating shaft from the turret has com-
pleted one revolution, said spiral gear operating
to move the shaft section on which it is mounted
endwise upon the stopping of said operating shaft
so as to separate the clutch members until said 100
control member is released.

18. A metal working machine comprising in
ccmbination, a supporting frame, a series of self-
contained independently operab’e metal working
units separately mounted on said frame, each 3105
unit comprising a rotary and translatable tool
spindle, feeding means for advancing and retract-
ing said spindle, power operable in said working
unit for independently rotating the spindie and
operating the feeding means, a control means 110
for starting and automatically stopping the feed-
ing means at the end of a feed cycle when a tool
is retracted, a work supporting turret mounted
on said frame, means for intermittently rotating
said turret for presenting the material to be oper- 115
ated upon in succession to the metal working
units, a control means for starting and for auto-
matically stopping the turret in predetermined
set positions, and a single means for starting all
of the metal working units effective only when 120
said indexing turret is in a set position, said single
means consisting of flexible elements.

19. A metal working machine comprising in
combination a supporting frame, a series of seli-
contained independently operable metal work- 125
ing units separately mounted on said frame, each
unit comprising a rotary and translatable tool
spindle, feeding means for advancing and re-
tracting said spindle, power operable means in
said working unit for independently rotating the 130
spindle and operating the feeding means, a con-
trol means for starting and automatically stop-
ping the feeding means at the end of a feed cycle
when a tool is retracted, a work supporting tur-
ret mounted on said frame, a continuously op- 135
erating motor, means operated thereby for in-
termittently rotating said turret for presenting
the material to be operated upon in succession to
the metal working units, a control means for
starting and automatically stopping the turret in 140
predetermined set positions without stopping the
motor, and a single means for starting all of the
metal working units effective only when said tur-
ret is in a set position, said single means con-
sisting of flexible elements.

20. A metal working machine comprising in
combination, a supporting frame, a series of self-
contained independently operable metal working
units separately mounted on said frame, each
unit comprising a rotary and translatable tool 15¢
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spindle, feeding means for advancing and re-
tracting said spindle, power operable means in
said working-unit for-independently rotating the
spindle and operating the feeding means, g con-
trol means for starting and automatically stop-
ping the feeding means at the end of a feed
cycle when a tool is retracted, a work support-
ing turret mounted on said frame, means for in~
termittently rotating said turret for presenting
the material operated upon in succession to the
metal working” units, including friction clutch
members, means for automatically separating
said clutch members in case the turret strikes an
obstruction, and for automatically restoring the
connection of the clutch members when the ob-
struction is removed, and means for separating
said clutch-members for stopping the turret in g
predetermined set position.

21. A metal working machine comprising in
combination, a supporting frame, a series of self-
contained - independently operable -metal work-
ing units separately mounted on said frame; each
unit comprising a rotary and translatable tool
spindle, feeding means. for advancing and re-
tracting said spindle, power operable means in
said working unit for independently rotating the
spindle and operating the feeding means, a con-
trol means for starting and automatically stop-
ping the feeding means at the end of a feed cycle
when a tool is retracted, a work supporting tur-
ret mounted on said frame, means for intermit-
tently rotating said turret for presenting the
material operated upon in succession to the metal
working units,
bers, means for automatically separating said
clutch members in case the turret strikes an ob-
struction and for automatically restoring the
connection of the clutch members when the ob-
struction is removed, means for Sseparating said
clutch members for stopping the turret in g pre-
determined set position, and a single means for
starting all of the metal working units when the
position, said single means con-~
sisting of flexible elements. . _

22. A metal working machine comprising in
combination, a supporting frame, a series of self-
contained independently operable metal working
units separately mounted on said frame, each
unit comprising a rotary and translatable tool
spindle, feeding means for advancing and re-
tracting said spindle, power operable means in
said working unit for independently rotating the
spindle and operating the feeding means, a con-
trol means for starting and automatically stop-
ping the feeding means at the end of a feed cycle
when a tool is retracted, a work supporting tur-
ret -mounted on said frame, means for intermit-
tently rotating said turret for presenting the ma-
terial operated upon in succession to the metal
working units, including friction clutch members,
means for automatically separating said eclutch
members in case the turret strikes an-obstruction,
and for automatically restoring the connection
of the clutch members when the obstruction is
removed, means for separating said clutch mem-
bers for stopping the turret in a predetermined
set position, and means operated by said turret
positioning -means for starting all of the metal
working units when said turret is in g fixed posi-
tion. -

23. A metal working machine comprising in
combination, a supporting frame, a series of self~
contained independently operable metal working
units separately mounted on said frame, each unit
comprising a rotary and translatable tool spindle,

including friction clutch mem-
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feeding means for advancing and retracting said
spindle, power operable means in sald working
unit for independently operating the spindle ro-
tating and feeding means, and control means
for starting and stopping the feeding means at’
the end of a feed cycle when the tool is retracted,
& work conveyor mounted ‘on said frame, means
for intermittently feed!ng said conveyor for pre-
senting the material operated upon in succession
to the metal working units, a control means for

veyor in predetermined set positions and a con-
trol mechanism including flexible elements inter-
connecting the starting means for the metal
working units with the feeding means for the
conveyor and the starting means for the conveyor
with the metal working units and operating to
simultaneously initiate the operation of thé metal
working units as the conveyor completes its move-
ment to a set position, and operating to initiate
the operation of the conveyor when the metal
working units have completed their feed cycles
and the tool spindles thereof are retracted. :
24. A metal working mach'ne comprising in
combination, g, supporting frame, a series of self- 1
contained Independently operable metal working
units, each comprising a tool spindle, feeding
means for advancing and retracting said spindle,
means.for starting and automatically stopping
the feed of the spindie when the tool is retracted, 1
& work supporting turret mounted on said frame,
means for intermittently rotating said turret, a
control means for starting and for automatically
stopping the turret in predetermined set posi-
tions, and means operated by said rotating means 1
for locking the turret in a set position, and a
control mechanism including flexible elements
interconnecting the starting means for the metal
working units with the rotating means for the

'starting and for automatically stopping the con- °
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turret and the starting means for the turret with 115_

the metal working units and operating to simul-
taneously initiate the operation of the metal
working units as the: turret completes its move-
ment to a set position and operating to initiate
the operation of the turret when all of the metal
working units have completed their feed cycles
and the tool spindles thereof are retracted.

25. A metal working machine comprising in
combination, a supporting frame,.a series of
cyclically operating work units, each having s 1
& self-contained power operating mechanism,
means for stopping said operating mechanism
on the completion of g cycle of operation, means
for effecting the starting of g new. cycle, a work
supporting turret mounted on said frame, inde- 1
bendent power operable means for intermittent-
ly rotating said turret for bresenting the material
operated upon in succession to the work units, a
control means for starting and for automatiecally
stopping the turret in predeterm’ned
tions, and a control mechanism interconnecting
the starting means for the work units with the
rotating means for the turret and . the starting
means for the turret with the work units and op-
erating to simultaneously initiate the operation
of the work units as the turret completes its
movement to a set position and operating to ini-
tiate the operation of the turret -‘when all of the
work units have completed their cycles of opera-

tion. 1

26. A metal ivong machine including a
frame, a self-contained metal working unit adapt-
ed to be mounted in any position on said frame;

-said unit comprisipg & rotary and translatable 1

set posi- 1
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units, each unit comprising a tool spindle,

:controlled by said rotating means
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gpindle; a motor mounted in said working unit
for rotating and translating said spindle, means
controlled by the translating means of each unit
for stopping said translating means on the com-~
pletion of a work cycle, and means associated
with said working unit for starting a new work
cyele, a work supporting turret mounted on said
frame, a constantly revolving . motor for inter-
mittently rotating said turret for presenting the
material operated upon to said metal working

unit, a control means for. starting and for auto-.

matically stopping the turret in predetermined
set positions and & control mechanism including
flexible elements’ interconnecting the starting
means. for the metal working unit with the ro-
tating means for the turret and the starting
means for the turret with the metal working unit
and operating to initiate the operation of the
metal working unit as the turret completes its
movement to a seb position, and operating to
initiate the operation of the turret when the metal
working unit has completed its feed cycle.

27. A metal working machine comprising in
combination, & supporting frame,
contained cyclically. operating work units each
having & self-contained power operating mecha-
nism, means for stopping the operation on the
completion of a cycle, and & control means for
effecting the start of a new cycle, & work support-
ing turret mounted on said frame, means for in-
termittently rotating said turret for presenting
the material operated upon in succession to the
work units, fluid pressure control means for start-
ing and for automatically. stopping the turret in
predetermined set positions, & fluid pressure line
connected to the control means of each unit, a
valve in said line and means operable by the tur-
ret rotating means for opening the valve as the
turret completes its movement to a set position for
releasing & fluid pressure for simultaneously ini-
tiating the operationof the work units, a fluid
pressure line connected to the starting means for
the turret, a valve in shid line at each work unit
'opened by the operating mechanism of each work
a fluid pressure when all of the
valves at the work units are opened for initiating
the operation of. the turret.

.- 98. A metal working machine 'comprising in-

combination & supporting frame, a series of self-
contained, independently operable metal work-
ing units, each unit comprising & tool spindle,
feeding means for advancing and retracting said
spindle, means for starting and automatically
stopping the feed of the spindle when the tool is
retracted, a work _supporting turret, indexing
means for automatically turning and stopping

sald tuxrret in & ‘predetermined position, means

controlled by said indexing means for locking the
turret in said set position while the tools are Op-~
erating on the ~work, manually controlled means
for initiating the operation of the indexing mech-
anism and means controlled by each metal work-
ing unit for rendering said manually controlled
.means inoperative except when the tools of the
metal working units are retracted.
" 29. A metal working machine comprising in
‘combination, & supporting frame, a series of self-
contained independently operable metal woxf'kir(lig
eed-
ing means for advancing and retracting said
-gpindie, means for starting and for automatically
-stopping the feed of the spindle when the tool is
-retracted, a work supporting turret, means for
rotating said mirret to set positions and means
for locking the

a series of self-

. self-contained

‘the feeding means of each

‘operable means

ing and feeding said spindle,

9

turret in a set position while the tools are oper-
ating on the work, and means interconnecting
each metal working unit with the rotating means
for the turret for rendering said rotating means
inoperative except when the tools of the metal
working units are retracted. '

80

30. A metd]l working machine comprising in-

combination, a supporting frame, & series of self-

contained independently operable metal working |

units separately mounted on said frame, each
unit comprising a tool spindle, feeding means for
advancing and retracting said spindle, means for
starting and for automatically stopping the feed

. of the spindle when the tool is retracted, & con-

trol means associated with each metal working
unit and rendered operative when said spindle is
fully retracted, a turret rotatable to set positions,
means for locking the turret in a set position,
mechanism for controlling the locking means,
and flexible means’ interconnecting said mecha-
nism with the control means at each metal work-
ing unit whereby said mechanism can be operated
to unlock the turret only when the tools of the
metal working units are retracted.

31. A metal working machine comprising in
combination, a supporting frame, & series of self-
contained independently operable metal working
units separately mounted on said frame, each

-unit comprising & teol spindle, feeding means for

advancing and retracting said spindle, means for
starting and for automatically stopping the feed
of the spindle when the tool is retracted, a work
supporting turret, means for rotating said turret
to set positions, & control means for starting and
for autometically stopping the turret in the set
positions, flexible means interconnecting each
metal working unit with the starting means for
the turret for initiating the rotation of the turret
when all of the tool spindles are retracted, and a
control means for simultaneously initiating the
feeding means of the metal working units at &
predetermined time after the initiation of the
turret rotating means and after said turret has
been brought to a set position. ‘

32. A metal working machine comprising in
combination, & supporting frame, a plurality of
independently operable metal
working units separately mounted on said frame,
each .unit comprising a rotary and translatable
spindle, feeding means for advancing and retract-
ing said spindle, power operable means for rotat-
ing and feeding said spindle, means controllad by
unit for stopping said
feeding means on the completion of a work cycle,
and means associated with each metal working
unit for starting a new work cycle, a work sup-
porting turret mounted on said frame, power
for rotating said turret to set
positions and means controlled by said rotating
means for locking ths turret in a set position
while said metal working units are operating on
the work, and a single control means operated
from said turret rotating means for simultane-
ously operating the starting means for each metal
working unit after said turret is rotated to a seb
position. )

33. A metal working machine comprising in
combination, a supporting frame, a plurality of
self-contained independently operable metal
working units separately mounted on said frame,
each unit comprising a rotary and translatable
spindle, fezding means for advancing and retract-
ing said spindle, power operable means for rotat-
means controlled
by the feeding means of each unit for stopping
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said feeding means on the completion of a work
cycle, and means associated with each metal
working unit for starting s new work cycle, a work
supporting turret mounted on said frame, power
5 operable means for rotating said turret to set
positions and means controlled by said rotating
means for locking the turret in a set position
while said metal working units are operating on
the work, and a single control means for simul-

10 taneously operating the starting means for each
metal working unit after said turret is rotated to
a set position, .

34. An automatic indexing and control mecha-~
nism for a metal working machine including a

15 series of metal working units, msans for starting
and for automatically stopping each metal work-
ing unit after a feed cycle, a rotatable turret for
presenting the material operated upon in succes-
sion to the metal working units, means for rotat-

20 ing said turret intermittently to set positions in-
cluding an operating shaft, a crank carried there-
by, an indexing disc having radial slots into and
out of which the crank passes for moving the
turret, means operable from the shaft for locking

25 said turret in a set position, and means for start-
ing and for automatically stopping said turret in
the set positions, and a single control means oper-
ated from said shaft for initiating the operation
of the metal working units.

30 35. An automatic indexing and control mecha-
nism for a metal working machine including a
series of metal working units, means for starting
and for automatically stopping each metal work-
ing unit after a feed cycle, a rotatable turret for

$5 bresenting the material operated upon in succes-
sion to the metal working units, means for rotat-
ing said turret intermittently, including an oper-
ating shaft, a crank carried thereby, an indexing
disc having radial slots into and out of which the

40 crank passes for moving the turret, and means for
starting and for automatically stopping said shaft
when the turret is in predetermined set positions,
including means associated with each metal work-
Ing unit and operating to render said starting

45 means inoperative until the metal working units
have completed their feed cycle.

86. A metal working machine including a
frame, a rotatable turret mounted on said frame
adapted to present material carried thereby to

‘50 different stations for operation thereon by a
metal working unit, and means for rotating said
turret and stopping the same at each station in-
cluding a power-operated shaft held against axial
movement, a driven shaft in axial alinement

55 therewith, clutch members carried by the adja~
cent ends of said shafts, yielding means for mov-

- Ing the driven shaft axially for causing engage-
ment of the clutch members, a driving connection
between the driven shaft and the turret con-

60 structed and disposed so that the driving torque
tends to move said driven shaft axially for re-
leasing the clutch members, and a stop lever for
preventing rotation of the turret whereupon the
driving torque will release the driving connection

65 between the clutch members, said yielding means
operating upon the release of the stop lever to
establish driving connection of said clutch mem-
bers. :

37. A metal working machine comprising in

70 combination a series of self-contained motor-
operated metal working units, each including a

starting and automatic stopping mechanism, a
work supporting turret for presenting material to
be operated upon in succession to the metal work-

76 ing units, & motor-operated indexing mechanism

for intermittently rotating said turret including
& driving shaft section held against axial move-
ment, a driven shaft section mounted for axial
movement, friction slip clutch members carried
by the adjacent ends of said shaft sections, yield-
ing means for moving the driven shatt axially
for causing engagement of the clutch members,
a driving connection between the driven shaft
and the turret constructed and disposed so that
the driving torque tends to move the driven shatt
axially for releasing the clutch members, 8 stop
iever for preventing the rotation of the turret
whereupon the driving torque will release the
driving connection between the clutch members,
said yielding means operating upon the release
of said stop lever to establish driving connection
of said clutch members, means controlled by the
working units for moving said stop lever to re-
lease the turret for an indexing cycle when all
of the metal working units have completed their
cycle of operation, and means controlled by the
turret operating mechanism for releasing said
metal working units for operation upon the com-
bletion of the cycle of movement of the turret.

38. A metal working machine including a
irame, & rotatable turret mounted on said frame
adapted to present material carried thereby to
different stations for operation thereon by a
metal working unit, and means for rotating said
turret and stopping the same at each station in-
cluding a power-operated shaft held against axial
movement, a driven shaft in axial alinement
therewith, clutch members carried by the adja-
cent ends of said shafts, vielding means for mov-
ing the driven shaft axially for causing engage-
ment of the clutch members, a spiral gear carried
by said driven shaft, a worm gear meshing with
sald spiral gear, devices operated by said worm
gear for rotating said turret from one station to
another, said spiral gear and said worm gear be-
ing disposed so that the driving torque tends to
move said driven shaft axially for releasing the
clutch members, a stop lever for preventing the
rotation of the turret whereupon the driving
torque will release the driving connection be-
tween the clutch members, said yielding means
operating upon the release of the stop lever to
establish driving connection of said clutch mem-
bers, means for moving the stop lever to & re-
leasing position for initiating the movement of
the turret, and means for returning said stop
lever to normal position for stopping the turret
at the end of its feed cycle.

39, A metal working machine including a
frame, a rotatable turret mounted on said frame
adapted to present material carried thereby to
different stations for operation thereon by a
metal working unit, and means for rotating said
turret and stopping the same at each station in-
cluding & power-operated shaft held against axial
movement, a driven shaft in axial alinement
therewith, clutch members carried by the adja-
cent ends of said shafts, yielding means for mov-
Ing the driven shaft axially for causing engage-
ment of the clutch members, a spiral gear car-
ried by said driven shaft, a worm gear meshing
with said spiral gear, devices operated by said
worm gear for rotating said turret from one sta-
tion to another, said spiral gear and said work
gear being disposed so that the driving torque
tends to move said driven shaft axially for re-
leasing the clutch members, & stop lever for pre-
venting the rotation of the turret whereupon the
driving torque will release the driving connec-
tion between the clutch members, said yielding
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means operating upon the release of the stop lever
t{o establish driving connection of said clutch
members, a stop movable with said worm gear,
& stop lever, a spring for moving the stop lever
ints the path of travel of the stop for stopping
the turret, means for moving said stop lever to
release the turret for initiating the movement
thereof, and means controlled by the turret for
releasing the stop lever so that the spring may
return the same to the path of travel of the stop
for stopping the turret at the end of its feed
cycle,

40. A metal working machine comprising in
combination, & supporting frame, a series of
eyclically operating work units each having its
individual power operating mechanism, means
for stopping said operating mechanism on- the
completion of a cycle of operation, means for
effecting the starting of a new cycle of operation,

%

11
a work supporting turret mounted on said frame,
independent power operable means for inter-
mittently rotating said turret for presenting the
material operated upon in succession to the work
units, a control means for starting and for auto-
matically stopping the turret at a predetermined
set position, a control mechanism interconnect-
ing the starting means for the work units with
the rotating means for the turret and the start-
ing means for the turret with the work units, and
operating to simultaneously initiate the operation
of the work units as the turret completes its
movement to a set position, and operating to
initiate the operation of the turret when all of
the work units have completed their cycles of
operation. . :
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