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1

This invention relates to lathes, and more par-
tieularly to a radius turning attachment for
lathes.

The object of thé invention is to provide an
attachment for lathés which may bs easily at-
tached to any standsrd lathes, and when at-
tachied serves for the cutting of tores or radii
oii’ the work picce; either at the end, convex or
concave, or along the side of the work piece.
This dttdachment, complste in itself, may, by
meésns of adaptods, be secured to the cross slide
of a ldthe, after the usual standard parts have
been removed from the éross slide. The attach-
ment is self-contained and may be readily at-
tached to.aid taken off the lathe.

This invention eémprises s self-contained ra-
dius turning dttachment for lathes and similar
turning machide tools, having a housing OVEY &
bearing plate or a disc with a recess on its bot-
tord, sdiusting screws in said hotsing entering
said recess, a turntable having a centér coinci~
dent with the center of said recess, means for
rototing the turntable, and a teolholder on said
turntable for adjustably supporting a tool hav-
ing its point cefitered i relatiod to said turntable
center, said attachment heing adapted to be de-
tachably attacheéd to a stendard cross-slide of a
lathe centered to thie centerlinie of the Headstock
and tailstock of the lathe.

The. invention con&isté further in the combi-
nation of such an attachment with adaptors, one
a ring shaped adaptor to surround 2 post of the
conventional cross-slide, and one a conical
adaptor to engage a recass of a cross-slide, either
adaptor being used depending on whether the
cross-slide has a post or a recess.

Scréws or other suitdble securing means are
provided on the attachment to engage the
adaptor to secure the adaptor to the attachment,
and the attachmient to the post of the cross-slide,
and in the case of the conical adaptor, screws
or other securing means are provided to secure
the adaptor to the attachment, and other screws
or securing means are provided to sseure the
conical adaptor to the cross-slide.

The invention consists further in a precision
jnstrument in which the turntable is provided
with a degree scale and the housing with a
pointer indicating the degree of circular move-
ment of the tool veint, and in which the tool
support hag linear gradusted means indicating
the amocunt of radial movement of the tool point
from its centering position in either direction,
which amount of movement in one or the other
direction. determines the radius of the arc of
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2
cireular moverent of the cutting point of the
tool, whereby the attachment may function for
either convex or concave cutting of the énd of
the work piece, or toric cutting laterally of the
work piece.

The inverition will be further described; afi em=
podirent thereof shewn' in the drawings, and
the invertion will be finally pointed out i the
claims.

Tn the gcéompanying drawings,

wg, 1 is o side view of a conventional lathe,;
with the improved attachment applied thereto;

Tig. 2 is a plan view of the attachment;

Fig. 3 is @ transverse vertical section on: line
3=-3:of Pig. 2;

Fig. 4 is a transverse vertical section on line
8- of Fig. 2;

Fig. 5'is 4 fragmentary plan view, with parts
broken away;

Fig. 6 is a horizontal section on ling
Fig. 4;.

Fig. T is a cross-section of g cross-slide having:
@ recess, and showing a conical adapter connect-
ed therewith, and with the bottem-:of the attach~
ment; .

Fig. 8 is-a oross section of & cross-slide ‘having.
a post; and showing a ring adaptor connected-
therewith; and with the bottom of the attach-
ment; ) )

Figs. 9 and 10 are diagrammatic views; Fig.
9 in plan and Fig. 10 in side view, showing the
tool point centering to the headstock and tail-
stock- center line; ] .

Fig. 11 is a diagrammatic plan view of a work
piece, and the different cutting positions of the
tool, in convex cutting; , )

Fig: 12 is.a diagrammatic plan view of a work
piece, and the different positions of the tool, in-
concave cutting;

Figs. 13 and 14 is a central section and plan
view, respectively, of a ring adaptor;

Figs. 16 and 16 is a side view and plan view,
respectively, of a conical-adaptor, and (

Fig. 17 is a diagrammniatic plan view of a work-
piece, and the different-positions of the tool, in:
toric cutting. i

Similar characters of reference indicate corre-
sponding parts throughout the various views.

Referring to the drawings a Known or conven-
tional lathe is shown in Fig. 1, showing thé im-
proved attachment-applied thereto.

As krown, the tailstock 16 has a spindle- 11,
movable lorigitudinaily by a hand wheel {2 The
work piece support 13 is rotated by known means
{4 The cross-slide (6 supporting the known
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compound rest and tool holder is movable longi-
tudinally along the bed of the lathe by the hand
wheel 18. The cross-slide {8 is movable trans-
versely to the longitudinal line of the lathe by a
handle 19. The cross-slide 16 may have either a
recess or a post as known, to which the compound
rest and toolholder support is connected. The
compound rest is removed leaving the known
cross-slide 18 either with a recess such as (1A
(Fig. 7), or a cross-slide {6 with a post such
as IT (Fig. 8), depending on the type of the lathe.

The attachment itself, indicated generally by
30 as seen in Fig. 2, consists of a housing 31, hav-
ing a recess 32 (Fig. 5) into which a worm screw
33 fits, one end 34 of the screw fitting into the
bearing 35, and the shaft 35A, and held in place
by a serew bushing 388 and extending cutside of
the housing 3f and having a handwheel 38.
Seated within the housing 3! is a non-rotatable
bearing plate or disc 31, having a recess 38 at its
lower side, and a central shoulder 29 at its upper
side. The axes of the shoulder portion 39 and
recess 38 are coincident. The bearing plate 37
and the housing 31 are secured together by screws
37A. This shoulder portion has a bore which is
screwthreaded to engage the screw 41, the head
of which holds down a washer 42 against the
shoulder portion 39. Between the extending part
of the washer 42 and the bearing plate 37 a pe-
ripheral worm gear 44 is provided which rides on
the surface 40 of the bearing plate 31 and against
the shoulder portion 39 and engages the worm 33.
Oil grooves 31TB are provided. The gear 44 has
secured to it a rotatable disc or turntable 43 by
means of four screws 48. ‘The upper surface of
this turntable 43 is provided with circumferen-
tially arranged degree markings 47, visible also
through a pointer 48, as shown in Fig. 2, which
pointer 48 is secured to the housing 31.

Upon the turntable 43, there is secured g tool
holder generally indicated by 50 (Figs. 2, 3, and
4). This tool holder 58 consists of a base 51
resting on the turntable £3. The base 51 has a
screwthreaded bore 52, which is engaged by a dial

screw 53 having a knurled end 54. On this dial

screw 53 there is g dial 55 having a circular grad-
uated portion on its periphery, each line indi-
cating a thousandths of an inch rotation. The
knurled end 54 and the dial 55 are spaced from
each other to allow a dial bracket 5§ to support
the dial serew 53, the bracket 56 being secured
to the turntable 43 by the screws 51. A pointer
B5A points towards the markings on the dial 55
to indicate the reading. The base 5! moves over
a dovetail slide 58, having a gib 59, for adjust-
ment purposes, and tightened or loosened by set
screws 59a. The slide 58 is secured to the turn-
table 43 by screws 58A.

As seen in Figs. 3 and 4, the base 5! has g tool
post 61, which has exterior screwthreads to en-
gage a rotatable adjusting screwthread ring 62,
upon which the tool 69 rests. The tool post 61
is slotted to permit the passage of the tool 60.
The top 63 of the tool post 61 has a screwthreaded
bore engaged by a screw 64, with g bolt head 64A.
By raising or lowering the ring 62, and corre-
spondingly the screw 64, the tool 60 may be raised
or lowered. Also the tool 60 may be moved
axially, until clamped in operative position by
the screw 64.

The base 51 has a pointer 91 extending there-
from, which extends over the zero position on
the radius scale 92 shown in Fig,. 2. To either side
of the zero linear graduated markings are ar-
ranged. These graduations are in fractions of
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an inch, but it is understood that any type of
linear calibration or vernier scale could be used.
‘When the tool 60 is in normal position, the pointer
81 is on zero. When the tool 60 is moved in either
direction, by the base 51 moving over the slide
58, by the turning of the end 54 of the screw
83, the pointer 91 shows the amount of move-
ment. This amount of movement is indicative
of the length of the radius of the circle through
which the cutting edge 90 of the tool 60 passes,
the circle having its center coincident with the
center point 80 of the attachment.

As illustrated in Fig. 4, at the lower side of the
bearing plate 37, diagrammatically opposed
screws 65 are provided which pass through the
housing 31, and through the bearing plate 31,
and have their free ends enter the recess 38. This
recess 38 is made sufficiently large in diameter,
to be larger than any diameter of a post {7 as
used on standard lathes. These screws 65 are
shown as engaging the upper conical portion 26A
of the conical adaptor 26, which is shown in
dotted lines in Fig. 4. The lower part 26B of the
conical adaptor 26 fits into a recess ITA of the
cross-slide 16 as shown in Pig. 7. This conical
adaptor 26 is shown in detail in Figs. 15 and 16.
A collar 26C is disposed between the conical por-
tions 26A and 26B, and the lower surface of this
collar 26C rests on the cross-slide 16. It will be
noted that the lower surfaces of the bearing plate
37 and the housing 31, rest upen the upper sur-
face of the cross-slide 16. The ends of the screws
65 engage between the upper conical portion 26A
and the collar 26C.

The adaptor 26 is held in position on the Cross-

" slide 16 by a screw 69 as shown in Fig. 7, which

screw engages the lower conical surface 26B of
the‘ adaptor 26, and between it, and g collar 26D
which has the same diameter as the recess 11A,

; @s shown in Fig. 7. The collars 26D and 26E have

the same diameter.

If the cross-slide 16 has a post {1 as known and
shown in Fig. 8, then a ring adaptor 25 as shown
in Figs. 13 and 14, is employed, and the screws 65
are passed through screwthreaded portions 258
and are tightened against the post 1. It may he
noted that the bore 25A of the adaptor 25 snugly
fits against the upper part of the post 1T. There-
by the attachment 30 is operatively secured to
the cross-slide 16 of the lathe when the cross-slide
16 has a post 11,

In Figs. 4, 6, 7 and 8 these screws 65 are shown
parallel with the line of the shaft 35A, but in
bractice it is preferred to have them at 45° ; as
in many lathes, adjustment is simpler when the
screws 89 are at 45°,

In Fig. 9, which is a plan view, the headstock
10 is aligned with the tailstoek 7{. The work
piece 72 is secured in support 3 accordingly.
The face 73 of the tool 68 is aligned with the
headstock 70, tailstock 11, center line 14, but the
axial center line 75 of the tool 60 is spaced 3% of
an inch from the line 14, the width of the tool
€9 being s of an inch, so as to use the full length

» of the tool 68 and obtain a maximum of 90° on a

concave radius or a 180° concave hemisphere.

A side view of the parts shown in Fig. 9, is
shown in Fig. 10.

The turntable 43 shown in Fig. 2, is graduated
for 360°. The zero mark is at the pointer 48.
The cutting edge 90 of the tool 60 is in its head-
stock 70 tailstock Tl center line T4, as shown in
Fig. 9, and the cutting edge 90 is coincident with
the dead center point 80 of the attachment, as

% shown in Fig. 3, and the height of the cutting
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édge 90 is in line with the headstock 79 tailstock
11 longitudinal center line 74, all as diagram-
matically shown in Figs. 9 and 10. The pointer
91 is over the zero positicn of the radius scale 92,
and the pointer 53A is on the zero reading of
the dial 55.

By turning the handle 38, the turntable 43
may be moved in either direction, and the tool
cutting edge 89 moves in a circle. By turning
the kncb 54, the tool 88 may be moved forwardly
or rearwardly.

When the dial screw 853 is rotated clockwise,
the cutting edge 98 of the tool 68 is brought back
to the right side of the center line 83 for convex
cutting; and by turning the dial screw 53 counter
clockwise, the cutting edge 98 is advanced to the
left side of the center line 80 and concave cutting
is made possible. The size of the radius (convex
or concave) is indicated by the pointer 9i over
the radii scale 82, and the pointer B5A over the
dial 55, both starting from zero in either direc-
tion.

In order to cut the work piece 72 into an
exterior convex curved surface, the body of the
work piece 72 to be cut is placed over and beyond
the dead center point 88 of the attachment 33 as
shown in Fig. 11. The distance from the center
point 88 to the final end cutting arc is the radius
of the final cutting, and this is noted on the
radius scale 22 on the right side of zero. The
work piece 12 is rotated clockwise in the direc-
tion of the arrow 8! as seen in Fig. 11, looking
in the direction from the headstock 7§ to the
tailstock 71. The tool cutting edge 98 is moved
in an arc 82, which, as seen, cuts the corner of
the work piece 72. The hande 38 is rotated and
the tool 68 is moved clockwise, the cutting action
of the tool 68 on the work piece 72 being in the
clockwise direction upon and from the axis of the
work piece 72 radially outwards. The rotation
of the work piece 72 clockwise as shown by the
arrow 8! during the cutting action of the tool &0
resulting in the convex spherically shaped end of
the work piece 12. The tool 60 is returned to its
initial position by the rotating of the handle 36
in counterclockwise direction. The attachment
38 is then moved longitudinally 74 on the lathe
by rotating the handle 18, and this brings the
tool 68 to the second dot-dash line position 82A
shown in Fig. 11, and the center 806 of the atfach-
ment 28 is thereby moved to 83A. The handle
36 is then rotated and the tool cutting edge 96
is moved in an arc and cuts off the work piece 72
along the next arc 82A shown in second dot-dash
line in Fig. 11. 'The tool 69 is then brought back,
and the attachment 38 is again advanced by
turning the handle {8, so that the center point
80 of the attachment 88 takes the position 80B.
The handle 3§ is turned and the work piece 12
cut along arc 82B. These arcs are shown only as
examples. In practice, the skilled operator
makes many more cuttings, until the desired
shape has been attained.

If it is desired to enlarge the convex spherical
cutting, this can be carried out by continuing
the rotation of the turntable 43 until the mark-
ings of about 176° (or complete 340°) register
with the pointer 48, a supporting stem on the
work piece 12 being necessary to be maintained.

If it is desired at the end of the 90° operation, 7

to cut the work piece 12 axially, the entire at-
tachment 30 is shifted by the operation of the
1athe hand wheel {8, and the ordinary cylindrical
cutting is carried out without moving the turn-
table 43.
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In order to cut the work piece 72 into an in-
terior concave curved surface, as seen diagram-
matically in Fig. 12, the tool cutting edge 90 is
moved to the left of the center 8). The control
by the radius scale 82 is carried out as hereto-
fore described; but on the left side of the zero.
The work piece 72 is now rotated counter clock-
wise, as shown by the arrow 83, and the cutting
edge 92 of the tool 60 follows the cutting arc 82.
The movement of the turntable 43 is now counter
clockwise, starting with 90° reading on pointer
48, during the cutting action of the tool §8. The
cutting action is in the direction of the curved
arrows shown which arrows begin at the edge 90
in Fig. 12; and this cutting action thrust of the
edge 98 ends at the axis of the work piece 12. As
the work piece 72 is rotating, a concave cut is
obtained, as shown by the extensions beyond the
arrow heads in Fig. 12. The cutting edge 90 after
it has reached the longitudinal axis 74 of the
work piece 12 is moved back out of the concavity
already formed, by rotating the turntable 43
clockwise, the tool 88 having a pivot point at 88
in Fig, 12. Thus, when arc 32 has been cut, the

5 tool 88 is returned to its initial position, and the

attachment 88 is moved by the handle {8 until
the center point 88 arrives at 88A. Then the
handle 25 is rotated to turn the turntable 43
counterclockwise, and the arc 82A is cut. The
tool 88 is then brought back to its initial position.
The center point is shifted from 882A to 0B, and
the arc 828 is cut. Again a skilled operator will
repeat these actions until the cutting is com-
pleted as desired. It will be noted that for a
concave radius cliting not more than a 90°
quadrent or a total of 180° concave hemisphere
can be cut.

The gperation is as follows:

The Eknown tool holder and compound rest of
the lathe is removed leaving the cross-slide I8
with its post {7 or recess ITA exposed. This post
7 or recess 174 is then centered in I'ne with the
headstock 78, tailstock T1, longitudinal center line
14, as well known.

The attachment 28 is secured to the cross-
slide {8 as previously described. The turntable
seale 47 is moved so that the zero degree is read-
able through the pointer 48; the zero reading on
the radius scale 22 is registered with the pointer
9f: and the zero reading on the dial 88§ is regis-
tered with the pointer 55A. The cutting edge 80
of the tool 83 is now placed in the longitudinal
axial line T4 as shown in Fig. 9, and the height
of the tool 8% is adjusted by moving adjusting
ring 82 and screw 84A up or down until cutting
edge 80 is co'ncident with the center line 74 in
Fig. 10. It might be noted here that the maxi-
mum diameter capacity of this attachment is
double the height of the center line 74 in Fig. 10
to the top of the turntable 43, this height vary-
ing on different lathes.

Referring to PFig. 11, the tool 88 is moved to
the full line position and it with its point 90 is
rotated by the handle 36 from its full line posi-
tion, to chip off the portion 82. The rotation of
the work piece 72 is clockwise as shown by the
arrow 8!, and the cutting edge 98 of the tool 60
is at the right side of the center 83. The pro-
gressive cuttings are made as described until the
cutting has been completed.

The same general operation takes place when
a coneave cutting is desired, as shown in Fig. 12,
only the rotation is counterclockwise as shown
by the arrow 83, and the tool cutting edge 83 is
on the left side of the center line 83.
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The attachment 30 is also capable of being
used for turning toric surfaces laterally of the
longitudinal axis 74 of the work piece 72. For
turning such a toric surface, one first turns a
cylindrieal portion 95 on the work piece 12 in the
known manner, the work piece 712 rotating clock-
wise in the direction of the arrow 84 as seen in
PFig. 17. The turntable 43 is now rotated from
the zero position shown in Fig. 2, to a position
where 90° shows on the pointer £8. The radius
scale pointer 21 is placed on the right side of the
scale 92 to indicate the radius to be cut. The
tool 60 is then moved to the position shown in
full line in Fig. 17.

The handle 13 of the lathe is then rotated in
order to move the entire attachment 38, trans-
versely to the longitudinal line 74 or the lathe,
along the line 77.

Now, by rotating the handle 38 alternately in
a clockwise and counterclockwise manner, the
work piece 12 is chipped off along the arc, and
the tool 80 is intermittingly advanced, and cut-
tings made along the arcs 82—82A and 82B,
while the center 86 is moved to 80A and 80B re-
spectively, until the cutting coincides with the
perimeter point 81A, which is on the original or
initial line 95. The toric surface is then com-~
pleted in accordance with the desired curvature
or size. The points $fA and 80 are in a plane
11 transverse to the longitudinal axis 74 of the
work piece 12, and the ends 93 and 83A of the
tore are in a plane %4 parallel with the axis of
the work piece 72. In Fig. 17, the cutting ex-
tends beyond the point 23A, in order to indicate
the possibility of extending the circular cut if
desired.

It may be further added that it is possible to
turn an inside toric surface by the use of a C-
shaped ofiset tool, the procedure heing a combi-
nation of convex toric turning and concave radii
turning. :

The improved attachment 30 differs from the
prior art in that the said attachment 36 has the
bottom recess 38, the center of which is the con-
trolling center for the turntable 43 and to which
the cutting edge 28 of thes tool &0 is centered.
The tool 62 being on the turntsble 43 is under
the control of the scale 41. The tool 88 is also
under the control of the dial serew 53 and radii
scale 92, and thereby is a precision instrument.
The improved attachment 238 is self-contained.
When the desired radius turning has been com-
pleted, the self-contained attachment 30 is re-
moved from the lathe, and put away until it is
again desired to be used, the lathe being then
used for its usual purposes.

Though the attachment 3@ may be used for
other purposes, it is especially useful for prepar-
ing convex or coneave gauges, dies, laps, cutting
tools, or forim tools on any material or plastic,
ete., where radii are required, or used for.

The attachment 38 may, if desired, be used on
a lathe to take the place of the known compound,
for regular work, with the only limitation under
the present construetion being the limited travel
of the tool as compared to the present compound.
Any known shaped tool, threading or cutting, can
be used.

I have described several forms of my invention,
but obviously various changes may be made in
the details disclosed without departing from the
spirit of the invention as set out in the following
claims.

The invention described herein may be manu-
factured and used by or for the Government of
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&
the United States of America for governmental
purposes without the payment of any royalties
thereon or therefor.

Iclaim:

1. In a self-contained radius turning attach-
ment for lathes, the combination with a housing
having a recess in its bottom, adjusting screws
in said housing entering said recess, a turntable
for said housing having a center coincident with
the center of said recess, means for rotating the
turntable, and a tool holder on said turntable
for adjustably supporting a toolbit centered in
relation to said turntable center, said housing
being adapted to be detachably attached to a
standard cross-slide of a lathe centered to the
centerline of the headstock and tailstock of the
lathe, a ring-shaped adaptor engaging said recess
of the housing, and engaged by said screws, said
screws engaging a post on said cross-slide, when
said attachment has been applied to the cross-
slide.

2. In a self-contained radius turning attach-
ment for lathes, the combination with a housing
having a recess in its bottom, adjusting screws
in said housing entering said recess, a turntable
for said housing having a center coincident with
the center of said recess, means for rotating the
turntable, and a tool holder on said turntable
for adjustably supporting a toolbit centered in
relation to said turntable center, said housing
being adapted to be detachably attached to a
standard cross-slide of a lathe centered to the
center line of the headstock and tailstock of the
lathe, a conical shaped adaptor engaging said

5 recess of the housing, said screws engaging the

conical surface of the adaptor, said adaptor en~
gaging also a recess on the cross-slide, when the
attachment is applied to the cross-slide, and
screws on the cross-slide engaging the conical
adaptor for holding the adaptor to the cross-
slide.

3. In a radius turning attachment for lathes,
the combination of a housing, a disc within the
housing having a circular recess in its bottom,
a worm gear for said disc, a worm for the worm
gear, a turntable movable with the disc, and
having a scale, a pointer on the housing, a tool
support-on the turntable, means determining the
position of the tool point when a tool is in said
support, means indicating the position of the
tool point in respect to the center of the disc,
and an adaptor for said recess in said dise, said
adaptor being adapted to secure the attachment
to the cross-slide of the lathe.

4. In a radius turning attachment for lathes,
the combination of a housing, a disc within the
housing having a circular recess in its bottom, a
worm. gear for said dise, 3 worm for the worm
gear, a turntable movable with the dise, and
having a scale, a pointer on the housing to indi-
cate the amount of turning of the turntable from
& zero position, a tool support on the turntable,
means determining the position of the tool point
when a tool is in said support, said means includ-
ing increment indications showing the amount of
movement, means indicating the position of the
tool point in respect to the center of the disc,
and an adaptor for said recess in said dise, said
adaptor being adapted to secure the attachment
to the cross-slide of the lathe.

5. In a radius turning attachment for lathes,
the combination of a housing, a disc within the
housing having a circular recess in its bottom, a
worm gear for said disc, a worm for the worm
gear, a turntable movable with the dise, and
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having a scale, a pointer on the housing to in-
dicate the amount of turning of the turntable
from a zero position, a tool support on the turn-
table, means determining the position of the tool
point when a tool is in said support, said means
including increment indications showing the
amount of movement, means indicating the posi-
tion of the tool point in respect to the center of
the disc, an adaptor for said recess in said disc,
said adaptor being adapted to secure the attach-
ment to the cross-slide of the lathe, and means
turning an inside toric surface combining con-
vex toric turning and concave radius turning.
LEONARD E, OBADIAH.
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