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My invention relates to machine tools.

It has among its objects to provide an im-
proved machine tool of the parallel spindle,
so-called “two-at-a-time” type, described and
claimed in my Patent No. 2,201,182, issued May
21, 1940. A further object of my invention is to
provide improved timing means for the trans-

verse tool slide of such a machine and an im- -

proved arrangement of -tools thereon, whereby it
is made possible, while halving the number of
tools required on this slide and consequently
minimizing difficulty with the cuttings, to main-
tain the same production as previously obtained
with four tools. Still further objects 'of my in-
vention are to provide improved operating mech-
anism for the cross slide, and, more particularly,
to provide improved cross slide operating cam
mechanism whereby the above results dre ob-
tained while enabling the drive cam to be driven
at the same speed as heretofore. Other objects
of my invention include the provision of an im-
proved timing relation between this mechanism
and the vertical cut-off mechanism, as well as the
longitudina] tool carrier, whereby these cooper-
ating mechanisms function in an improved se-
quence with respect to the new movement of the
transverse tool slide during the operation of the
machine. These and other objects and advan-
tages of my improvements will, however, here-
inaiter more fully appear.

In the accompanying drawings, I have shown
for purposes of illustration one embodiment
which my invention may assume in practice..

In these drawings—

Figure 1 is a side elevation of a portion of a
two-at-a-time machine equipped with my im-
provements; :

Fig. 2 is a section on line 2—2 of Figure 1;

Fig. 3 is a section on line 3—3 of Figure 2;

Fig. 4 is a section on line 4—4 of Figure 2;

Fig. 5 is a detail perspective view of my im-
proved double-lobed cam, and :

Fig. 6 is a detail view showing this cam in slide
projecting position.

In this illustrative construction, I have shown
my invention applied to a machine of the two-at-
a-time construction of my patent mentioned,
and also provided with vertical cut-off mecha-
nism of the type described and claimed in my
Patent No. 2,201,183, issued May 21, 1940; this
machine being provided with improved cross slide
operating mechanism whereby two tools carried
on the cross slide are enabled to perform the
functions of the four previously provided, while

the cross slide operates in a new timed relation

- with the longitudinal tool carrier and the verti-
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‘tioned, a main cam

cal cut-off tools, all as hereinafter more specifi-
cally described.

. In this construction, a machine is shown hav-
ing a head stock | and a gear box 2 and parallel
spindles 3 projecting from the former toward
the latter and having usual cam operated ‘work
gripping and feeding mechanism, generally in-
dicated at 4. Further, as in my first mentioned
application, the spindles 3 are driven from the
gear box by a shaft 5§ connected to the spindles
through gearing 6, while the feeding mechanism
4 is driven through gearing T from a drive sleeve
8 enclosing the shaft 5. As in my second men-
tioned ‘application, this  sleeve 8 also 'drives
through a central gear 9, the-actuating cam 6
of an upper transverse slide (! so that as this
cam engages cooperating rollers 12, this slide #4
is operated to actuate generally V-shaped cams
13, having rollers {4 movable. therein to raise and
lower vertical cut-off slides 5 carrying cut-off
tools 16. As in my patent hereinbefore men-
11 disposed coaxially
with the drive shafts 5 and 8 and fixed to the
tube or sleeve forming the shaft 8, is also
utilized to reciprocate a longitudinally reciproca-
ble tool carriéer 18 through a cam follower (8a
on this carrier, in such manner that suitable
tools 19, herein drills, on this carrier are operated
in timed relation to the other mechanisms here-
tofore described. Herein, as described. and

‘claimed in my co-pending application Serial No.

294,990, filed September 15, 1939, the carrier {8

-~ also acts to control swinging stock stop means
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20 carried on g sleeve 21 enclosing the sleeve 8,
this stock stop means herein being swung about
the axis of this sleeve into and out of stock stop-
ping position as the carrier 18 is moved back-
ward and forward, respectively, the reverse
swinging movements being effected by a depend-
ing cam follower 22 on the sleeve 21 and which
is actuated by a cam slot 23 fixed to the top of
the longitudinal tool carrier between the tools
thereon. Herein also, the sleeve 8 drives through
the lower gear of -the gearing 9 previously men--
tioned, a gear 24 which, in turn, through a shaft
24a operates a cam mechanism, generally indi-
cated at 25, which operates a cross slide 26 carry-
ing the shaping tools which cooperate with the
tools 19 and 16 in acting on the stock rods fed
by the feeding mechanism 4 and stopped in the
desired position by the stock stop mechanism 26.

56 Herein, however, although the gear 24 is still
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rotated through one revolution for each two rev-
olutions of the shaft 8 and cam 1, the tool ar-
rangement on the transverse tool slide 26 and
the cam mechanism 25 which forms the operat-
ing mechanism for the latter, as well as the tim-
ing of the slide 26 relative to the other mecha-
nisms, are. all improved as hereinafter described.

Referring more particularly to my improve-
ments herein, it will be observed that two tools

erative position of the slide 26. Further, each
cycle of operation of the slide 26 and the tools
thereon 27, 28, will occur during each revolution
"of the shaft 8. FPurther, it will be evident that,

5 by reason of the.provision of the dwell surfaces

'81, a dwell will be provided before the tools 27
and 28 move into cutting position. .

Attention is further directed to the new tim-
Ing relation between this movement of the cross

21 and 28 are provided on the slide 26, each on 10 slide 26 and the longitudinal tool slide 18, feed-

the same side, herein the left side as viewed in
Figure 2, of the work pleces carried by the dif-
ferent spindles 3, the other set of oppositely dis-
posed tools on the right hand sides of the spin-
dles, taught in my prior construction, being elim-
inated. Further, it will be observed that the
gear 24 drives improved operating mechanism
for this slide 26, herein an improved double lobed
cam mechanism, generally indicated at 25. Re-
ferring more particularly to this cam mechanism
25, it will be observed that the same includes a
large cam 29 which is provided with a plurality

of lobes 30 of like construction and oppositely -

disposed, as distinguished from the single lobe
cam bpreviously. used. Further, each of these
lobes 30 is provided with a dwell surface 31 lead-
ing thereto and slightly shorter than the work-
ing face on the lobe. The cam 29 is rotated in

the direction of the arrow shown in. Figure 2..

Moreover, it will be observed that this cam 29
also carries fixed thereto a smaller double lobed
cam 32 which is generally diametrically dis-
posed between the ends of the dwell surfaces 31
on different lobes 30. This cam 32 has like op-
positely disposed side cam tracks or portions 33
extending throughout the length of each side
thereof and having dished portions 33a at oppo-
site ends thereof, while end portions 34 form lat-
eral extensions of the peripheries of the extrem-
ities of the dwell surfaces 81. It will further be
noted that different cooperating rollers 35 and
36 are provided in the slide. 26 for cooperation
with the cams 29 and 32 thus provided. Of these,
the roller 35 is longer than the roller 36 and of
such length as to engage both the dwell por-
tions 3f on the cam 29 and the end portions 34
on the cam 32, while the roller 36 is so narrow
as only to ride over the end portions 34 and the
cam tracks 33 on the smaller cam 32.

As a result of the provision of this improved 50

cam mechanism 25, the transverse tool slide 26
is operated in a new manner. Thus, during each
revolution of the shaft 24a, each lobe 30 of the
cam. 29 successively engages the long roller 35,
and as soon as each lobe passes out of engage-
ment with this roller, one of the working por-
tions 33a on the cam tracks 33 successively en-
gages the short roller 36. As a result, the entire
cam mechanism 25, comprising the cams 29 and
32, rotating continuously in a clockwise direction
as shown in Figure 2, the slide 26 will be moved
to the right by the engagement of the lobes 30
with the long roller 35, and to the left by the
engagement of the short roller 36 with the cam
portions 33a, these right and left movements
thereof alternating, and the movement to the
left being a relatively quick movement. Conse-
quently, during each half revolution of the shaft

24a and cam mechanism 25, the tools 21 and 28 -
70 tinguished from moving this slide through one

will be moved slowly to the right (Fig. 2) into
operative engagement with the work carried by
the spindles, and maintained therein until their
work shaping function is completed, whereupon
they will then be quickly moved out of engage-
ment with the work and to the left to the inop-

ing mechanism 2, and stock stop mechanism 20.
Here, 1t will be observed that since the shaft 24
moves through one revolution for each two revo-

\ lutions of the tubular shaft 8, the slide 26 is
15 moved to the’ right and back again to the left,

1. e, in such manner as to move through a com-
Dlete reciprocatory cycle, during forward. and
back ‘movements, 1. e. a complete cycle of the-
longitudinal tool carrier 18 and the tools 19 car-’

20 Iled thereon. It will also he observed that the

timing relation with the cut-off mechanism is
such that, through the cam 10 and its assoclated
mechanism controlling the operation of the cut-
off tools 16, the latter will move down to cut off

5 the finished work as the same is being finished

by the tools 27 and 28; the work being severed
after the tools 27 and 28 move to the left into the
position shown in Figuré 2 and the cut-off tools
16 again being raised _as each lohe 30 moves

o clockwise from the position shown in Figure 2, to

bring the tools 27 and 28 again into cutting po-

- -sition. Thus, for each cycle of movement of the

‘tools 27 and 28, the cut-off tools {6 will move
through a complete cycle, i. e. into cutting off

35 Position and back to inoperative position. More-
._over, it will be observed that since the stock stop

“means 20 is also moved through a complete eycle
as the carrier 18 moves through its cycle, the re-
lationship of the mov lent of the transverse

40 tool slide 26 to the stock stop means 20 and the

stock feeding means 4 is such that ag the tools
27 and 28 are moved during each cycle thereof,
the stock rods are fed forward by the feeding
mechanism 2 after each cutting-off operation of

45 the cut-off tool 16, while the stock stop means

20 is moved into position to stop the rods at the
proper point, and is then moved out of the path
of the rods to permit the tools (9 on the longi-
tudinal tool carrier 18 to function,

As the operation of the mechanism will, it is
believed, be clear from the above, it is believed
to be unnecessary to review the same in detail.
It will, however, be observed that as a result of
the new cam mechanism 25 and the new timing

55 relation between the transverse slide 26 and the"

longitudinal tool carrier {8, it is made possible
not only to move the transverse slide through a
complete cycle for each cycle of movement of the
carrier 18 and thus enable a single pair of tools

0 to perform the function of the two pair of tools

breviously provided, but also to maintain the de-
sired sequence of operation of the tool slide with
all the cooperating mechanisms of the machine,
despite this fundamental change in timing of the

g5 transverse tool slide, More particularly, it will

be apparent that while my improved cam mecha-~
nism will operate the transverse tool slide
through two complete cycles of movement there- |
of for each revolution of the shaft 24qa, as dis-

complete cycle for each revolution of this shaft,
the several other mechanisms will continue to
function as before in their predetermined rela-
tion to one another, despite the fact that the lon-

75. gitudinal tool slide now moves through a com.
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plete cycle for each cycle of movement of the
transverse tool slide, as distinguished from a full
cycle for each half eycle of movement of the lat-
ter, and despite the further fact that the vertical
cut-off tools now move to cutting-off position
once for each cycle of movement of the trans-
verse tool slide, as distinguished from once for
each half cycle of movement thereof.

As 3 result of my improved construction, it is.

made possible to halve the number of transverse
tool slide tools provided, thereby substantially
reducing the expense by eliminating both the
tool supports and the tools. At the same time,
it is made possible very materially to increase the
space available for cuttings. Further, the num-
. ber of tools having to be kept under the super-
‘ vision of the operator is similarly halved, as well
asjthe number of tools required fo be dressed and
kebt in condition. Moreover, these results are
obtaihed while enabling the same production to
be maintained. Also, these results are obtained
without in any way objectionably affecting the
operation of any part of the machine and while
maintaining the other mechanisms thereof oper-
ating as heretofore, all while requiring only sim-
ple and inexpensive changes in the transverse
- tool slide and its operating mechanism. These
and other advantages of my improved construc-
tion will, however, be clearly apparent to-those
skilled in the art. ’ -
While T have in this application specificall
described  one embodiment which my invention
.may assume in practice, it will be understood that

this form of the same is chosen for purposes

of illustration, and that the invention may be
modified and embodied in various other forms
without departing from its spirit or the scope of
the appended claims, .

What I claim as new and desire o secure by
Letters Patent is:

1. In a machine tool, work rotating means in-
cluding a spindle, longitudinally reciprocable tool
carrier means having a tool operative on work in
said spindle, a rotatable cam shaft having a cam
reciprocating said carrier through one complete
cycle of operation with each rotation thereof, tool
slide means movable transversely of said spindle
and likewise operative on said work, a cam shaft
rotatable at half the speed of said first mentioned
cam shaft, and cam means on said second men-
tioned cam shaft for reciprocating said trans-
versely movable tool slide positively through one
complete cycle of operation for each correspond-
ing cycle of operation of said tool carrier means.

2. In a machine tool, work rotating means in-
cluding a spindle, longitudinally reciprocable tool
carrier means operative on work in said spindle,
-‘transverse tool slide means likewise operative
thereon, means for actuating said transverse tool
slide through a cycle of operation for each cycle
‘of operation of said tool carrier means, and cut-
off means-including tool slide means movable in a
direction transverse to the paths of said carrier
means and transverse tool slide means and mov-
able through a cycle of operation for each cycle
of operation of said transverse tool slide means.

3. In a machine tool having a plurality of spin-
dles, longitudinally reciprocable tool carrier
means having tools thereon simultaneously co-
operating with work in said spindles, a rotat-
able cam shaft reciprocating said carrier through
one complete cycle of operation with each rota-
tion of said shaft, tool slide means movable
transversely of said spindles including a single
tool for each spindle operative simultaneously on
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the work in said spindles, a second cam shaft ro~
tatable at half the speed of said first mentioned
cam shaft, and cam means on said second men-
tioned cam shaft for reciprocating said trans-
versely movable tool slide positively in both direc-
tions through one complete cycle of operation for
each corresponding cycle of operation of said tool
carrier means. . )

4. In a machine tool having a plurality of spin-
dles, longitudinal tool carrier means simulta-
neously cooperating with work therein, transverse
tool slide means including single tools on the
same side of different spindles, means for mov-
ing said transverse tool slide means through a
cycle of operation for each cycle of operation of
said longitudinal tool carrier means, and cut-off
means cooperating with the work in each spindle
including tool slide means movable in a direction
transverse to the paths of said carrier means and
transverse tool slide means and movable through
a cycle of operation for each cycle of operation
of said transverse tool slide means.

5. In a machine tool, a plurality of spindles,
reciprocable tool carrier means movable longi-
tudinally of said spindles and carrying tools
simultaneously “cooperating with work in said
spindles including a driving shaft driving said
carrier means through a complete cycle of move-
ment for each revolution of said shaft, a tool
slide movable transversely of said spindles hav-
ing a tool for each of said spindles, and double-

lobed cam mechanism rotatable at half the speed
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of said driving shaft and moving said transverse-
ly movable slide positively in both directions
through a cycle of operation for each cycle of
operation of said longitudinal tool carrier means.

6. In a machine tool, a plurality of spindles,
longitudinally reciprocable tool carrier means

‘carrying tools simultaneously cooperating with

work in said spindles, 2 main cam shaft driving
said carrier means through one cycle of move-
ment for each revolution thereof, a transverse
tool slide having a tool for each of said spindles,
double-lobed cam mechanismrotatable athalf the
speed of said main cam shaft and moving said
transverse slide positively in both directions

,through one cycle of operation for each cycle of

operation of said longitudinal tool carrier means,
and cut-off mechanism for the work in each spin-
dle including tool slide means movable in a
direction transverse to the paths of said carrier
means and {ransverse tool slide means and mov-
able through one cycle of operation for each cycle
of operation of said transverse tool slide means.
7. In a machine tool, a plurality of spindles,
longitudinally reciprocable tool carrier means
means carrying tools simultaneously cooperating
with work in said spindles, a main cam shaft
driving said carirer means through ore cycle of
movement: for each revolution thereof, a trans-
verse tool slide having single tools on the same
side of the work in said spindles, double-lobed
cam mechanism rotatable at half the speed of
said main cam shaft and moving said transverse
slide through a cycle of operation for each cycle
of operation of said longitudinal tool ecarrier
means, and work feeding mechanism movable
through a cycle of operation for each cycle of
operation of said iransverse tool slide means.
8. In a machine tool, a tool slide having a tool
thereon, and double-lobed cam mechanism oper-

- atively connected to said tool slide and including

]

two double-lobed cams moving said slide through
two complete cycles of operation for each revolu-
tion of said cam mechanism,
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9. In a machine tool, a tool slide having a tool
thereon, and double-lobed cam mechanism opera-
tively connected to said tool slide and including
two double-lobed cams moving said slide posi-
tively in both directions through two complete
cycles of operation, for each revolution of said
cam mechanism, and cooperating rollers on sald
slide cooperating with said cams.

10. In a machine tool, a tool slide having a
tool thereon, and double-lched cam mechanism
operatively connected to said tool slide and in-

5

10

cluding a double-lobed cam having each lobe -

thereof moving said slide positively in one direc-
tion, said mechanism also including a second
double-lobed cam having its Iobes intermediate
the lobes on said first mentioned cam and having
each lobe thereof moving said slide in the other
direction, and cooperating rollers on said slide
cooperating with said cams and including a long
roller engaging both cams and a short roller en-
gaging only said second mentioned cam.

11. In a machine tool, a tool slide having a tool

thereon, and double-lobed cam mechanism opera-
tively connected to said tool slide and including
a cam having each lobe thereof moving said slide
positively in the same direction, said mechanism
also including a second double-lobed cam having
its lobes intermediate the lobes on said first men-
tioned cam and having each lobe thereof moving
said slide pesitively in the same direction, and
cooperating rollers on said slide cooperating with
said cams, said first mentioned cam constituting
means forfeeding said slide fo the work and said
second mentioned-cam constituting means for re-
turning said slide and tool to inoperative posi-
tion. .
12. In a machine too], a tool slide having a tool
thereon, and double-lobed cam mechanism oper-
atively connected to said tool slide and including
a double-lobed cam having each lobe thereof
moving said slide positively in one direction and
a second double-lobed cam having its lobes in-
termediate the lobes on said first-mentioned
cam, and cooperating rollers on said slide co-
operating with said cams, said mechanism also
having dwells on said first-mentioned lobes and
. between working faces'of the Iatter and working
faces at the opposite ends of the lobes on said
second mentioned cam.

13. In a machine tool, parallel spindles, a
transverse tool slide having a single tool dis-
posed in the same side of the work in each spin-
dle, and a double-lobed cam -mechanism below
- and between said spindles and said tools and
operatively connected to said tool slide including
two double-lobed cams and having adjacent lobes
of different cams moving said slide positively
through a complete cycle of operation.

14. In a machine tool, parallel spindles, a
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transverse tool slide having a single tool dis-
posed in the same side of the work in each
spindle, a double-lobed cam mechanism below
and between said spindles and said tools and
operatively connected to said tool slide, said cam
mechanism including two double-lobed cams and
having adjacent lobes of different cams moving -
sald slide through a complete cycle of operation,
and longitudinally reciprocable tool carrier
means having tools adapted simultaneously to
operate on the work in said spindles and-mov-
able through a cycle of operation for each cycle
of operation of said transverse tool slide.

15. a machine tool, parallel spindles, a
transverse tool slide having a single tool dis-
posed in the same side of the work in each
spindle, & double-lobed cam mechanism below
and between said spindles and said tools and

-operatively connected to said tool slide, said cam

mechanism including two double-lobed cams and
having adjacent lobes of different cams mov-
ing said slide through a complete cycle of oper-
ation, and vertical cut-off means for the work

.in each of said spindles including a tool slide

movable in a direction transverse to the path
of movement of said transverse tool slide and
movable through a complete cycle of operation
for each cycle of operation of said transverse
tool slide.

16. In a machine tool, parallel spindles, a
transverse tool slide having a single tool dis-
posed in the same side of the work in each spin-
dle, a double-lobed cam mechanism below and
between_said spindles and said tools and oper-
atively, connected to said tool slide, said cam
mechanism including two double~lobed cams and
having adjacent lobes of different cams moving
said slide through a complete cycle of opera-

" tion, and stock feeding means for each spindle
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movable through a complete cycle of operation
for each cycle of operation of said transverse tool
slide.

17. In a machine tool, parallel spindles, a
transverse tool slide having a single tool dis-
posed in the same side of the work in each
spindle, a double-lobed cam mechanism below
and between sald spindles and said tools and
operatively connected to said tool slide, said cam
mechanism including two double-lobed cams and
having adjacent lobes of different cams moving
said slide through a complete cycle of opera-

tion, and cooperating longitudinally reciprocable

tool carrier means, vertical cut-off means, and
work teedmmg means each cooperating with the
work in said spindles and each movable through
a complete cycle of operation for each cycle of
operation of said transverse tool slide.

ELMER E. KELLEY.
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_ It is hereby certified that error appears in the printed specification
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claim, for "carirer™ read ‘=--carrier--3 page h, first column, line 6, claim
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