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My present invention embodies certain novel 
improvements in drilling machines. 
in one of the preferred embodiments of my 

invention the same is adapted particularly for 
use in conjunction with Brown & Sharpe auto 
*matic screw machines of the turret type, such 
machines being connonly used for performing 

... additional operations than drilling upon the work 
by equipping the turret with the appropriate tools 
which may perform threading, turning, tapping, 
knulling, or other operations. 

In the operatic. of automatic screw machines 
of the class above referred to, the use of the drill 
...requires that it be pulled out from the work peri 
odically for cleaning, as by wiping off the chips. 
or metal particles therefrom, and oiling the same. 
The pull-out operations in the turret type ma 
chine are effected by the customary 8peration of 
movement of the turret slide and turret under 
.the control of the lead cam, such movement ef. 
fecting the withdrawal of the drill from the work 
during certain periods of the rotation of the lead 
cam. This method of withdrawal of the drill 
slows: down the drilling Operations materially be 
cause of the requirement to bodily shift the turret 
slide and the turret sufficiently to pull the drill 
fout of the work, causing a wastage of time due 
to the relatively slow movement of the lead cam 
in effecting the drill pull-out action or -actions. 

() 

A simple example explanatory of the foregoing 30 
may be given, applicable to a job requiring 100 
Seconds to complete, Which job would involve a 
time factor of substantially 10 seconds per piece 
for the pull-out operations by movement of the 
turret slide and the turret. It is obvious that 35 
where the job involves a lot of 5,000 pieces to be 
lun, with the foregoing allowance of approxi 
mately 10 seconds per piece for Withdrawal or 
pull-out action of the drill, Wasted time in the 
aggregate of approximately 14 hours is incident 
to the handling of the job mentioned. 

It has therefore been a primary object of my 
invention, by the addition of attachment parts 
and controlling operating devices to the ordinary 
Brown & Sharpe automatic screw machine, to 
effect, the pull-out actions of the drill entirely 
independently of the movement of the turret with 
the turret slide, the turret of course supporting 
the drill, as usual. 

U. S. Patent of Rich 2,039,347 in the prior art 
exemplifies a known type of machine. Such as 
above referred to as an ordinary automatic screw 
machine. 
By my improved attachment and operating 

features referred to, together with a redesigning 
of the lead cam, I place the pull-Out Operations 
softhe-drill under an operating control of mecha 
inism which will perform the pull-out action, or 
actions, as the case may be, and the number of 
which will depend upon the depth of the hole to 
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be drilled, substantially instantaneously or ap 
proximately in a second's time, and only involving 
a fraction of the movement of the turret, and 
slide. Litilized today. Therefore, I am enabled to 
Save a tremendous amount of time by the use of 
.ny improved instrumentalities, so far as the pull 
out operations are concerned, providing a great 
-economy in production time for finishing, the 
drilling-operations on the work, with obvious re 
Sultant advantages. 

G)ne of the special advantages of my improve 
ments lies in the fact that they may very readily 
he adapted for application to the common con 
struction of the Brown &, Sharpe automatic screw 
Inachines Without material change in the latter, 
indeed, practically, with no special changes except 
a slight alteration in the design or form of the 
lead can. 
While my invention is particularly adapted to 

the class of screw machines to Which I have re 
ferred above, it is not necessarily limited thereto 
since the general principle of construction of 
which I avail...may be employed in conjunction 
with rotating drill spindle types of machines 
(Wickman Swiss type, for instance) and may be 
likewise incorporated for use in drill presses and 
similar machines. 
A full understanding of my invention may be 

had upon reference to the following detail de 
scription and attached drawings, in Which 

Figure 1 is a side elevational view showing in a 
general manner a Brown & Sharpe automatic 
screw machine . With my improvements adapted 
thereto, the View being largely diagrammatic. 

Figure 2 is a plan view showing primarily the 
turret slide and turret, with the motor operated 
instrumentalities mounted thereon for perform 
ing the pull-out operations for the drill illus 
trated:as carried by the turret. 

Figure 3 is a side view of the turret alone, the 
same broken away to bring out more clearly the 
mounting of the ratchet lever and ratchet wheel 
on the shaft that passes through the turret Spin 
idle; also showing the connection of the pull-out 

45 arm and drill holder more fully. 
Figure-4 is a side elevation showing in full lines 

the construction of the lead-cam when designed 
for the purposes of my invention, dotted lines 
illustrating "the ordinary construction of such a 
lead-cam by way of distinguishing it from my 
redesigned form. 

Figure 5 is a transverse sectional view taken 
about on the line 5-5 of Figure 3. 
Figure 6 is a perspective view generally show 

ing the turretslide, turret, and the operating in 
strumentalities illustrated in Figure 2, the drill 
being in withdrawn position as distinguished from 
its operating position-shown in Figure 7. 

Figure 7 is an enlarged fragmentary view look 
ing down upon the drill supporting means and 
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associated pull-out instrumentalities, the cylin 
der supporting the drill holder being broken away 
to show the stoplug on the drill holder. 

Figure 8 is a side view of the tinning drum and 
micro-SWitch, and interacting parts. 

Figure 9 is a diagrammatic view of a turret 
equipped with tools as may be used With my in 
Wention. 

Figure 10 is a view of a piece of work made by 
the turret tools of Figure 9. 

Referring to the drawings, and particularly to 
Figure 1, it is noted that the frame of the auto 
matic screw machine illustrated is designated , 
and on this frame is mounted in the customary 
manner the turret slide 2 supporting the turret 
3. In this view the work is designated 4 and is 
supported by a suitable collet or work chuck of 
any conventional type designated 5. The drill 
6 is mounted in the holder 7 in any customary 
manner and is fastened by means of the usual 
Screw Seen in dotted lines in Figure 3 and indi 
cated 8. The drill holder 7 is carried in a tubu 
lar drill carrier comprising the cylinder 9, and 
the holder is adapted to slide longitudinally 
within said carrier 9, the latter being mounted 
detachably on the turret. The Screw machine 
comprises the usual drum and cam shaft fo, see 
Figure 1, said shaft supporting the timing drum 

l, the movement of which is synchronized with 
the movement of the lead cam 2 by which the 
slide actuating lever 3 is operated. The fore 
going parts are generally the conventional parts 
employed in a screw machine of the general type 
referred to as incorporating my improvements, 
and the improvement features of my invention 
Will now be set forth. 
On the slide 2 is supported a motor in the 

form of the Solenoid 4, the core member 5 of 
Which is connected pivotally with one end of a 
lever 6, the opposite end of which is attached 
pivotally also by a universal joint member 7 to 
a link 8. The end of the link f8 opposite that 
attached to the lever 6 is detachably secured to 
the upper end of a ratchet lever 9. The lever 
9 is pivotally mounted loosely on the adjacent 
end of a shaft 20 which passes through the sup 
pOl'ting Spindle or shaft 2 for the turret 3. On 
the end of the shaft 20 adjacent to the lever 9 
is keyed or otherwise fixed the ratchet wheel 22 
and at the opposite end of the shaft 20, where 
Said shaft terminates externally at the turret 3 
there is Secured the pull-out arm 23 which may 
be keyed or otherwise fastened to the shaft 20 
to turn therewith as the shaft 20 is rotated by 
the action of the ratchet wheel 22. The outer 
portion of the arm 23 is slotted, and adjustably 
fixed to the arm is the pull-out rod 24, a screw 
and Wing nut connection being provided between 
one end of the rod 24 and the arm 23 so that 
these parts are detachable, and additionally the 
amount of throw of the rod 24 by movement of 
the arm 23 may be adjusted by varying the posi 
tion of the Wing nut and screw connection at 25 
in relation to the slotted portion of the arm 23. 
The rod 24 is an adjustable rod in that it is made 
of a sleeve Section into which the threaded sec 
tion 24a may be screwed. 
The pull-out rod 24 is attached at the end 

Opposite that Secured to the arm 23 to the drill 
holder 7, and the attachment means is somewhat 
peculiar in construction. Said means comprises 
the bell crank latch member 26 having the catch 
21 at one end for engaging over a stop lug 28 pro 
jecting laterally from the carrier or support 9. 
The latch member 26 has its outer arm con 
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4. 
nected by a ball and spring joint 30 with the rod 
24, and the latch member 26 is, furthermore, piv 
oted at 3? to the outer head 32 of a spindle 33 
which is attached to the drill holder by Screw 
thread Connection with the latter. The spindle 
33 supports a guide roller 34 which operates in 
the slot 29 in the side of the holder supporting 
member 9. Looking at the parts as seen in Fig 
lure 7, a pull to the right on the pull-out rod 24 
will rock the lever 26 until the tail portion 35 
of said lever abuts with the head 32. This ini 
tially disengages the catch 27 of the lever from 
the stop lug 28, and further movement of the rod 
24 rightWardly causes the same, through the lever 
26, to pull the drill holder 7 in the same direction, 
the roller 34 rolling in the slot 29 in the above 
Operation. 
As Seen best in Figure 3, the arm 23 is sub 

jected to the action of a spring 36 which is coiled 
about the shaft 20 at the point where said shaft 
projects slightly from the side of the turret 3, 
one end of the Spring 36 being attached in a sta 
tionary manner as at 36a to turn with the tur 
ret 3 as the latter rotates, the other end of the 
Spring 36 being bent outwardly against the right 
hand edge portion of the lever 23, whereby to 
normally tend to shift said lever 23 in the direc 
tion of the drill 6 for holding the parts in sub 
stantially the normal positions illustrated in Fig 
ure 1. 
As previously suggested, the timing drum 

Carried by, the drum shaft 0 is synchronized in 
its operation or rotation. With the movement of 
the lead cam 2, and the said drum f l carries one 
Or more contact dogs 37 attachable thereto and 
engageable incident to the rotation of the drum 
| with the member 38 of the micro-switch 39 
Supported in any suitable manner on the frame 

of the machine. The micro-switch 39 is con 
nected by suitable wiring to the solenoid or mo 
tor f4 and the contact dogs 37 are arranged to 
engage and move the member 38 of the SWitch 
39 for closing the latter to thereby close the cir 
cuit including the solenoid 4 at predetermined 
timed intervals related to the movement of the 
cams of the lead cam 2. 

I now particularly refer to Figure 4 in order 
that the construction of my lead cam as rede 
signed by me for the purposes of my invention 
may be understood. The cam f2 will be of the 
general form customarily employed for control 
ling different operations of tools carried by the 
turret 3, including the drill 6. Customarily, there 
may be as many as six of these tools for perform 
ing different operations on the work. It will be 
noted in the illustration given in Figure 4 that the 
can of the lead cam 2 intended for controlling 
the drilling operation of drill 6 is designated 2a. 
This cam would ordinarily be constructed with 
the deep dwells for enabling the lead cam 2 to 
CauSe a movement of the turret slide 2 and turret 
3 for pull-out actions of the drill. 

Since, according to the operation of my im 
proved invention, the pull-out operations for the 
drill are intended to be performed independently 
of the lead cam 2, my design of the lead cam 2 
as shown by the full lines in Figure 4 contem 
plates only the provision of the slight recessing 
or dwells 40 and 4?. The purpose of these dwells 
40 and 4 is to effect a drop-back action of the 
turret slide and turret substantially instan 
taneously with the pull-out action of the drill 6, 
So that the turret may drop back approximately 
.015' at the time the drill pull-out operation is 
performed, the latter taking place almost in 
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stantly, as later to be described. By such drop 
back action of the turret:slide and turret, when 
the 6trill is released to re-enter the hole after its 
spuFk-out operation, the point of the drill will not 
ihit the bottom of the hole and become damaged. 
The advantage of the foregoing will be more fully 
appreciated after a description of the complete 
'operation of any improved in Vention how to be 
given. - 

the operation of: a machine embodying theim 
aprovements of my invention, as disclosed in the 
{drawings, contemplates the scustomary operation 
of the turret, 3 and slide 2 which are indexed in 

O 

the custallmanner for the presentation of the par 
ticular tools carried in the openings of the turret 
3, to the work. As previously indicated, the only 
tool illustrated in Figure; 1 is the drilling means 
With which my invention...hasito do. In the ma 
chine illustrated, furthermore, the work 4 is ro 
stated in the drilling operation. While held by the 
-callet:5 and the Edrill 6 is stationary againstro 
itation. However, automatic screw machines of 
the type to which my invention may be adapted, 
by provision of certain additional parts, to be 
foon:Verted into constructions utilizing a rotating 
edrikliholder, and, by mechanical modification of 
:certain parts of my invention, the latter may be 
“adapted to such machines. 
. Referring to Eigure 1 particularly, the parts 
"of Enyin Vention fare illustrated in the normal po 
sitions assumed thereby when the drill. 6 is being 
fed to the Work 4 as the latter is rotating, and 
during this period the drill is being moved to the 
-work:by the slide movement of the slide 2 and tur 
ret. 3 under the influence, We Will say, of the feed 
-cam-d-2a of the lead can f2. This cam, of course, 
has a slight:pitch eccentric to the axis of the cam 
-2 because the hole is usually drilled to a certain 
slight depth first and then subsequently drilled to 
a Secondary slight depth and so on, dependent 40 
upon the ultimate required depth of the hole to 
be produced. IDuring the feeding of the drill 
under the action of the cam surface f2a, drill 
pull-out and return operations are almost simul 
taneously produced along the lines previously de 
scribed. However, it is contemplated in the nor 
mal position of the drill when feeding to the work 
that the drill holder T shall be locked in its for 
ward position, as seen in Figures.1 and 7, by the 
locking engagement between the lock member or 
catch'27 and the lug 28. This engagement main 
tains the drill rigidly against movement away 
from the work as the turret is fed for Ward for 
the drifling operations. 
When the cam f2 has turned to the point of 

the first dwell or recess -40 thereof, as previously 
'stated, the slight depth of the dwell will permit 
of direp-back movement of the turret with the 
drillholding means thereon to an extent of ap 
proximately .015'. It is at this time that the 
'drun if, the movement of which is synchronized 
"with that of the cam 2, has one of its dogs, we 
twill say the upper dog '37 shown in Figure 8, 
brought into engagement with the member 38 of 
the micro-switch 39 so that substantially simul 
taneously with the drop-back movement of the 
turret 3, mentioned above, the solenoid 4 is ener. 

::gized to shift the lever 6, ratchet lever 9, ratchet 
Wheel 22, arm 23, and pull-out rod '24. The ener 
gizing of the solenoid f4 is momentary and effects 

- the ?almost instantaneous pull-out action of the 
drill's and "Lettra", action of Said drill into the 

B 
idfiestablished by the breaking of the circuit be. 
tween the micro-switch 39 and the isdienoid 4 
:which releases the pill-out rod to cause the drill 
and drill holdier :to be restored to their normal 
positions of Figure 1 from the operated...or pull 
out positions shown in Figures. 3, 2, and 6. 

It must be understood that "the initial pull on 
the Eod 24 when theisokenoid 4 is renergized rocks 
ithe catch lever 26, idisengaging the catch Oriock 
27 from the lug 28 on the cylinder 9, rendering 
the holder under such conditions movable.inia, 
'-cirection away. lfrem the work for the pull-out 
action. In its normal position as seen in Figure 
1, the pull-out rod 324 is skrown as limited in its 

15 return movement under the influence of the 
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hole; while the turret 3 is in its drop-back: posi 
:tion. This prevents the drill 6 from hitting the 
ibottom ofthehole on the return movementithere 75 

crank or 'arm 23 by a 'stoppin 42 projecting later 
'ally from the cylinder or support is for the holder 
7. The engagement between the parts:24:and 42 
is maintained by the action of the spring 36, 

0 which, of course, normally tends to shift the pull 
out red to its advanced drilling position relative 
to the suppert. 9-and-the-hdifiers in a 'correspond 
ing position locked against retreat from the Work 
'by the cooperation of the parts 27, and 28. 

'It is to be understo06, tef course, that the nun 
ber of pull-out operations for a particular job 
of drilling a hole-of-a-certain depth will depend 
upon the depth-dimension of the hole, and teach 
time the drill 6 is pulled out fron-the-hole.in 
'the worki4, oil frontain oil-supply nozzle-and-icon 
duit will feed on to the trill-for-cooling and libri 
scating the same, and a wiping brush-will wipe the 
'idrill for cleaning metal particles or chips there 
fron. 
When the drilling operations are performed by 

the pull-out controlled drilling “means described 
by me as my invention, the turret 3 may be in 
dexed for further operation on the work by a 
different tool carried thereby, and this operation 
performed a number of times, dependent-upon 
'the number of tools intended to be used for mak 
ing the particular part constituting the work. 

"I contemplate that "a common form of electric 
motor may be used in substitution for the 
solenoid 4 for operating a drive shaft, and the 
movement of the lever 6 may becommunicated 
thereto by any automatic type of reverse clutch 
ing means, should such electric motor last men 
tioned be employed. 
The lead cam 2, as shown in Figure 4, has its 

cam?2a recessed at 40-41 for eight turret drop 
back operations to drilla, Single hole such as seen 

- for example in the workpiece shown in Figure 10. 
The drill-pull-outs take place, simultaneously-with 
the turret drop-back actions, as governed by the 
-eight dogs 37 (see Figure 8). The piece of work 
(Eigure.1.0) will be completely, finished by opera 
tions of the five other tools on the turret. The 
six tools of the turret including my drill con 
trolled means, are diagrammatically shown in 
Figure 9. Obviously, hany other kinds of tools 
may be availed of for those selected depend on 
the particular character of operations to be per 
formed Oa the work. En Figure 4: the dotted line 
dwells 2c, 2d indicate how the can 2 Would 
be made for operating to givespull-out operations 
'by moving turret 3, and discloses the long time 
factor in Wolved in the known practice as com 

- pared: With that rof iry invention. The Warious 
turret movement and tool control operations are 
designed on Figure is, for chearness of under 
standing of ?tay invention. . 

Eaving thus: describei-Amry invention, What I 

0 

O 



2,460,156 
. 

claim as new and desire to secure by Letters 
Patent of the United States is: . . . . . . . . . 

1. In a drilling machine, in combination, a drill 
holder, a drill carried thereby, a Support in Wiiich 
the drill: holder is movably mounted, a Work 
holder for supporting work engageable by said 
drill, a feeding device for advancing the drill into 
the work, means. for periodically moving the 
holder relatively to its support for pulling the 
drill out of the work during the feeding move 
ment of the drill to the work, the said pulling out 
means comprising a releasable latch member to 
limit the movement of the holder on its Support 
while the drill is being advanced into the work. 

2. A machine as claimed in claim 1, in which 
a relatively fixed catch on the holder Support co 
acts with the latch means mentioned to fix the 
position of the holder relative to its support for 
drilling operation of the drill, and Supporting 
means movably connecting the catch to the 
holder for initial disengagement from the Sup 
port thereof on actuation of the pull-out means 
for drill pull-out movement. v - 

3. In a drilling machine, in combination, a drill 
holder, a drill carried thereby, a support in which 
the drill holder is movably mounted, a Work 
holder for supporting work engageable by said 
drill, a feeding device for advancing the drill into 
the work, pull-out means for the drill connected 
to the holder, means to actuate the pull-out. 
means to shift the holder on its Support inde 
pendently of said feeding means to momentarily 
disengage the drill from the work, and Spring 
means coacting with the pull-Out means to re 
turn the drill into the work after such momen 
tary disengagement. 

4. In a drilling machine, in combination, a drill 
holder, a drill carried thereby, a support in which 
the driller holder is movably mounted, a work 
holder for supporting work engageable by said 
drill, a feeding device for advancing the drill into 
the work, means for periodically moving the 
holder relatively to its support for pulling the 
drill out of the work during the feeding move 
ment of the drill to the work, and means for 
causing a drop-back movement of the Support for 
the drill holder away from the Work during re 
turn movement of the drill to the Work. 

5. In a drilling machine, in combination, a drill 
holder, a drill carried thereby, a support in which 
the drill holder is movably mounted, a Work 
holder for supporting Work engageable by said 
drill, a feeding device for advancing the drill into 
the work, means for periodically moving the 
holder relatively to its support for pulling the 
drill out of the work during the feeding move 
ment of the drill to the work and means for 
causing a drop-back movement of the Support 
for the drill holder away from the Work Simul 
taneously with the drill pull-out and return 

- movements. . . . . 
6. In a drilling machine, in combination, a drill 

holder, a drill carried thereby, a support in which 
the drill holder is movably mounted, a work 
holder for supporting work engageable by said 
drill, a feeding device for actuating the support 
for advancing the drill into the Work, a motor, 
pull-out connections between the motor and the 
drill holder, means to periodically cause actua 
tion of the said connections for pull-out and re 
turn operations of the drill during operation of 
the feed device and said support, and instrumen 
talities to effect a drop-back action of the Sup 
port simultaneously with the drill return move 
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8 
ment to prevent impinging of the drill point with 
the bottom of the hole being drilled. - - 

7. In a turret type automatic screw machine, 
a turret, slide, a tool holding turret mounted 
thereon and comprising a drill holder support, a 
drill holder mounted movably on said support, a 
lead cam for causing drill feeding movement of 
the slide and holder support, a timing drum oper 
atting in Synchronism. With the lead can, Said 
lead can being formed. With members to cause a 
periodic drop-back action of the slide and turret 
with the drill holder, and means operated from 
the timing drum substantially simultaneously 
with the effective operation of the drop-back 
members aforesaid, to impart drill pull-out and 
return movements to the drill holder during the 
continuing feed action of the slide and turret. 

8. A machine as claimed in claim 7, in which 
the last means comprises a pull-back, rod con 
nected to the drill holder, a motor unit to actuate 
said rod, and means on the timing drum to ener 
gize the motor unit for quick movements of said 
rod. - - 

9. A machine as claimed in claim 7, in which 
the last means comprises a pull-backrod, a catch 
member connecting the rod and drill holder, a 
part on the drill holder support to interlock with 
said catch member and releasable therefrom on 
actuation of the rod, a solenoid connected to in 
part quick movement to the pull rod, and electric 
circuit closing means on the timing drum to en 
ergize the Solenoid for operating the pull rod. 

10. In a drilling machine, in combination, a 
drill holder, a drill carried thereby, a support in 
which the drill holder is movably mounted, a 
work holder for supporting work engageable by 
said drill, means to rotate the work holder a 
feeding device for advancing the drill into the 
work, and electrical means independent of said 
work holder rotating means to effect quick pull 
out and return movements of the drill relatively 
to the work independently of the operation of the 

11. In a drilling machine, in combination, a 
drill holder, a supporting member therefor, work 
holding means, mechanism for feeding the drill 
to the work for operating thereon, and instru 
mentalities for periodically withdrawing the drill 
from the work for pull-out action during the 
feeding operation including a pull-out device for 
actuating the drill holder, and means operable by 
the pull-out device to lock and unlock the drill 
holder relatively to its supporting member. 

12. A machine as claimed in claim 1 in which 
the pullout latch member is combined with a 
fixed catch upon the holder support with which 
the latch member releasably coacts to fix the po 
sition of the drill holder relative to its support 
during the drilling operation of the drill. 

13. In a drilling machine, in combination, a 
movable support, a drill holder thereon, a work 
holder for supporting work engageable by a drill 
on Said holder, feed mechanism for feeding the 

... support and its drill holder to work carried by 
the Work holder, and including a lead cam and 
a member operated by the said cam and con 
nected, "With the support to cause the feeding 
movement of said Support and drill holder, the 
lead cam having a pull out Section to Coact with 
the said member, to control a drop back move 
ment of the support and holder at a predeter 
mined time during the feeding movement of the 
Support by said cam, and mechanism timed to 
Operate. When the pull Out section of the lead 
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cam coacts with said inenber, for actuating the 
drill holder to effect a drill pull out and return 
movement of the drill holder. 

14. A machine as claimed in claim i3 in which 
the pull out section of the lead cam consists of a 
recess arranged to receive an adjacent operating 
portion of the said member for enabling the drop 
back in ovement of the feed support to take place 
during the feeding movement of the Support. 

15. In a drilling machine, in combination, a 
movable support, a drill holder thereon, a Work 
holder for supporting work engageable by a drill 
on said holder, feed mechanism for feeding the 
support, and its drill holder to work carried by the 
work holder, and including a lead cam and a 
member operated by the said caim and Connected 
with the support to cause the feeding movement 
of said support and drill holder, the lead can 
having a pull out Section to coact. With the said 
member to control a drop back movement of the 
support and holder at a predetermined time dur 
ing the feeding movement of the support by said 
cann, and mechanism timed to operate when the 
pull out section of the lead cam coacts with said 
member, for actuating the drill holder to effect a 
drill pull out and return movement of the drill 
holder, and in which the timed mechanism in 
cludes a drum operated in Synchronism with the 
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movement of the lead cam, and instrumentalities 
controlled from Said drun for Causing the pull 
out and return movement of the drill holder at 
a relatively high speed as compared with the 
speed of the feeding movement. 

16. A tool slide feed unit for automatic Screw 
machines comprising a lead can having a body 
formed with feed lobes thereon for moving a tool 
slide, and also formed With at least one drop 
back recess in the said lobe for controlling a drop 
back movement of the tool slide in a direction 
opposite its tool feed movement, and a slide ac 
tuating lever having a follower portion with 
Which the lobe and recess portions of the lead 
Cann inlay engage. 

ROBER. E. WANDERHIDE. 
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