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1

This invention pertains to automatic lathes and

is particularly related to the transmission and
control mechanism for such type of lathes. Pri-
marily the purpose of this invention is to provide

an automatic lathe of completely universal char- .

acter capable of doing any type or class of work
possible to be machined on such a lathe. It is
also the intent to provide in an automatic lathe a
complete range of speeds and feeds for any type
of material it is desired to machine.

Another object of this invention is to provide a
simplified, compact and efiicient feed and rapid
traverse drive transmission for actuating the cut-
ting tools to and from the work piece mounted
-in the lathe.

It is also a further object to provide, in con-
Jjunction with this feed and rapid traverse mech-
anism, a load-and-fire trip mechanism for al-
ternately engaging the feed and rapid traverse
motion at the appropriate time in the cutting
-cycle of the machine;

Another important feature of this invention is.
to provide a series of tool carrying bars upon
which are mounted the tool holders or slides car-
rying the cutting tools so that one-bar extending
longitudinally of the lathe spindle axis is located
directly below said spindle axis for carrying the
turning tools. The second bar is also provided
immediately under and directly below the work
spindle and first mentioned bar for carrying the
facing tools. The result of this unique arrange-
ment is to provide much greater clearance room
for the chips cut from the work piece in the lathe
and st the same time provide much greater ac-
cessibility to both the work and tools of the ma-
chine.

A further obgect is to provide in th1s arrange-
ment of tool bars extending longitudingl of the
axis of the lathe, one above the other with the
‘upper bar mounting the turning tool and the lower
“oar directly beneath it mounting the facing tool
feeding devices, means whereby either the front
.or rear tools may be alternately or simultane-
ously utilized for either turning or facing opera-
-‘tions.

In con;uunctmn Wth such tool feeding mecha-
nism mounted on the bars, one above.the other,
-applicants propose to utilize 2 unique cam actuat-
ing mechanism whereby the to0ls may be brought
automatically to a 'definite predetermined depth
of cut and .dwell while at the same time cam feed-
mg mechanism is fully adjustable to effect any
deswed rate of feed while at a1l times retaining
the accurate depth of cut and dwell above men-
tioned.. ‘ o .
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Further features and advantages of this inven-
tion will appear from the detailed description of
the drawings in which: ‘

Pigure I is a front elevation of the automatic
lathe of this invention showing the general ar-
rangement of the base, headstock, tailstock, and
overhead tool slide.

Figure II is a rear elevation of the automatm
lathe shown in Figure I.

Figure III is a left hand end elevation. of the
lathe shown in Figures I and IT.

Figure IV is an enlarged fra.gmentary view
partly in-section of the headstock, control mech-
anism, and feed cams for the tool slides shown
on the line IV—IV of Figures V and VI.

Figure V is an enlarged fragmentary transverse
section through the lathe headstock and bed on
the line V—-V of Figures I, IV, and VII, particu-
larly showing the belt drive transrmssmn to the
work spindle and the spindle stop trip mechanism.

Figure VI is an enlarged fragmentary trans-
verse section through the lathe headstock on the
line VI-=VI of Figures IV and VII, particularly
showing the feed and rapid traverse drnve and
control mechanism.

Figure VII is g diagrammatic section through
the transmission mechanism of the lathe head-
stock, particularly showing the headstock driving
transmlssmn comprising the gear drive and belt

30 drive mechanism for rotating the work spindle

35
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together with the power takeoff mechanism for
the feed and rapid traverse movement to:the tool
slide, shown on the line VII—VII of Figures V
and VI.

Pigure VIII is an enlarged transverse sectional
view through the lathe, on the line VIII—VIII of
Figures I and II; particularly showing the facing
tool on the lower tool bar and the turning tools
on the upper tool bar of the lathe, together with
fhe cam actuating mechanism for feeding said
tools relative tothe work spindle, the tailstock for
the lathe being shown in the background.

Figure IX is a fragmentary enlarged rear ele-
vation of the universal tool slide mounted on the
overhiead tool bar.shown by the line IX—IX in
Figures III, X1, and XII, particularly illustrating
the cam actuating mechanism having:the con-
stant feed to depth and dwell position for any
position of adjustment of rate of feed.

Figure X is an enlarged fragmentary front ele-
vation of the universal tool slide on the overhead
tool. carrier shown by the line X--X in Figures
IIT, XTI, and XII.

Flgure XI. is a left hand end elevatlon partly
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in section on the line XI—XI of Figures I, II,
IX, and X.

Figure XII is a plan view of the universal tool
slide shown on the line XII—XII of Figures III,
IX, and X.

Figure XIII is a vertical section on the-line

XII—XIIT of Figures II and IV, particularly -

showing the feed and rapid traverse clutch shaft.
Figure XIV is an enlarged detail view of the
cam controlling the rate of feed and dwell for
the various cutting tool slides.
PFigure XV is a view of the pinion shaft for
setting the cam slides.

The lathe comprises a base 1 upon which is

rigidly mounted a headstock 2 and the tailstock
3. The work is held in the lathe on the centers
4 and 5 carried respectively in the headstock work
spindle § and the tailstock barrel 1.

Referring particularly to Figures III and VII
the work spindle 6 which carries a suitable chuck-
ing device or work arbor for driving the work in
addition to the center is driven from the main
drive motor 8 which is connected through suitable
belts -9 to.the clutch and brake pulley 18 which
incorporates a driving clutch 11 and brake device
12 which may be actuated by reciprocating the
actuating rod i3 by moving the spool {4 which
engages the actuating fingers {5 in a conven-
tional manner, for example, as shown in Patent
#1,474,112, dated November 13, 1923. - Thus main
drive power from the motor ‘8 and the pulley 10
may be connected to the input drive shaft i6
threugh the friction ‘clutch {1 or may be discon-
nected from the shaft 16 by this-clutch and the
shaft {6 and associated headstoeck transmission
gearing stopped rapidly by means of the brake 12,

On ‘the shaft 16 is fixed the gear {1 which -is
arranged in driving relationship with the gear
18 fixed -0n the shaft {9 appropriately journaled
in the headstock housing 2. The outer right hand
‘end ‘of the shaft 19 extends into a change gear
-compartment 20 and ‘has mounted -on it a gear
24 which may drive the pulley shaft 22 when a
.change ‘gear -23 is inserted on the outer-end -of
this shaft 22 which meshes with the gear 2{ on
the :shaft 49. ‘Or the gear 23 may be removed
and placed on the:shaft 24 so that driving power
from the.shaft 19 may then be transmitted from
the gear 24 to the gear 23 on shaft 24 o effect
the:gear.drive to the work spindle.

When belt :driving of the lathe spindle § is to
Dbe .done, ithe gear 23 is placed on the shaft 22
whereby driving power from the main drive motor
8 is transmitted to this shaft and to its pulley 25
which s -eonnected through the belts 268 to a
pulley 271 fixed to the -work spindle-6 and ‘which
belts may be kept in proper tension, Figure V,
by -means of the eccentric -idler adjusting means
comprising: o pulley 28 mounted on suitable bear-
ings 29 and carried on an -eccenfric bushing 30
fixed to-an actuating stud 31 which-has a squared
end portion .32 for :application of .a wrench for
rotating the -stud 3l to effect :adjustment and
tension in -‘the belts 26. A suitable lock nut 33 is
provided for ‘locking the stud 3! in the desired
position.

When gear driving of the work spindle 6 is to
be undertaken, gear 23 is placed on the end of
the shaft 24 in the compartment 28 whereby the
shaft 24 is rotated and the double gear 34 fixed
thereon and having the gear portions 35 and 38§
will thus be.driven. The gear 35 may be engaged
by the gear 37 when the shiftable gear comprising
the gears 37 and 38 is moved to the left on the
shaft 39 while at the same time when gears 35

<t
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and 37 are in engagement the gear 37 also en-
gages the gear 49 fixed on the work spindle 6.
When the gear 37—38 is shifted to the right on
the shaft 39 the gear 38 engages the large face
gear 41 fixed on the work spindle 6. In this way
two changes of gear drive speeds may be effected
in the work spindle 6. Thus by this arrangement
the work spindle may be driven directly by belts

for the higher smoother speeds required or a gear

drive having two selections of speed may also be -
obtdained when the gear 37—38 is shifted to the
position -where gear 31 engages gear 35 of shaft

‘24 -and gear 40 of the work spindle, or when its
gear 37 engages the gear 36 of the shaft 24 and

its gear 38 engages the face gear 41 on the work:
spindle.

‘In this transmission arrangement it will be
noted -that there are two compartments in the
lathe headstock, namely the lubricant filled com-~

partment 42 which provides lubricant for the

gear transmission mechanism and the dry com-
partment 43 -which contains no lubricant and
contains -the belt drive transmission as .shown
best in Figures V-and VII. A suitable lubricant
tight baflle 44, Figure V, is provided: in the bottom
of the dry compartment 43 so as to prevent any
lubricant getting into the belt drive transmission
and impairing its efficiency. Anocther unique fea-
ture of this design lies in the fact that the work
spindle 6 need not be removed from its journal
bearings 45 and 46 when it becomes necessary’
to replace the belts 26. This is accomplished by
providing the rear mounting bearing 41 of the
work spindle in a cartridge case 48 which may be
entered into a bore 49 in the headstock housing
2 and held in place by suitable screws 59. When
it is desired to change the belts 26 the screws 50
are removed and the cartridge case 48 and ‘the
lock nut 51 removed from the work spindle. The
clearance thus provided between the bore 49 and
the work spindle is just sufficient to permit easy
removal or insertion of the belts through this
opening and around ‘the work spindle 6 so that
they may then be easily slipped over the pulley
25 and the idler pulley 28. The cartridge case
48 is then reinserted in the bore 49 -and fastened
in place by the screws 50 to thus provide a totally
enclosed integral headstock containing a lubri-
cant filled gear drive transmission compartment
and a dry belt drive compartment in the same
head housing. This arrangement, of course, pro-
vides the utmost simplicity and efficiency in man-
ufacturing of a la.the headstock incorporating
such features.

Power for actuating the cutting tools at feed
and rapid traverse motion is derived from the
headstock transmission. Referring particularly
to Figure VII, on the shaft 19 is fixed a gear 62
which drives the gear 53 rotatably journaled on
the shaft 16 and which has formed on a sleeve
projecting portion thereof a spiral gear 54 and a
second. spiral gear 55 fixed .to the other end of
the sleeve of the gear §3. The spiral gear 55
drives a mating spiral gear 58 carried on a shaft
51 -appropriately journaled in the headstock
housing 2. "This shaft 51 proceeds backwardly to
‘the rear of the headstock into a change gear com-
partment 58, Figures II and VI, where it has
mounted on it a change gear 59 Which meshes
partment 58 mounted on the shaft 61 appropri-
ately journaled in the lower rearward portion of
the headstock housing 2. Also on thisshaft jour-
naled against axial movement is the spiral gear
62 which meshes with the spiral gear 54 of the
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gear 53 above mentioned. - Thus by this arrange-
ment the shaft 61 may be driven at a plurality of
different relatively slow speeds or feeding speeds
by changing the change gears 59 and 60 in ‘the
compartment 58 for effecting different rates of
relative feed for the fools of the machine. The
spiral gear 62 rotatably mounted on the shaft €1
is driven at & relatively rapid rate by its-mating
spiral gear 54 -so as to effect rapid traverse mo-
tion. In order to selectively take off either the
feed drive power from the shaft 61 or rapid trav-
erse driving power from the spiral gear 62 the ar-
rangement shown in Figures VI .and XIII is pro-
vided which ‘comprises a clutch member:63 fixed
by suitable ping $4 to the shaft 61 and having
clutch teeth 65 which are arranged to engage
mating clutch teeth 66 of the-output gear 67.
This output gear 67 is journaled on the shaft 6!
and has clutch teeth 68 which are arranged to
engage clutch teeth 89 formed on the gear 62.
Thus by shifting the gear 67 so as to engage the
clutch teeth €8 with the teeth 65 of the clutch
member 63 this gear 67 will be rotated at feeding
speed. Shifting this gear 87 to the left, Figure
VI, will engage the clutch teeth §8 with the clutch
teeth 69 of the gear 62 so as to connect rapid
traverse power for rapidly rotating the gear 67.
This gear 67 is in constant mesh for any shifted
position with the idler gear 18 appropriately jour-
naled on a suitable stud 70¢ in the headstock
housing 2. This gear 10 may be connected to or
disconnected from driving relationship with the
worm shaft 71 by means of a pinion 72 slidably
but drivably mounted on the shaft 7{ by any
suitable gplined connection ‘and may be slid.on
this splined arrangement-by means of the control
rod T3 having an operating knob T4 projecting
through the front of the base { of the lathe as
best seen in PFigure VI, This worm shaft Tl has
fixed on it a worm 75 which in turn drives a
worm wheel 76 fixed on the cam drum shaft 77
appropriately journaled in suitable bearings 78
and 79 in the base | of the machine, -A suitable
crank handle not shown may be placed ‘on the
clutch portion 89 of the worm shaft when the
knob 74 is pushed in against the base 1 of the
machine as shown in Figure VI s0 as to rotate
the shaft 71 manually for effecting manual posi-
tioning of the tools for setting the work and tools
prior to the automatic machining cycle.. On the
cam drum shaft T1 are appropriately mounted
the cam drums 81 and 82 having appropriate cam
slots 84 and 85 for -actuating the various fool
slides in their desired movement.

Referring particularly to Figures IV, VI, and
VII, the control of the clutch il on the input
drive  shaft '16 .is accomplished by means of the
main spindle stop and start lever 86 which is
fixed to an appropriate sleeve 81 journaled in the
headstock housing 2 and having fixed on its inner
end a depending lever 88 which is connected by
means of a link 89 with another lever 90, Figure
V, pivotally mounted on a pin 9f fixed in the
headstock housing 2 and having a yoked portion
93 carrying a ghoe 94 which might be fitted in
the annular groove 85 of the operating spool 14,
Figure VII, of the clutch {1, Thus by moving
the lever from its position 88a, Figure IV, to the
position 88b the clutch spool (4 will be moved to
the left in Figure VII to engage the clutch 1;
likewise moving the lever in the opposite direction
will disengage the clutch 11 and engage the brake
i2. for rapidly bringing the work spindle 6 to a
stop. . oo ; : : o

This operating handle and clutch 11 may be
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automatically tripped to stop the spindle at a
predetermined point in the work cycle from' the
rotation of the cam drum shaft 17 as-follows:
Noting Figure V, on the pin 91 and in the cut-~
away portion 95 formed in the lever 80 is mounted
the lever 6 which has an upward projecting lug
9T having a surface 98 engaging the surface 99
of the lever piece 90 but which is free to rotate,
as seen in Figure IV, in a counterclockwise direc-
tion without effecting rotation of the lever 90.
Rocking the lever 96 clockwise actuates the lever
90 and therefore the control lever 85 to the stop
and brake position of the clutch 1{—12. A suit-
able compression spring 100 carried on an eye-
bolt 101 and abutting against the nut 102 en-
gaging the surface 103 of the headstock housing
2 and is connected by means of the pin 1984 to the
lower end of the lever 96 so as to normally urge
this lever 96 in the clockwise or stop and clutch
disengaging position. Also on the lower end of
this lever 96 is a latch piece {05 which is adapted .
to be engaged by a mating latch piece 86 fixed
on g lever 197 fixed on the rock shaft 108 jour-
naled in the headstock housing 2. Also fixed on
the left hand end of this rock shaft 108, Figure
IV, is the roller arm 109 carrying a roller 110
which may be engaged by a dog 111 appropriately
clamped by a suitable screw {12 on the shaft T1.
Normally this arm {09 and lever (8T are moved
s0. as to constantly be urged toward the latch
piece 105 of lever 96 so that when the lever 86 is
moved to the position 86b compressing the spring
180 it will automatically be latched by the piece
105 engaging about the piece (86 so as to hold
this lever in the run position for the work spin-
dle. As the cam drum thus rotates through the
transmission gearing to the worm 1§ on the shaft
71 as already described the dog {!{ will rotate
around and. ultimately strike the roller 110 on
the lever 109 at the appropriate time in the cut-
ting cycle as determined by the setting of the
dog il by means of its adjusting screw 112 on
the shaft 77. Thus when the dog 111 does hit the
roller [10 the spindle stop lever will be tripped
to the stop position -since the member 106 will
be pulled away from the member 185 by this ac-
tuation of the lever 189 allowing the spring 100
to turn the lever 86 to the stop position 86a. It
will be also noted that since the surface 28 en-
gages the surface 99 of the lever 90 only from the
clockwise - direction of movement that even
though the lever 98 is latched behind the latch
piece 106 of lever 107 during the automatic cycle
the stop lever 86 could at any time be moved back
from position 860 to 86 manually to immediate-
ly arrest the work spindle rotation in the event
of an accident or any other incorrect operation:
of the machine.

The gears 37—38 on the shaft 35 may be shifted
axially on this shaft for effecting the two ranges

of gear driving of the work spindle § by means

of the control lever (i3 located on the front of
the headstock as shown in Figure IV. -This lever
113 is fixed on the rock shaft (14 which passes
co-axially through the sleeve 871 of the lever 86§
and has on its inner end a shifter lever 115 car-
rying a shifter shoe {16 which engages in the an-
nular groove {7 formed in-this gear 31—38, so
that rocking of the lever from the position fi3a
to the position 113b effects shifting of the gear
to its true driving position as described above.
Feed and rapid traverse power may be alter-
nately applied to the cutting tool of the lathe
automatically at a predetermined position of the
cutting cycle of the machine. .This automatic:
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control of the feed and rapid traverse movement
is effected from the rotation of the cam drum
shaft 77. Referring particularly to Figures IV,
V, and VI it will be noted that the clutch gear
67, Figure VI, has an annular groove {i8 in-which
is mounted a shoe 19 which is carried by a yoke
120 fixed to the rock shaft 121 journaled in the
headstock 2 of the lathe. On this rock shaft 121
is mounted a  downwardly depending link (22
which has a projecting pin 123 which may be en-
gaged by the screws 124 and 125 of ‘the fork
.shaped lever {28 fixed on the rock shaft 127
journaled in the headstock housing 2. This rock
“shaft 127 proceeds to the left, Figure IV, and has
fixed on its outer end a pair of levers 128 and 129
each with rollers 130 and i3l respectively. The
arm 128 having the roller i30 is engaged and op-
erated so as to rofate the rock shaft {27 in a
clockwise direction by the trip dog 132 while the
lever 129 has its roller {31 engaged by trip dog
. 183 which rotates the rock shaft (27 in a counter-
clockwise direction, as seen in Figure V. Both of
these dogs 132 and 133 are respectively clamped
at their desired circumferentially oriented posi-
tion on the cam drum shaft 77 by suitable clamp-
ing screws 134 and 135 respectively. It will thus
be seen that as the cam drum shaft 77 rotates the
dog 132 will strike the roller 136 so as to cause
the rapid traverse motion to take place by en-
gaging the clutch teeth 68-—89 whereas the shift-
er 133 when it engages the roller I3f and lever
129 the feed clutch 65—66 will be engaged to
effect the feeding motion in the cam drum shaft
and tool slide of the lathe.

In order that the transition from feed to rapid
traverse or from rapid traverse fo feed may take
place by snap action motion so that at no time
shall the cam drum shaft 77 get to a neutral posi-
tion -and therefore stop the entire operation of
the machine, a special arrangement is provided
for flipping the clutch gear 67 from one position
to the other. This comprises leaving a substan-
tial space for lost motion between the shoe (19
and the annular slot {18 in the gear §7 and in
providing a lever arm {38 having a pin {37 which
is carried fixedly to the shaft 121 so as to rock
or swing with the motion of the shaft (21. A
detent lever 138 having a detent point 138 and
pivotally mounted about the shaft 127 is normally
urged into yieldable position against the pin 137
by means of the tension spring (49 attached to
the lever 138 and fto a pin 14f fixed in the head-
stock housing 2. The point 139 of the detent
lever #38 is so arranged that as the shaft 12{ is
rocked to cause disengagement of the clutch gear
87 with either of its respective cluiches, that the
lost motion between the shoe 14§ and the slot 118
permits the pin {37 to ride a little beyond the
point 139 in the direction it is moving so that
just as the shoe 118 begins to engage the other
side of the slot 118 for removing or disengaging
the clutch the remainder of the motion will take
place due to the sliding of the pin 137 down the
surfaces 142 or 143 each side of the point {38 ina
snap action fashion so that the clutch will then
be moved immediately to disengage one clutch or
immediately engages the:other series of clutches
so that at no time is there a position where the
clutch gear 87 is in.a neutral or no clutch engaged
position. This is essential in order that the cam
drums on the shaft 7T at all imes be rotating in
either rapid traverse or feed so that the trip dogs
iit, 133, and (32 may at all times be moved to
effect control of the levers 109, 128, and 123. The
said screws 124 and 125 in the lever 128 are pri-
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marily for the purpose of accurately positioning
the various levers 128 and 129 with respect to the
clutch gear 67 so as to provide the proper degree
of accuracy of movement of all of these members
during the automatic operating cycle of the ma-
chine.

Referring particularly to Figures I and VIII it
will be noted that extending longitudinally of the
base of the lathe is the upper tool supporting bar
144 and the lower tool supporting bar 145 both
located with their axes substantially in g vertical
plane passing through the work spindle axis 146
of the lathe. In this particular exemplary dis-
closure the bar 144 is journaled for sliding and
rocking motion in appropriate bearings 147 and
148 in the base | of the lathe as best shown in
Figure VII and is similarly supported in appro-
priate bearings 149 in the tailstock 3. The lower
tool bar 145 is supported in bearings i50 and 151
in the base | of the lathe and is permitied to
rotate in. said bearings but is restricted from
aXial sliding motion in this particular instance
by appropriate collars 152 and 153 clamped to the
bar (45, It will be noted that this arrangement
of the bars 144 and 145 one above the other and
lying substantially in a vertical plane passing
through the axis of rotation of the work spindle
that there is no obstruction on either side of this
central vertical grouping of the bars 144 and 145
so that chips cut from the work piece mounted
on the work spindle axis have free access to drop
down past these bars into a relatively wide chip
collecting compartment in the base | comprising
the vertical longitudinally extending rear por-
tions la and 1b forming the compartment ¢
through which the chips readily drop into the
pan 154 below the base | of the machine: Also
since there are no obstructions from these bars
far removed from the vertical plane passing
through the axis of the work spindle, the operator
is-not interfered with in reaching to the tools and
working from either side of the machine to thus
make-a practical machine operation in a line-up
where .one. operator would operate a plurality of.

5 machines.and be required to operate the machine

from either side. Also adequate chip spbace is thus
provided which is a very important feature of a
lathe of this automatic type which produces chips
at a very rapid rate during its rapid production
of work pieces. )

The upper bar 144, while free to rotate, is also
given axial sliding motion by means of the actu-
ating block 185, shown best in Figures VI and VII,
which has a slotted portion .156 in which nicely
fits a collar 187 fixed on the har 144 by a suitable
pin -188 so as to permit the bar 144 to rotate in
the bearings 147 and 148 of the headstock and
also in the tailstock bearings. In this way the
block 155 accurately controls the axial move-
ment of the bar 144, The actuating block 55
has a bore 159 which nicely fits over the lower
bar 145 and slides thereon so as to support the
block 155  ggainst swinging about the bar 144.
On the lower end of this block #55 is a cam roller
188 carried on a pin 16§ fixed in the block 155
and which roller 180 may engage in a.cam track
84 .on the cam drum 8{ so that rotation of the
drum. 81 on the shaft 71, through the mecha-
nism. described, will -cause axial displacement of
the member 155 along the lower bar 145 and to
thus cause axial meotion in the upper bar (44
through the medium of the collar {57.

Extending longitudinally of the base | and par-~
allel with the work spindle axis of the lathe is the
actuating cam slide- 162 carried in suitable guide
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way surfaces 164 and 165, and on the anti-friction
supporting rollers 166 in the web member (2 of
the base | and the cam slide 163 is carried in
guide ways 167, 168, and on the supporting rollers
168 in the web portion 15 of the base | of the ma-
chine in ‘this particular arrangement the turn-
ing tools or tools which feed substantially parallel

to the axis of rotation 148 of the work spindle are -

mounted on the upper tool bar 144 and comprise
& tool slide base 110 which may be clamped to the
bar 144 by means of a clamping screw {7{ and
which has mounted on top of it a tool slide or
holder 172 having an adjustable screw 173 for
accurately moving it to set the cutting tools {74
in the tool block 175 to proper depth and accuracy
of cut. On this tool slide base 170 is pivotally
mounted on a pin 176 an abutment finger {17
which engages the top surface 178 of the form bar
179. The form bar or plate may be clamped to
the vertical cam plate 180 carried between guide
rollers 18! in a bracket 182 fixed to the base { of
the machine by suitable screws 183. By suitable
bolts 184 passing through clearance holes 185 the
form bar 179 is held on the cam plate and may be
set at any desired adjusted position of either par-
allel or taper turning by means of the adjusting
screws. and nuts 186. The cam plate (88 has a
suitable cam engaging roller pin {87 carried on
a suitable anti-friction ball bearing 188 for easy
rotation when bearing against the cam surfaces.
This roller pin (87 engages in a slot 189 formed
in an adjustable cam 190 which is pivotally
mounted around g T-slot bolt 19! held in a T-slot
192 formed in the cam slide 163 so that it may
be swung around this T-slot bolt {81 to effect dif-
ferent angular positions of adjustment such as
shown in Figure XIV indicated at the $89a posi-
tion of adjustment of the cam slot for g minimum
of angularity to the cam while the position 89
shows the steepest position. At the other end of
the cam 190 is cut a rack 193 whose arcuate shape
is radially positioned from the axis of pivoting of
the cam around the T-slot bolt #91.
bore 194 is formed in the end of the slide 63 for

- insertion of a pinion-gear 195 carried on a shaft
196 (Figure XV) having an operating knob 197
for easy positioning of the cam 198 to the desired
angular setting. A clamp 198 operated by a suit-
able bolt 199 and having a lipped portion 2863 may
be tightened to lock the cam 190 in any desired
angular position of setting, after which the bolt
191 is similarly tightened to rigidly hold the cam
for operating the machine.

Referring particularly to Figure XIV, it will be
noted that the portion of the cam embraced by
the angle 201 is radially positioned with respect
to the point of pivoting around the bolt 191 and
this portion of the cam is so arranged as to give
the proper dwell and accurate positioning of the
tools to the work and by means of this constant
radial positioning of the angular portion 261 of
the cam slot 89 the cam may be set to any de-
sired angular position of feeding while at the
same time always maintaining the same dwell or
finish position of the tools. When readjusting the
cam to any desired position of setting along the
T-slot 192 of the cam slide 1583 it may be desirable
in some instances to withdraw the engaging roller
stud 187 which may readily be done by removing
the screws 202 and pulling out the carrying car-
tridge on the stud 283 by means of its manipulat~

. ing handled portion 204 as best seen in Figure

VIII.
.- This front cam slide 183 has fixed on it a roller
205 carried on a stud 206 fixed in the cam glide

A suitable.
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which engages a cam slot 84 of the cam drum 81
so that rotation of this cam drum 8! causes slid-
ing motion in the cam slide 163 which also car-
ries the cam 190 which thereby actuates the stud
5 187 to cause vertical sliding movement in. the cam
plate 180 and through the medium of the form
bar 1719 bearing against the abutment block {717
to swing the tool holder in the arcuate path of
feeding 2017, Figure VIII, to present the tools 174
to or from the work. This motion may be utilized
either as performing facing operations with the
tools 174 or the cam drum 8{ may be so arranged
as to effect motion sufficient to merely cause the
tool relief in the turning tools 174 from the work
during their longitudinal return movement.
Turning motion for the tools 114, that is the
Iongitudinal or parallel feeding of the tools with
respect to the work spindle axis 146 is accom-
plished as above Qescribed by longitudinally or
axially sliding the bar 144 to which the tool slide
base 170 has been rigidly clamped by the screw
{71 through the medium of the block 155 also
operating on the cam drum 8f. Thus in this
particular exemplary arrangement it is possible
to have facing or radial infeeding of the tools
174 with respect to the tool spindle axis or to
have longitudinal feeding of the tools along said
axis.- Also in instances where pure turning is
to be done the tools 178 are moved parallel to
the work spindle axis by axially sliding the bar
144 and arranging the surface: 178 of the form
bar 179 in. paralle! relationship to the work
spindle axis and by so arranging the cam 190
that it will have no motion effecting the verti-
cal movement of the cam plate 180 during the
normal turning operations. ‘This cam [80 how-
ever would in this instance have certain relief
portions cut in it where the cam plate 180 would
drop -down slightly just after the completion of
the turning operation on the work se as to re-
lieve the tools therefrom, during the return
movement of the bar 144 in bringing the tools
174 to initial cutting position. -
It is also to be noted that. taper turning can
5 be readily done with this construction by merely
setting the form bar #719 in angular relationship
to the work spindle axis in proportion to the de-
sired taper to be:-cut on the work piece. Pure
facing operations would be accomplished with
50 the front tools 174 by merely having the cam
plate 198 fully operative to effect vertical move-
-ment in the cam plate 188 during which time
the bar 144 would be locked against axial mo-
tion and would have only rocking motion for the
55 tools 174. ‘

In this disclosure also is shown a similar set-
up for actuating the facing tools which are car-
ried on the bar i45 by means of the facing tool
holder 20T which may be clamped to the lower

60 tool bar 145 by a suitable clamping screw 208
and which has mounted on it a tool block 209
carrying the facing tools 21{9.  Similarly - this
facing tool holder 287 has an abutment block 211
mounted on a suitable pivot pin 212 which en-

65 gages the form bar 243 which is similarly held
into place by screws 214 on the cam plate 2i5
and which may be adjusted in the desired posi-
tion by the adjusting screws 21§, in a fashion
similar to that for the arrangement for actuat-

70 ing the cutting tcols i74. In this instance how-
ever the abutment block 211 is carried on an ad-
justable piece 2171 which may be locked in vari-
ous. positions. in the arcuate guideway 28 by,
means of the clamping bolt 219. In this way a

45 greater range of relative positioning of the tools
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210 with respect to the work spindle axis may
be effected along its arcuate path of feeding 228.
The cam slide 162 similarly carries a cam 221
like the cam 188 just described for the front toocl
slide turning tool 14 which actuates a roller pin
222 carried in & suitable anti-friction bearing
223 in the cartridge 224 held in place by screws
225 on the vertically movable cam plate 215,
This- cam slide 152 similarly has a roller. like
that of the cam slide 163 indicated at 226 car-
ried on a stud 227 (Figure VI) which engages in
3 suitable cam track 84 in the cam drum 84.
In this instance of utilizing the rear tool holder
287 on. the bar {45 primarily for facing or ra-
dial infeeding of the tools 218 along the arcuate
path of feeding 220, bar {45 is confined against
axial movement by the collars 52 and §53 and
that purely vertical motion in the cam plate 245
effected through the medium of the roller pin
222 and movement of the cam slide 162 by the
cari drum 81 is utilized. It is to be further
noted that in this particular arrangement be-
cause of utilizing the lower bar {45 for facing
rather than the front bar, that lesser arcuate
path of feed 220 is provided and a greater range
of facing may thus be undertaken. By main-
taining the bars 144 and 145 substantially in the
same vertical plane passing through the work

. spindle axis the chips are easily -disposed of as*

they drop freely into the pan of the lathe and
also easy access to the cutting tools is thus pro-
vided from either side of the machine.

The cam drum 8f is designed with appropri-
ate cam slots (not here shown in detail as this
mechanism is readily understood and well knewn
in the art) for actuating the block {55 and the
cam. slides 163 and {62 in appropriate sequential
relationship to effect the various operations de-
sired of the lathe of both tool reliefs and feed
motion either radially into the work for fac-
ing or longitudinally of the work for turning.

In addition to the cutting tools {74 and 218
just described there may be provided additional
tooling comprising the cutting tools 228, Fig-
ures I, XI, and XIT carried in appropriate tocl
block 228 mounted on a vertical universally
mounted tool slide 233, This tool slide 238 is

-mounted on suitable dovetail guideways 23! and
232 on a base 233 which is mounted on a swivel
around the axis of an actuating shaft 234 appro-

priately journaled in the supporting housing 285

to which the base plate 238 is fixed by means of
suitable T-slot bolts 287 operating in a concen-
tric annular T-slot 238 formed in the base plate
238. This base plate 236 in turn is mounted to
the overhead tocl supporting rail 23§ by suitable
T-slot bolts 248, as best seen in Figure XIi. In
this way the tcol slide base 233 may be set to
any. desired angular position so that the cutting
tool 228 may be fed al relatively steep angles
for cutting such work as bevel gear blanks and
the like.

This overhead tool supporting rail 239 is mount-
ed on the headstock by suitable means such as
the bolts 241 and is carried on a pedestal 242
appropriately mounted on the tailstock by screws
243 and connected to the overhead rail by screws
248, In this overhead tool supporting rail 233
and guided in the guideway 245 as best seen in
Figures II and IX is the cam siide 246 which
carries. an actuating cam 247 of similar design
to that of the cams 1983 and 224, Figure VIII,

~already described. - This cam may similarly be
adjusted by manipulating the clamp bolt 248
and its clamp 258 for setting the desired rate of
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feed for the cutting tool 228. . This cam 247 has
2, cam slot 251 which actuates a pin 252 fixed in
a slide plate 253 having a rack 254 formed in-
tegral with it which rack in turn is in engage-
ment with a pinion 255 carried on the actuating
shaft 234 and which may be connected to it in
driving relationship through the medium of the
hub 256 to which it is integrally connected when
the setting screws. 257 of the orienting coupling
258 are properly clamped. The outside portion
959 of the coupling 258 can be positively attached
to the actuating shaft 234. The purpose of this
coupling 258 is to permit the proper orientation
of the pinion and rack with relationship to the
cam for starting the tool at the right end of the
desired position for beginning the cutting opera-
tion. :

Cn the other end of the actuating shaft 234
ig fixed a pinion 260 Figures X and XI which
drives a mating pinion 264 carried on a suitable
stud 262 fixed in the base plate 233 and driving
2 rack 283 fixed on the tool slide 238. A suitable -
compression spring 284 is used to normally force
the 100l siide away from the work piece to at all
times take out any slack between the rack and
pinicn and cam driving mechanism just described
during the turning operation and fto prevent the
tool -slide 230 and the tools 228 from dropping
down toward the work piece when cutting action
is relieved therefrom and which would other-
wise make it difficult to do accurate finishing with
this cutting tool. This is accomplished by spring
264, engaging in the upper portion 265 of a suit-
able bore 286 formed in the slide 233 and bearing
against a guide block 267 rigidly fixed to the
hase plate 232 by suitable screws 268. It can thus

- pe seen that as the cam slide 246 is moved back

or forth in the guideways 245 its cam actuating
means and roller pin 252 will rotate the shaft 234,
the rack 254 and pinion 255, and the pinions 260
and 261 which actuate the rack 263 fixed on the
slide 230. '

The cam slide 246 is actuated in its guideways
945 from the cam drum 82 mounted on the cam

5 drum shaft 77 as best seen in Figures II, III, and

IV. The shaft 771 is supported at its outer end
in a suitable bearing 269 in a bracket 270 ap-
propriately fixed to the left hand end of the
base I of the machine by suitable screws 271
best seen in Figure IIL.  On the tool supporting
bars 144 and 145 is slidably mounted the actuat-
ing block 272 having a downward depending roller
2% carried on a suitable pin 274 fixed in-the ac-
tuating block 272 and which roller 213 operates

5 in an appropriate cam slot 85 formed in the cam

drum 82. By this arrangement the block 272
is siid aleng on the bars {44 and 145 independent
of any motion these bars may have. On one
side of the block 212 is provided a pair of lugs,
Figure IT, forming a slot 275, in which operates a
shoe 276 carried in the end of a lever arm 27T,
The outer énd of the bars 184 and (45 adjacent
the blocks 272 is supported by a -supplemental
bracket 278 cairied on the bracket 270 fixed to
In this
way support is given to the tool bars {44 and
145 for holding the actuating block 272 in proper
operative position relative to the cam drum 82,
The lever 277 connected through the sleeve 276
to the actuating block 272 is mounted on a pivot
pin 279 held in a bifurcated downwardly . pro-
jecting integral support portion 288 of the over-
head rail or tool supporting member 239 and has
in its upper end a shoe 281 which operates in an

5 elongated cross slot 282 formed in the cam slide
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246 so that as the cam drum 82 rotates it will
slide the actuating block 212 along on the bars
144 and 145 thus rocking the lever 21T and thereby
sliding the cam slide 246 in the member 239 to
effect feeding of the cutting tool 228 to and from
the work piece in the lathe. It is to be further
noted that the cam 82 is mounted on the same
shaft as the cam drum 81 so that all of the
cutting tools including the cutting tool 228 mount-
ed on the tool slide 230 may be operated in a
predetermined sequential relationship relative to
one another. By appropriately setting the swivel
slide 233 around to any desired position the cut-
ting of any steep range of tapers desired with
this overhead tool feeding arrangement may be
undertaken.

Having fully set.forth -and-described our in-
vention what we claim as new and desire to se-
cure by United States Letters Patent is:

1. In a lathe having means for receiving and
rotating a work piece about a first axis, a bar
journaled for rotation on a second axis parallel to
said first axis, a tool holder adjustably secured
to said bar and adapted to hold a tool in cutting
engagement with a work piece in said Iathe, plate
means guided for translation on said lathe in a
direction spaced from and angularly related to
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said second axis, a form bar adjustably mounted
on said plate means, to contact ‘and pivot said
holder about the axis of said bar, a cam slide
means on-said lathe, translatable parallel to said
axes, and a connection between said slide means
and plate ‘means, said connection. including a
cam pivoted on one said means and a pin on the
other of said means adapted to coact with said
cam to variably transmit motion from said slide
means to said plate means.

2. In g lathe having a base, a headstock and
a tailstock on said base having centers to receive
and rotate a work piece upon a first axis, in
combination, a tool bar mounted for pivotal and
axial translation in said stocks on a second axis
parallel to said first axis, tool holder means ad-
justably secured to -said bar, a plate guided for
translation con said base in a direction spaced
from, and normal o said second 'axis, a form
bar adjustably fixed to said plate and having a
cam edge engaging said holder, a cam slide in
said base, adjustable cam connections between
said slide and plate, and a single meang having
a cam slot therein connected to said bar to effect
translation of said bar and said slide.
WILLIAM F, GROENE.
HARRY C. KEMPER.



