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3 ‘Claims. . (Cl. 82—5)

“This invention relates to new and useful improvements
in automatic threading apparatus for lathes.

‘One object of .the invention is to provide an improved
threading apparatus in the form of an attachment for
‘automatically controlling the threading operation,  said
‘apparatus being adaptable for use with any type of turn-
ing ‘machine having a cross slide and a lead screw, but
‘being particularly .applicable to engine and turret lathes.

An important object of the invention is to provide an

‘improved threading apparatus for lathes which will.effi-

ciently and automatically control all of the operations
involved in threading a work piece, whereby the apparatus

‘not Jonly relieves the operator but also speeds up the

threading ‘operation and in addition assures more accu-

‘rate threading.

. .Another object is to provide an apparatus of the char-
acter ‘described which: will automatically control the
threading of a work piece by the single point thread-
cutting method, said apparatus controlling the depth of
‘the cut, the length .of travel of the cutting tool, the re-
‘turn of the carriage after each pass -of the tool and also
the riumber of passes or cuts which may be required to
produce a proper thread.

Still another object is to provide an apparatus of the
character described which controls all of the operations
ifivolved in single point thread cutting and which may
be employed for cutting straight threads, either internal
or éxternal, -or which may be used with the usual taper
aftachment whereby tapered threads may be cut.

A particular object is- to provide an apparatus of the
character described wherein the various elements thereof
are automatically operated, either hydraulically, pneu-
matically or €lectrically, or by a combination of such
ipower sources; the apparatus being arranged so that oper-
ation may be commenced by manual control of the oper-
ator and thereafter said apparatus will complete the en-
tire threading operation automatically and without any
further -manual control by the operator.

A further object is to provide an apparatus of the char-
acter described, which is in the form of an attachment
and which may be readily and easily applied to any
standard type of lathe -and without-any change in said
Jathe.

'Still another object is to provide an improved apparatus
which includes a power operated unit for controlling the
movement of the cutting tool in a direction which deter-
mines the depth of the cut, said unit including a simpli-
fied means for effecting proper inward movement. of the
cutting tool -as the threading operation progresses.

A still further object is to provide an improved control
system which combines . hydraulic power with- electrical
control for actuating the apparatus.

The construction designed to carry out the invention
will be hereinafter described, together with other features
thereof,

“The invention will be more readily understood -from
a reading of ‘the followmg specification and by reference
'to ‘the accoinpanying drawings forming a part thereof,
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2
wherein an example of the invention is shown, and
“wherein:

Figure 1 is a plan view of a lathe in schematic illus-
tration, showing an automatic threading attachmerit, con-
structed in accordance ‘with the invention, applied ‘there-
to;

Figure 2 is a transverse, vertical sectional view taken
on the line 2—2 of Figure 1;

Figure 3 is an isometric view of the control unit for
controlling the movement of the cross slide;

Figure 4 is a longitudinal sectional view of the operating
uhit illustrated in Figure 3; -

Figure 5 is .a transverse sectional view taken on the
line 5—S5 of Figure 4;-

Figure 6 is a side elevation of the control unit shown in
Figures 3 to'5;

-Figure 7 is a partial isometric view of the unit shown in
Figure 3 with portions thereof broken away; -

TFigure 8 is an isometric view of the control assembly
for the half nut or connecting element which is -adapted
to. be connected with the lead screw of the lathe;

Figure 9 is a side elevation of said conirol assembly
and connecting nut;

Figure 10 is a plan view thereof;

Figure 11 is a detailed view showmg the ad]ustable
operating rod which actuates one of the limit switches;

Figure 12 is an elevation -of the return cylinder assem-
bly which returns the carriage to starting position;. and

Figure 13 is a diagrammatic view illustrating the hy-
draulic system and including-a wiring diagram of the elec-
trical confrol means for controlling the operation of .said
system.

In the drawings, the numeral 18 designates a .lathe
which may be of any suitable construction. As shown
in Figares 1 and 2 the lathe includes the usual base 11
having a bed provided with longitudinal ways 12 upon
which are -slidable the usual carriage 13. .As-is well
known, the carriage 13 is adapted to be moved longi-
tudinally -along the ways by the usual longitudinal ex-
tending lead screw 14. = Connection between the carriage
and the lead screw is made by means of a connecting ele-
ment 15, which is generally referred to as -a half nut.
By selectively engaging or disengaging the half nut 15
with the -lead screw 14 the carriage is selectively -:con-
nected to or disconnected from said lead screw; when
connected. to the lead screw operation -of the screw will
move the carriage longitudinally along the bed or ways
12 of the lathe.

Mounted upon the carriage 13 is the usual .cross slide
16 which is adapted to be moved transversely :of the
carriage by means of the usual traverse screw 17 and a
tool carrier 18, within which a cutting tool 19 is mounted,
is secured to the cross slide 16. The cutting tool 19 is
adjusted relative to the work piece W, which is shown in
dotted lines in Figure 1, by adjusting the cross slide trans-
versely -of the bed of the lathe. By connecting the car-
riage 13 to the lead screw 14, the cutting tool is-caused
to_travel Jongitudinally with respect to the work piece
which is held in place by the usual chuck 29.

When a threading operation is being carried out, it is
normally necessary for the operator to manually adjust
the cutting tool 19 to the proper depth which will be re-
quired for the first cut orpass and then the operator manu-
ally controls. the longitudinal movement.- of the -carriage
and cutting tool throughout the length of the thread which
it is desired to cut. In most-instances in single point
threading, several passes or cuts are required and thus
the attention of the operator is required throughout the
threading operation. - The purpose of the present inven-
tion is to provide in the form of an attachment a means
for automatically controlling the various factors which
are involved in forming or cutting the complete threads,
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In carrying out the present invention, a cross slide con-
trol unit 21 which includes a cylinder and piston A is
connected with the cross slide 13 and is adapted to con-
trol the transverse position of said slide to control the
position of the cutting tool 19 with respect to the work
piece W. A control assembly generally indicated by the
numeral 22 and including a piston and cylinder B is as-
sociated with the half nut 15 which is adapted to con-
nect with the lead screw 14 and this assembly, as will be
explained, controls the connection of the half nut 15 with
said lead screw to effect operation of the carriage by
said lead screw. A return cylinder assembly 23 which in-
cludes a cylinder and piston C is provided for the purpose
of returning the carriage to its initial or starting posi-
tion with respect to the work piece W. The pistons A,
B and C are operated in proper sequence to control the
threading operation and may be hydraulically or pneu-
matically actuated. Operation of the pistons A, B and
C is controlled by means of suitable electrical controls
which include a limit switch S—% which is located at the
starting position of the carriage; a second switch S—2 which
is located at the terminal position of the carriage and
which controls the return of said carriage; and a third or
shut-off switch S-3 which functions to halt operation of
the apparatus after completion of the threading operation.

When the carriage is in a starting position with the tool
19 retracted from the work piece, said carriage will be in
a position adjacent to the limit switch S—1 in Figure 1.
Upon closing of a master start switch S—4, the apparatus
is caused to operate in the desired sequence to carry out
threading of the work piece W.

In such sequence, the limit switch S-1 first causes the
piston A to operate to move the cutting tool 19 into
engagement with the work piece and thereafter, the piston
B is operated to engage the half nut or connecting element
15 with the lead screw 14, whereby the carriage is caused
to travel longitudinally of the lathe in a direction to the
left in Figure 1. As the cutting tool 19 completes its
first pass over the work piece the carriage contacts the
limit switch S-2 and simultaneously therewith a mechan-
ical release, which is generally indicated at 24 in Figure
1, is actuated. The mechanical release 24 disengages
the half nut or connecting element 15 from the lead screw
14, whereby further longitudinal movement of the carriage
13 in a direction to the left in Figure 1 is halted. The
engagement of the limit switch S—2 functions to first ac-
tuate piston A to retract the cutting tool 19 from the
work and to thereafter operate the piston C in the re-
turn cylinder assembly 23, whereby the piston rod 25
on the piston C is engaged with the carriage and moves
said carriage longitudinally to the right in Figure 1, until
said carriage is returned to its initial or starting position.
As the carriage moves back to starting position a switch
operating member 26 which is secured to the carriage
again engages the limit switch S~1 to actuate this switch
and effect a repetition of the cycle of operations. Upon
this second cycle, the cutting tool 19 is moved inwardly
an additional distance, the carriage is caused to traverse
the work piece, is then halted and returned to starting po-
sition for the subsequent cycle of operation. The ap-
paratus may be adjusted, as will hereinafter appear, to
control the depth of each cut or pass of the cutting tool
and to control the number of such cuts or passes. ‘When,
the threading operation is complete, the shut-off switch
S-3 is actuated to halt further operation of the apparatus.
It is thus obvious that the apparatus automatically con-
trols the various operations involved in the threading of
the work piece and after the operator once starts the ap-
paratus by means of the start switch S-4, no further man-
ual control is required. The depth of the cut, the length
of each cut or pass and the number of such cuts or passes
is automatically controlled until the threading is com-
plete. The results are accomplished by properly actuating
the control pistons A, B and C in the proper sequence.

The cross slide control unit 21 is clearly shown in Fig-
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4
ures 3 to 7 and includes an outer support or casing 27
which is suitably secured to the carriage 13 of the lathe
(Figure 4). The upper portion of the support 27 is formed
with a bore 28 which is in alignment with the cross slide
traverse screw 17, which screw controls the position of
the cross slide 16. A nut or colltar 29 is mounted upon
the threads of extended end of the screw 17 and has its
lower portion extending downwardly through a slot 30
formed in that portion of casing 27 which is below the
bore 28. Guide sleeves 29A and 29B may be formed
on the nut 29 and said sleeves surround the screw on each
side of said nut. A recess 31 is formed in the lower por-
tion of the casing or housing and this recess has longi-
tudinal guide grooves 32 (Figure 3) in its walls which are
engaged by ribs 334 extending outwardly from a slide
block 33, whereby said block is slidable ‘within the recess
31. The upper inner end of the block is connected by a
suitable pin 34 with the nut 29, and it is obvious that when
the slide block 33 is moved within its recess a similar mo-
tion is imparted to the traverse screw 17 of the cross slide
to impart transverse movement to said cross slide with
respect to the bed of the lathe. Since the cutting tool
19 is carried by the cross slide, it will be evident that an
adjustment of said cross slide will result in an adjust-
ment of the tool with respect to the work piece W which
is held within the lathe. The slide block 33 is suitably
connected to the piston rod 34 of the piston A and when
said piston A is moved within its cylinder the slide block
will be moved to adjust the cross slide.

For limiting the outward movement of the slide block
33 in order to control the depth of the cut to be made by
the tool 19, a cam shaft 35 extends transversely through
an opening 36 in the slide block and also through open-
ings in the side walls of the support or casing 27. This
cam shaft is suitably journaled in the walls of the sup-
port and has a plurality of bottom cams 37 which are
mounted on the exterior of the shaft, being disposed
within the recess 36 of the slide block. The button cams
37 are each of a different thickness or radial projection
so that each projects a different distance outwardly from
the surface of the cam shaft, as is clearly shown in Fig-
ure 4. Each bufton cam is adapted to coact with a stop
38 which is located within the slide block 33 and it will
be evident that when the piston A is operated fo move
the slide block outwardly or in a direction to the left in
Figure 4, the stop 38 of said slide block will engage the
particular button cam 37 which is aligned therewith and
this will limit the movement of the slide block in such
outward direction. Movement of the block in this direc-
tion will control the depth of the cut to be made by
the cutting tool 19 and by selectively locating the cam
buttons of different radial projections in alignment with
the stop 38, the movement of slide block 33 and therefore
the movement of the cutting tool will be accurately con-
trolled.

In performing the threading operation, it is desirable
to intermittently increase the depth of the cut upon each
successive pass of the tool and thus, the movement of
the slide block should be gradually increased in succes-
sive steps. For this purpose, the button cams are ar-
ranged so that at the start of the threading operation the
button cam of greatest radial projection will be engaged
by the stop 38 and thereafter the button cams of succes-
sively smaller radial projection will be moved into align-
ment with the stop 38 until the threading operation is
complete,

For indexing the button cams 37, one end of the cam
shaft 35 is extended and has a ratchet 39 secured thereto.
This ratchet is adapted to be engaged by an operating
pawl 40 which is carried by a plunger 41 mounted in a
suitable supporting frame 42. When the plunger 41 is
moved against the tension of a coiled spring 41a the pawl
40 will engage one tooth of the ratchet and will impart a
rotation to the shaft. The teeth of the ratchet 39 are of
course correlated with the button cams so that each time
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that;the plunger 41 45 detuated sthie:rotation-of:the Shaft
will dlign the next successive cam with the:stop:38. ~The
plunger-41 «which actuates the-indexing rratchet -39 is-op-
erated by -an -angular ;arm' 43 'which ihas:its lower-end se-
cured ito. the underside-of the:slide-block :33,.as shown in
Figure 5. Thus when the slide-block is moved-inwardly
after the completion of each cut or pass-of the:cuiting
1061’19, the :arm 43 functions to rotate theratchet39 and
move -the ‘next :successive ;button -cam -into :position in
«alignment with-the:stop 38; upon retirn of the slide block
*fo-its outermost position, the next:cam :thus controls:the
amount of .outward movement :of the :slide block and
-thereby controls:the:depth:of:the.cut. . :

Jtsmay be..desirable -in certain “instantes to manually
-actuate thé jindexing:ratchet 39 :and for -this purpose a
isecond plunger 44.is provided. This plunger ‘has a pawl
45 adapted to:engage ithe ratchet teeth in the same man-
mer as the pawl 40. -An-operating:lever 46 coacts with
#he wplunger ‘44 mnd this lever :may ‘be connected 1o a
‘suitable rod 47 with -a :manual ‘control :mounted on ithe
lathe. :‘Under mormal operationithe indexing ratchet-39
is automatically ‘actuated by sthe sliding ‘movement of the
slide block 33, ibut when ‘desired may be manually -actu-
sated through:lever 46. :

The -cam shaft 35 ‘has-its ‘opposite ;end formed with a
splurality cof recesses 48 ‘(Figure 5) which :coact with ‘a
'spring-pressed detent 49-whereby ‘thecamshaft is locked
in each indexed ‘position by ‘the friction of said detent to
prevent .an’ unintentional rotation of ‘said :shaft. The
.otfer extended end iof ithe shaft is formed with:a collar
&0 having a.-single groove 51 which s so Tocated 'with re-
sspect to the button cams that said groovebecomes-aligned
iwith -an 'operating ‘member ‘52 of the ‘control switch -3
when ithe threading operation is complete.  Thus :after
the -threading sof the ‘work ‘piece thas been icompleted, ‘the
igroove 51 on the collar :50 moves ‘opposite ‘the switch
ctuating ‘element ‘52 .and ‘operates the shut-off -switch
-3 to cutoff further operations:of the apparatus.

“The control :assembly for centrolling ‘the :engagement
-anid disengagement:of the half nut:or connecting element
15 is.clearly shown:in Figures:8 1o 10. - Asdllustrated the
half nut or iconnecting ‘element comprises :a pair «of piv-
ioted clements 53 havinginternally threaded jaws 54 which
‘are adapted ito ‘close about ‘and engage the lead screw 14
‘of thelathe. The handles 55 of thé clements extend out-
wardly “beyond the pivot point 56 and a ceiled spring 57
meormally urges the “handles ‘to a position which -disen-
«gages ‘the .clutch jaws 54 from 'the Jead screw 14. Fer
.engaging 'the jaws of the element 15 with the lead screw,
:a ‘pair of toggle links ‘58 ‘are pivoted 1o the ‘handles 55
and to each other. -An :operating rod ‘59 -extends ‘from
‘the center ‘connection between the toggle links ‘and ‘has
its opposite -end connected ito :an ‘actuating arm- 60 -which
is:mounted upon a shaft 61, * The shaft:61 is adapted to
be rotated by -means-of -a ring 62 which abuts a flange
63 mounted on ‘the shaft 61 and connection between the
flange and ring is‘made through screws 64 'which project
outwardly from -said flange and engage within arcuate
slots 65 in said ring. "The ‘piston B which has-its -cylin-
-der /66 -connected to the carriage 13 ‘of the lathe has its
piston Tod :66 connected &t 67 ‘with the ring:62 and-when
the piston B is actuated, the Ting ‘62 rotates whereby -one
end of each slot 65 engages the pin 64 within -said slot to
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direction which will ‘break 'the ‘toggle links 58 and ‘cause
the . threaded jaws '54 -of -element 15 to be engaged ‘with
the lead screw 14 -of ‘the lathe. Engagement -of 'the jaws
with ‘the ‘lead ‘screw is maintained by means of a spring-
pressed locking detent 68 ‘which is carried by an arm 684
mounted on the shaft 61.- The locking detent €ngages a
recess 69 in a4 ‘bracket 770 which is carried by the carriage
43. ‘Thus ‘when ‘the -piston ‘B has Totated ‘the shaft to
engage the ¢lement 15 with ‘the lead screw, such element
is locked against -disengagement from ‘the lead screw ‘until
the locking detent 68 has ‘been depressed. - “Therefore; ‘the
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:piston B ‘may: return {o 'its-dinitial -position, -such: imove-
ments ‘being -permitted by 'the :arcuate -slots -65, . without
-disengaging the jaws.54 of the half nut from connection
‘with:the lead screw. . S

The -half -nut -or -connecting ‘elemient 15 remains -en-
-gaged with the:lead iscrew until a reléase lever 71 which
-coacts with -a plunger 72 ds-actuated by-a rod 73. The
rod 73 is icarried :hy the ldthe ‘and is positioned -at a ipoint
adjacent the end :of 'the travel -of the -carriage, the me-
‘¢hanical release :assembly ‘being generally indicated-dt 24
in:Figure 1. -As-the:carriage reaches the end of its travel,
ithe lever 74 'is:engaged-by ‘the rod 73 ‘which depresses the
-plunger 72 and disengages the-detent 68 from ‘its ‘recess
*69; ‘when ‘this -occurs ‘the ‘spring 57 which'is constantly
murging ‘the “half st ‘or connecting -element “toward dis-
-engaged ‘position functions to releasethe jaws 54 from the
Jead screw. ‘It is‘thus:evident that with the arrangement
Shown ithe half mut 'or connecting €lement 15 ‘is ‘engaged
with the lead :screw 'by Operation ‘of “the ppiston B and is
wisengaged ‘from isaid lead screw ‘after ‘the travel of the
‘catriage “has ‘been completed by :the ‘mechanical ‘release
.assembly 24 ‘which comprises the detent, plunger-rod 72
‘and ‘associated parts. ) )

As ‘has been ‘mentioned, ‘the ‘carriage 13 is returned to
its starting sposition 'by ‘the return cylinder -assembly 23.
This dssembly (Figure 12) is a ‘simiple cylinder having
‘the :piston C -therein and said :piston has.a rod 25 which
-extends ‘outwardly ‘for ‘engagement with ‘the -carriage 13.
The limit:switch'S=2 is adapted to be:engaged by the:car-
riage 13 when'said-carriage reaches ‘the limits of ifs travél
:and “tipon -operation of limit ‘switch'S—2 the -piston 'C is
-actuated to move its piston rod in a_direction to the right
in Figure 1. The piston rod ‘engages ‘the -carriage ‘and
imoves ‘said “carriage “back to its initial <orstarting ‘posi-
tion. As the ‘carriage réturns to ‘Starting position the
sswitch ‘actuating ‘element ‘26, ‘which ‘s ‘miore :Clearly illus-
trated in Figure 11, engages 'a roller 80 to depress an-arm
:81 and ‘thereby actuate the limit switch S-1. It'is noted
ithiat ‘the -élemerit '26 may ‘be constricted ‘of ‘telescoping
‘meimbers ‘which 'may "be ‘moved -to various ‘réldtive posi-
‘tions and locked thierein by -a ‘set screw 82 to'vary the
over-all Jength of 'said elemeiit. ’

Any ‘siitable system of :conitrol may be.-émployed for
‘controlling the operdtion 6f ‘the :pistons A,’B and C ina
desired 'sequence, but in Eigure 13 a preferred form of
:control means is schematically illtstrated. As 'shown :in
‘this' figtire ‘the ‘piston A has a cross-over valve ‘85 ‘associ-
:ated therewith, which valve is-actudted by an ‘electrical
solenoid A—-1. Piston B has a similar cross-over valve 86,
which is actuated’by a soleneid B-1, while-cylinder C’has
-associated ‘therewith a-cross-over valve'87:controlled by a
solenoid C-1. A sequence valve 88is disposed ‘in ‘the
‘hydraulic systém ‘between -the piston A and the piston B,
‘and ias is ‘well known, this 'type of valve -permits ‘opera-
tion of piston A ‘and prevents operation of piston B until
a predetermined ‘pressure has ‘built up in the cylinder of
piston; said valve ‘thus ‘functions to cause operation of
piston A first after which ‘piston ‘B ‘may be actuated.” A
sequence valve 89 is also connected in ‘the -circuit in as-
‘sociation with piston C and is arranged so that piston A
-will operate ‘prior to the time ‘that piston C operates.

A relay A-2 s associated with the operating solenoid
A1 of piston A and is provided for the purpose of hold-
ing the solenoid A-1 in -closed position after the same
‘has been initially ‘energized, as will ‘be hereinafter ex-
plained. The limit ‘switch S—1 is connected to the sole-
‘noids A1 and ‘B-1 -so ‘that when the switch is actiiated
the sclenoids’ A=1 'and B-1 are operated to causg ‘an op-
evation ‘of ‘pistons ‘A and B. Since switch S-L is the
switch at the beginning of the operation, piston ‘A is oper-
ated to adjust the cutting tool affer which piston B is
operated to engage the half nut -or connecting element
15 with the ‘lead scréw 14. ‘At this time the other limit
switch S-2 is opeti and piston‘C which'is the return piston
is inactive. o
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- After pistons A and B have been actuated the carriage

begins to move to the left and this opens limit switch S-1.
However, because of the relay A-2, piston A maintains
the cutting tool 19 in contact with the work but piston B
may return to its initial - position because solenoid B-1,
being de-energized, will actunate valve 86 to reverse the
direction of pressure upon this piston. As noted in.con-
nection with Figure 8, piston B can return to its original
position without disengaging the half nut 15.

As the carriage 13 completes its movement, the half
nut is released by reason of the release assembly 24, the
release lever 71 being engaged by rod 73 (Figure 8), and
thus further movement of the carriage is halted. Simul-
taneously with the disengagement of the half nut from
the lead screw, the carriage strikes the limit switch S-2 to
close said switch. When this occurs the relay A-2 is re-
leased and the solenoid C-1 is energized. Because of the
sequence valve 89, piston A first returns to its initial posi-
tion to withdraw the tool 19 from the work, after which
piston C is actuated to return the carriage 13 to starting
position. When the carriage returns to starting position
the switch S-1 is again actuated to repeat the operation.
It is noted that at the time that piston A is moved to move
slide block 33 and thereby retract the tool 19 from the
work, the indexing ratchet 39 is operated to move the
next button cam 37 on the cam shaft 35 into position to
control the limit of movement of the cutting tool relative
to the work upon the next operation of slide block 33.
The foregoing cycle of operations is continued succes-
sively until the threading operation is complete.

The overall operation of the apparatus is believed to
be obvious. Initially the carriage 13 is in starting posi-
tion adjacent the switch S-1 in Figure 1. The operator
actuates the master switch S-4, and upon such operation
piston A moves the tool into position with the work piece.
The half nut or connecting element 15 is then engaged
with the lead screw and the carriage and tool traverse
the work piece for the desired length. Upon reaching
the end of its travel the mechanical release mechanism
24 disengages the half nut while the switch S—2 functions
to retract the piston A and move the cutting tool away
from the work and to thereafter operate cylinder C to
return carriage to starting position. Upon' return to
starting position the carriage actuates the switch S-1
through the rod 26, and this causes piston A to again
move the tool into contact with the work. Since the
button cams have indexed during the retraction of piston
A, the tool will now move into engagement with the work
to a deeper depth so that the next cut will be made.
Thereafter the cycle of operation is repeated until the
desired number of cuts to complete the threading opera-
tion have been made.

The apparatus is relatively simple in construction and
may be mounted on the lathe without any material
change in the lathe structure itself. It is thus in the form
of an attachment and is applicable to any type of turn-
ing machine having a carriage and a lead screw; actually
it has been found to be adaptable to both engine and
turret lathes. Not only does the apparatus relieve the
operator of the manual control of the depth of cut and
the length of travel, but it also provides for a faster oper-
ation and more accurate threading. It is of course evi-
dent that the button cams 37, which are mounted on the
cam shaft 35 may be varied in thickness and in number
in order to meet the particular needs of the work being
done; also, any suitable cam projections could be em.
ployed upon the shaft. Although control of the pistons
A, B and C has been described as being a combination of
hydraulic power and electrical control, it is evident that
the pistons may be actuated pneumatically and other
methods of automatic control may be employed. So long
as the various operations which are performed in the
threading of a piece .of material are automatically con-
trolled, the purposes of the invention will be accom-
plished.
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The foregoing disclosure -and description of the in-
vention is illustrative and explanatory thereof, and vari-
ous changes in the size, shape and materials, as well as
in the details of the illustrated construction may be made,
within the scope of the appended claims, without departing
from the spirit of the invention. .

What I claim is: .

1. A turning machine for cutting threads comprising,
a base having ways thereon, a carriage slidable along the
ways, a rotatable chuck on the base for supporting a
work piece, a lead screw mounted on the base, a half
nut mounted on the carriage and connectable with the
lead screw to move the carriage along the ways with rota-
tion of the lead screw, a first closed cylinder and piston
therein mounted on the carriage, a lost motion connec-
tion between the half nut and one of said cylinder and
piston including a pin and shoulder which are engaged
by pressurizing the cylinder and move the half nut into
engagement with the lead screw, a detent holding the
half nut in engaged position during each cut, said lost
motion connection permitting retraction of said first pis-
ton and cylinder after the detent is engaged without re-
leasing the half nut, a detent release carried by the base
and engaging and releasing the detent at the end of each
cut, a spring urging the half nut toward disengaged posi-
tion and effective upon release of the detent to return the
half nut to disengaged position, a cross slide mounted
on the carriage for movement transverse to said move-
ment of the carriage and carrying a cutting tool, a trans-
verse screw mounted on the carriage and controlling
movement of the cross slide, a nut slidably carried by the
carriage and threaded on the transverse screw, a stop
carried by the nut, a cam mounted on the carriage and
engaged by said stop as the cutting tool is moved into
cutting position to determine the depth of each cut, means
for indexing said cam in response to each reciprocation
of said nut, a second closed cylinder and piston therein
mounted on the carriage and connected to the nut for
reciprocating the nut and for holding the stop against
the cam during each cut, a third closed cylinder and pis-
ton therein mounted on the base for engaging and return-
ing the carriage to starting position at the end of each cut,
and a hydraulic control system including a source of liquid
under pressure connected to each of said first, second and
third cylinders through first, second and third control
valves, respectively, said first and second valves operable
in response to movement of the carriage to a position
to begin a cut to pressurize one side of said first and
second pistons and move the half nut into engagement
with the lead screw and the stop into engagement with
the cam to position the cutting tool in cutting position,
said first valve reversing flow of pressure fluid to said
first cylinder to pressurize the other side of said first
piston to withdraw the pin from the shoulder of said
lost motion connection in response to movement of the
carriage by said lead screw, said second valve reversing
in response to the carriage reaching the end of a cut to
reverse flow of pressure fluid to said second cylinder to
pressurize the other side of said second piston and with-
draw the cutting tool, said third valve operable in re-
sponse to the carriage reaching the end of a cut to pres-
surize the third cylinder and return the carriage to be-
ginning position.

2. As a subcombination a cross-slide control adapted
to be secured to a turning machine carriage and to re-
ciprocate the transverse screw of the cross-slide compris-
ing, a support adapted to be mounted on a turning ma-
chine carriage, 2 cam mounted on the support, a nut slid-
ably carried by the support and adapted to be threadedly
connected to the transverse screw of the cross-slide, means
for indexing the cam with each reciprocation of the nut
relative to the support, a stop carried by said nut and
engaging the cam upon reciprocation of the nut in one
direction, and means including hydraulic operator for
selectively reciprocating and holding the stop in engage-
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ment and in disengagement with the cam, respectively.

3. As a subcombination, means for releasably securing
a carriage to the lead screw of a turning machine com-
prising, a half nut having both halves pivoted on a car-
riage at a common point, handles on each half of the
nut, a spring between said handles urging the two halves
of the half nut toward closed position, an operating rod
attached to each handle and movable to a first position
to close the half nut and to a second position to permit
the spring to open the half nut, a closed cylinder having
a piston therein mounted on the carriage, a lost motion
connection between the rod and one of the piston and
cylinder including a shoulder and pin engageable upon
pressurizing the cylinder and moving the operating rod
to nut-closing position, said lost motion connection per-
mitting reverse relative movement of said piston and cyl-
inder to disengage the shoulder and pin without opening
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the half nut, a detent releasably holding the half nut in
closed position upon movement of the rod to nut-closing
position, and means for selectively reciprocating said pis-
ton and cylinder relative to each other.
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