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LATHE TooLING MECHANISM 
James E. Loudon, Claremont, N. H., and Edward 

H. Sinclair, Jr., Windsor, Wt, assignors to Cone 
Automatic Machine Company, Inc., Windsor, 
Wit., a corporation of Vermont 

Application March 2, 1943, Serial No. 477,694 
7 Claimis. 

This invention relates to tooling mechanism 
especially suitable for machines operating on bar 
Stock, though not limited thereto, and has for an 
object to provide one or more tools operative on 
Work at a predetermined portion of the length 
thereof and actuated by motion of means mov 
able substantially parallel to the axis of the 
Stock. 
Another object is to provide such a mecha 

nism. Which is suitable for use with One or more 
Spindles of a multiple spindle lathe. 
A further object of this invention is to pro 

Wide Such a mechanism. Wherein the stock is so 
Supported adjacent to the position of tooling that 
bending or chattering is substantially wholly pre 
Vented. 
A further object is to provide in such a mech 

anism means by which a plurality of tools may 
be given motion individual to the respective tools 
and wherein the tools may, if desired, operate on 
different lengthwise portions of the stock. 

Further objects and advantages will appear 
from a description of certain embodiments of the 
invention shown in the accompanying drawings 
in which 

Figure 1 is a fragmentary view partly in side 
elevation and partly in longitudinal vertical sec 
tion of a multiple spindle lathe of the well known 
Cone type showing an embodiment of this inven 
tion associated with one of the work spindles, 
and in retracted position. 

Figure 2 is a fragmentary view to a larger scale 
similar to a portion of Figure 1 but showing the 
tool mechanism in vertical section on line 2-2 
of Figure 3. - 

Figure 3 is a detail Sectional view on line 3-3 
of Figure 2. 

Figure 4 is a detail sectional view on line 4-4 
of Figure 3. 

Figure 5 is a perspective view of a work piece 
illustrating one type of work which may be done 
by mechanism embodying this invention. 

Figure 6 is a view similar to Figure 2, but 
showing the mechanism in position about to 
start Operating on a Work piece. 

Figure 7 is a view similar to Figure 6, but 
showing the tooling operation substantially com 
pleted. 

Figure 8 is a detail Sectional view on line 8-8 
of Figure 7. 

Figures 9 to 12 and i4 are fragmentary Sec 
tional views similar to a portion of Figure 7, but 
showing various other tooling operations which 
may be performed by the mechanism of this in 
Vention. 

(CI. 29-37) 
Figure 13 is a sectional view on ine 3-3 of 

Figure 11. 
Figure 15 is a sectional view on line 5-5 of 

Figure 14. 
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In the drawings, this invention is shown as ap 
plied to a multiple spindle lathe of the well known 
Cone type Such as is shown, for example, in the 
Miller Patent No. 2,236,440 granted March 25, 
i941, for Automatic multiple spindle machine. As 
is Well known, such machines are provided with 
a spindle carrying drum or turret which is in 
dexed about an axis, this axis being Centrally 
arranged with reference to a plurality of rotary 
work carrying spindles which are arranged in cir 
cular array. 
One of these spindles is shown at f in Figure 

1, and it is arranged to be rotated from the ro 
tation of a central shaft 2 coaxial with the turret 
or drum and which carries a gear 3 meshing 
with a gear 4 carried by the work spindle. The 
work 5 extends through the Work spindle and 
machining operations are performed on that por 
tion of the work which projects beyond the spin 
dle. The shaft 2 is arranged to rotate within 
a sleeve 6 coaxial therewith, and this sleeve car 
ries for reciprocation thereon, a tool holding 
turret, provided with T slots 8 in its pe 
riphery for the attachment thereto of tool hold 
ers of various kinds, depending upon the nature 
of the operation intended to be performed on the 
work. This turret T is fixed to a slide 0 guided 
from an overhead frame member f l and provided 
with a cam follower 2 which projects upwardly 
into operative relation to cams (not shown) on a 
drum 4 carried by an overhead cam shaft 5. 
The tooling mechanism of this invention as ap 
plied to a machine of this type is carried by the 
turret 7, the axial motions of which are caused 
to bring the tools carried thereby into and Out 
of the desired position along the length of the 
projecting work piece 5, and then by further mo 
tion of the turret axially, the tools carried by 
this attachment are arranged to be fed into op 
erative relation to the Work or retracted there 
frOml. 
As shown best in Figures 3 and 8, the tooling 

attachment comprises a tubular tool head 20 
which has a concave side portion 2 engageable 
about a portion of the periphery of the tool tur 
ret and provided With suitable means for engag 
ing in one of the T slots 8, and for clamping the 
head in position at the desired lengthwise por 
tion of the tool turret. he central Opening of 
the tool head is arranged to receive therein the 
Work piece 5 projecting from the work spindle 



2 
in One indexed position of the spindle carrying 
drum. 
One arrangement of tools within the head is 

illustrated in Figures 3, 4, 6, 7 and 8. In these 
figures the tool head is shown as provided with 
three longitudinally extending dovetail guide 
slots 22 which are arranged at an angle to the 
axis of the work, the slots being inclined toward 
the spindle axes in the direction away from the 
spindles. Within each of these ways 22 is slid 
ably mounted a tool carrier 23. Preferably, and 
in order to take up wear, the tool carrier is of 
less width than the dovetail guide slot so that 
adjustable wear take-up shims 26 may be inter 
posed between one side face of the carrier and 
the corresponding side Wall of the dovetail guide 
slot. These shins may be adjusted by adjust 
ment of the screws 24 and 25. Each of these 
carriers is shown as provided with a forming tool 
3 and each tool may be fixed in position on its 
carrier by a clamping plate 3 f having beveled 
side edges, one engaging an inclined face 23) of 
the carrier and the other a dovetail base portion 
32 of the tool 39 and pressing the opposite dove 
tail edge of the tool into engagement with a 
mating edge 33 on the tool carrier. Each of these 
tool carriers has threaded into its rearward face 
a rod 35 which extends through a frame member 
36 which may be the wall of the driving mecha 
hism column of the machine, and inwardly of 
this wall member 36. stop and check nuts 37 are 
shown as threaded thereon. The rod 35 is Sur 
rounded by a coil spring 40 which reacts between 
the inner face of the wall 36 and stop and check 
nuts A and 42 threaded on the rod 35 spaced 
Somewhat from the adjacent ends of the tool 
carriers 23. The nuts 3 are so positioned along 
the rod 35 that when the nuts 37 contact with 
the Wall member 36 the tools 3 () are in the desired 
axial position along the Work piece 5 for the tools 
to be effective thereon as shown in Figures 3 and 
6. The stop and check nuts 4 and 42 are then 
in position where they engage the outer end of 
the tool head 28. When the parts are in this 
position, a stop rod 45 secured at its outer end 
between the nuts 46 and 4 on either side of the 
partition member 36, extends through a hole 48 
through the slide 9 forwardly of which it is pro 
vided with the stop and check nuts 5 and 52 
Which in that position of the parts is still spaced 
away from a stop boss 53 integral with the slide 

. This permits the slide to be given a further 
notion toward the spindle drum before it is 
stopped by engagement of the stop nuts 5 
against the stop boss 53, and during this motion 
tool carriers 23, being prevented from forward 
motion by the stop nuts 3, are forced inwardly 
by the longitudinal motion of the head 20 rela 
tive to the tool carriers, bringing the tool carriers 
to Ward each other and cutting into the Work as 
shown in Figure , until such time as the stop 
nut 5 contacts. With the boss 53 and stops fur 
ther motion in that direction of the slide 9 and 
the tool turret. 
On reverse direction of sliding motion of the 

slide from the position shown in Figures 7 and 
8 to the position shown in Figures 3 and 6, the 
springs & hold the tool carriers 23 in their same 
position lengthwise of the work, but the retrac 
tion of the tool head with respect to these car 
riers brings the tools outwardly into the position 
shown in Figure 6. Where three tool carriers are 
employed, as shown in these figures, each tool 
takes a portion of the cut and produces a neck 
On the Wolk as at 55 in Figure 5. 
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Further retraction of the Slide 0 toward the 

partition 36, the stop nuts then being in contact 
with the outer end of the tool head, causes the 
rods 35 to be retracted, bringing the stop nuts 
3 away from the partition 36 as shown in Fig 
lures 1 and 2, this motion retracting the tool head, 
and with it the tool carriers and tools, beyond the 
end of the projecting work piece 5 so that the 
Spindle drum may be indexed to bring a succeed 
ing Work piece into position to be operated upon 
by the tools of the attachment. The Springs 35 
hold the tool carriers in their forward and outer 
positions while the tool head is being retracted 
from the position of Figures 7 and 8 to that of 
Figures 1 and 2 and the attachment is then in 
condition for forward movement, after the spin 
dle drum has been indexed, to move over the next 
presented work piece to the desired distance from 
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its end and then to be noved into operative en 
gagement thereWith. 
In Figures 2, 3, 6, 7 and 8 all of the tools are 

shown in alinement With each other lengthwise 
of the Work piece, but if desired they may be dis 
posed differently, as shown, for example, in Fig 
Ures 9. and 10. In Figure 9 the tools are shown 
as overlapping each other lengthwise so that one 
of the tools cuts the Work nearest to the spindle, 
another one cuts somewhat further toward the 
end of the Work, as shown by dotted lines in Fig 
tre 9, and the third cuts still further toWard the 
end of the Work so as to produce a relatively long 
reduced diameter portion 6 of the work, leaving 
an enlarged head 6? at its outer end. In Figure 
10, the tools are shown as having no overlapping 
cutting portions, each tool acting at its own 
lengthwise position along the Work to produce 
three reduced diameter portions 62, 63, and 64, 
Spaced by enlarged diameter shoulders 65 and 
68 therebetween. It will be noted, however, that 
in each of the constructions thus far described, 
the tools work at different angular positions 
around the Work, each tool thus acting as a 
steady rest With respect to the other tools so that 
chattering of the relatively long work piece is 
effectively prevented. 

In all these constructions it will also be noted 
that each of the tools cuts to the same depth 
in the work, but it may be that in some cases 
Cutting to different depths may be desirable. 
Where this is SO, constructions such as are shown 
in Figures 11, 12 and 13 may be employed in 
which instead of having sloping ways cut directly 
into the tool head, these Ways may be formed as 
parts of separate inserts 7), each having its own 
slope, and preferably each having an outer face 
parallel to the WOrk aXis as at 7 i mating a non 
tapered head socket or groove 72 in which it may 
be secured as by screws 73. As shown in Figure 
11, a pair of such inserts, each having sloping 
Ways, the slopes of which differ from each other 
are employed, and they are arranged to come 
into action at different lengthwise portions of 
the Work so that one tool produces a reduced di 
ameter portion T4 outwardly of which the diam 
eter is further reduced to form the portion 3 
and the end portion of the work is cut to taper 
ing COntOur aS at . 
In Figure 12 an arrangement is shown in which 

the tools do not have any overlapping zones, one 
of them cutting the reduced diameter portion 75, 
the Second a tapered portion 76 spaced axially 
from the portion 75, and the third cutting a re 
duced diameter portion 77 spaced axially from 
the portion 76, the reduced diameter portions be-, 
ing of different diameters. 
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In some cases it may be desired that all of the 

cutting be done by a single tool, as shown in Fig 
ures 14 and 15, and when this is desired the work 
may be supported against the thrust of this tool 
by a pair of rollers 80 journaled in carriers 8. 
movable in the ways of the tool head and in place 
of the tool carriers at these angular positions. 
From the foregoing description of certain em 

bodiments of this invention, it should be evident 
to those skilled in the art that various other 
modifications and changes might be made with 
out departing from the Spirit or Scope of this in 
Vention. 
We claim: - 

1. The combination. With a work spindle, of a 
tool head movable lengthwise of said Work spin 
dile to bring a tool. On Said, head into and Out of 
a desired axial relation to Work projecting from 
said spindle, means for relatively rotating said 
Spindle and tool head, a tool carrier Supporting 
said tool and mounted on said head for motion 
relative to said head With a component toward 
and from the axis of said Work Spindle, means 
engageable with said carrier for limiting the mo 
tion of said carrier With Said head in one direc 
tion while the motion of said head continuing 
thereafter causes Said carrier and tool to move 
toWard said Work axis, and means for moving 
said tool head to position said tool at a predeter 
mined axial relation to the work and then when 
the axial motion of said tool carrier has been 
stopped to feed said tool into the Work to a pre 
determined extent as said head is moved in One 
direction and for withdrawing said tool from the 
work and then retracting the tool axially from 
the Work as said head is moved in the opposite 
direction. 

2. The combination with a work Spindle for 
supporting a length of Work, of a head movable 
lengthwise of work carried by said spindle, 
means for so moving said head, means for rela 
tively rotating said spindle and head, said head 
having a longitudinal guide portion inclined to 
Ward the axis of said spindle in the direction 
away from said spindle, a tool carrier slidable 
along said guide portion and having a tool, means 
yieldingly holding said carrier in position on said 
guide retracted from said axis, means for limit 
ing the motion of said carrier with Said head in 
said lengthwise direction whereby said tool is 
moved to a predetermined position along the 
work by movement of said head, continued mo 
tion of said head thereafter causing relative slid 
ing of said carrier and head to bring said carrier 
and tool toward the work axis to cause said too 
to act upon the work. 

3. The combination with a work spindle, of a 
tubular tool head through which work projecting 
from one end of said spindle may extend, said 
head being movable lengthwise of such Work, 
means for relatively rotating Said spindle and 
head, said tool head having on its inner face a 
longitudinal guide portion inclined toward the 
axis of said Spindle in the direction away from 
said spindle, a tool carrier slidable along said 
guide portion and holding a tool for operation 
on the work, means yieldingly retaining said car 
rier near to the Spindle end of Said head. With 
said tool retracted from the work, means for lim 
iting the movement of said carrier with said head 
toward said spindle to an amount corresponding 
to that lengthwise portion of the Work where 
action on the Work by said tool is desired, where 
by on further motion of Said head toward Said 
spindle said carrier is moved toward Said axis 
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and said tool operates on the work at said length 
wise portion, and means for moving said head 
lengthwise of the Work. 

4. The combination with a work spindle, of a 
tubular tool head through which Work project 
ing from one end of said spindle may extend, said 
head being movable lengthwise of such Work, 
means for relatively rotating Said Spindle and 
head, said tool head having on its inner face a 
longitudinal guide portion inclined toward the 
axis of said spindle in the direction away from 
said spindle, a tool carrier slidable along said 
guide portion and holding a tool for operation on 
the work, means yieldingly retaining said carrier 
near to the spindle end of said head with said 
tool retracted from the Work, means for limiting 
the movement of said carrier With said head to 
ward said spindle to an amount corresponding 
to that lengthwise portion of the work where ac 
tion on the work by said tool is desired, whereby 
on further motion of said head toward said spin 
dle said carrier is moved toward said axis and 
said tool operates on the work at Said lengthwise 
portion, means for moving said head lengthwise 
of the work, and means for limiting the extent 
of said lengthwise motion to limit the depth to 
which said tool is to feed into the Work. 

5. The combination with a work spindle, of a 
tubular tool head through which work project 
ing from one end of said spindle may extend, 
said head being movable lengthwise of such work, 
means for relatively rotating Said spindle and 
head, said tool head having on its inner face a 
longitudinal guide portion inclined toward the 
axis of Said Spindle in the direction a Way from 
said spindle, a tool carrier slidable along said 
guide portion and holding a tool for operation on 
the Work, means yieldingly retaining said carrier 
near to the spindle end of said head with said 
tool retracted from the Work, means for limiting 
the movement of Said carrier with said head to 
Ward said spindle to an amount corresponding to 
that lengthwise portion of the Work where ac 
tion on the work by Said tool is desired, whereby 
on further motion of said head toward Said spin 
dle Said carrier is moved toward said axis and 
said tool operates on the work at said lengthwise 
portion, means for moving said head lengthwise 
of the work, means for limiting the extent of said 
lengthwise motion to limit the depth to which 
said tool is to feed with the work, and means 
carried on the interior of Said head in position 
to take the thrust on the work produced by the 
pressure of the tool thereon. 

6. The combination with a work spindle, of a 
tool head movable lengthwise of said work spin 
dle to bring a tool on said head into and out of 
a desired axial relation to work held by said spin 
dle, a tool carrier block carried by said head and 
having a Way sloping lengthwise toward the axis 
of Said spindle, a tool carrier having a portion 
engaging said Way and supporting said tool, 
means for moving said head lengthwise of said 
Spindle, means for Stopping the motion of Said 
tool carrier With said head in one direction while 
said head continues to move, such continued mo 
tion of Said head causing motion of said tool 
carrier relative to Said sloping way and toward 
Said Work axis, means limiting the motion of said 
head, yielding means acting on said carrier tend 
ing to move Said carrier toward the outer end of 
Said Way relatively to Said Work axis, and means 
for moving said head lengthwise of said work 
axis. 

7. In combination with a multiple spindle lathe 



having an indexable drum, a plurality of rotary 
work spindles arranged in circular array about 
the indexing axis of said drum and arranged to 
support work pieces projecting from one end of 
each of said spindles at one face of Said drum, a 
support arranged coaxially With Said drum and 
projecting from said one face, a slide movable 
on said Support from and toward said face, means 
to rotate said spindle, means to index Said drum, 
and means to move said slide, of a tubular tool 
head carried by said slide, said head when said 
slide is retracted being clear of Said work pieces 
to permit indexing of said drum, said head being 
positioned to receive a work piece therein in one 
indexed position when said slide is moved toward 
said drum, said tool head having a guide portion 
therein inclined toward the axis of a Work piece 
extending thereinto, a tool carrier mounted to 
slide on said guide portion and having a tool for 
operating on the work extending into said head, 
a fixed wall member spaced from said drum face, 
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a rod Secured at One end to said carrier and ex 
tending through openings in Said head and wall 
member, a stop on said rod engageable With said 
head and determining the forward limiting po 
Sition of Said carrier With relation to Said head, 
a Spring Surrounding said rod and reacting be 
tween said stop and said wall member for yield 
ingly holding said carrier in said limiting posi 
tion, a stop on said rod back of said wall member 
limiting the motion of Said carrier toward Said 
drum face thereby determining the axial posi 
tion at which said tool may be operative on a Work 
piece, and means for limiting the extent of no 
tion of said head toward said drum face after 
motion in the same direction of Said carrier has 
been stopped to determine with the slope of said 
guide portion the extent of inward feed of Said 
tool with relation to the Work. 

JAMES.E. LOUDON. 
EDWARD. H. SINCLAIR, JR. 


