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1

My present invention -embodies ‘certain novel
improvements in drilling machines.

:In omne of the preferred embodiments of my
rinvention ‘the same is adapted particularly .for
use .in. conjunction -with Brown & Bharpe -auto-
‘matic ;screw machines -of the turret 1ype, such
machines being .commonly used for :performing
-additional operations than drilling upon the work
Wy equipping the turret with the appropriate tools

which may perform threading, turning, tapping, .

~knurling, .or other operations,
In the operaticn 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 drfll from the work
during certain periods of the rotation of $he 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
out -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
may be given, applicable to a job ‘requiring 100
seconds o complete, which job would invelve gz
time factor -of substantially 10 seconds per piece
Jfor the :pull-out operations by movement of the
turret slide -and ‘the turret.
where the job involves a lot of 5,000 pieces to be
-run, ‘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 ebject of my
invention, by the addition of attachment parts
‘end contrelling 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. 8. 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. ' o

By my improved -attachment .and operating
features referred to, together with a redesigning
-of the lead cam, I place the pull-out operations
-of ithe-drill under.an operating control .of mecha-
nism which will perform the pull-ou$ 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 4n a-second’s time, and only invelving
‘o fraction of the imovement of the turret -and
slide ubilized today. .Therefore, I am enabled to
‘save a tremendous amount of time by the use of
-my improved -instrumentalities, so far as ‘the pull-

eut ‘operabions are concerned, providing :a great

-economy in -production time for finishing  the
-drilling-operations on the work, with. obvious re-

sultant advantages,
One -of the special advantages of my improve-~

ments lies in the fact that they may very readily k

ke adapted: for: application to the .common. con-
struction.of the Brown:&. Sharpe .automatic screw

‘machines without .material .change .in the latter,

indeed, practically with no special changes except
a slight alteration in the design or form .of the
lead .cam. o

“While .my invention is particularly -adapted to
the class .0f .screw .machines. to which I have re-
ferred above, it is not necessarily limited thereto
since the general .principle of construction of
which T 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. o

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 monner .a Brown -& Sharpe automatic
serew machine with my improvements adapted
thereto, the view being largely diagrammatic.

Figure 2 is'a plan view showing.primarily the
turret: slide .and furret with the .motor operated
instrumentalities mounted thereon for perform-
ing the pull-out operations for the drill illus-
tratedas 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-
-dle;.-also showing ithe connection ‘of ‘the pull-out
arm and drill: holder move . fully.

Figure-4is.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 :censtruction 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.

Pigure -6 is a. perspective view :generally show-
ing the turret slide, 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 7is an enlarged fragmentary view look-
ing .down wupen the drill supperting means and
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associated pull-out instrumentalities, the cylin-
der supporting the drill holder being broken away
to show the stop lug on the drill hoider.

Figure 8 is a side view of the timing 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-
vention.

Tigure 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 |1,
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
§ is mounted in the holder 1 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 T is carried in a tubu-
lar “drill carrier comprising the cylinder 8, and
the holder 1 is adapted to slide longitudinally
within said carrier 9, the latfer being mounted
detachably on the turret. The screw machine
comprises the usual drum and cam shaft 10, see
Figure 1, said shaft supporting the timing drum
{1, the movement of which is synchronized with
the movement of the lead cam 12 by which the
glide actuating lever i3 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 solenocid (4, the core member 15 of
which is connected pivotally with one end of a
lever I6, the opposite end of which is attached
pivotally also by a universal joint member [T to
a link 18. The end of the link 18 opposite that
attached to the lever 16 is detachably secured to
the upper end of a ratchet lever {9. The lever
19 is pivotally mounted loosely on the adjacent
end of a shaft 20 which passes through the sup-
porting spindle or shaft 21 for the turret 3. On
the end of the shaft 20 adjacent to the lever 19
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 28 to the drill-
holder 7, and the attachment means is somewhat
peculiar in construction. Said means comprises
the bell erank latch member 26 having the catch
27 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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nected by a ball and spring joint 30 with the rod
24, and the latch member 26 is, furthermore, piv-
oted at 31 to the outer head 32 of a spindle 33
which is attached to the drill holder T 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-
ure 1, 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 fo 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 § 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 10 is synchronized in
its operation or rotation with the movement of
the lead cam #2, and the said drum I carries one
or more contact dogs 31 attachable thereto and
engageable incident to the rotation of the drum
11 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 14 and the contact dogs 31 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 14 at predetermined
timed intervals related to the movement of the
cams of the lead cam 12.

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 {2 will be of the
general form customarily employed for control-
ling different operations of tools carried by the
turret 8, 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
cam of the lead cam 12 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 12 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
dril] are intended to be performed independently
of the lead cam {2, my design of the lead cam 12
as shown Dby the full lines in Figure 4 contem-
plates only the provision of the slight recessing
or dwells 40 and 41, The purpose of these dwells
40 and 41 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
0157’ at the time the drill pull-out operation is
performed, the latter taking place almost in-
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stently, -as laiter ‘to be«deseribed. By-such drop-
back action-of ithe surret slide :and turrét, when
e @l is releasel fto veenber the‘hole after its
‘Pull-out operation, ‘the point of the-drill :will not
/it the’bottom iof ‘the hole-and become sdamaged.
“Theatvantage of the foresoing willbe more fully
Appreciated :atter a deseription of ‘the ‘complete
-operation -of mmy improved invention ‘how to jbe
igiven., - C : .

“The operation of:a muchine .embodying. the im-
‘provemenits :of *my ‘invention, :as :disclosed fin ‘the
wrawings, contemplates -the customary operation
of ‘the ‘burret 3 and.slide @ which.are indezed in
e wstal manner for:the ‘presentation of the ‘PAT~
ticularitools carriefl in‘the openings of the turret
3, 1to khe work. As:previously indicated, the only
tool.illustrated #in Figure: 1 ds the drilling :means
‘with ‘which my imvention hassto do, Inithe ma-
-chine.flustratet], furthermere, the work 4 is:ro-
stafied dn the:drilling eperstion while fheld by the
<collet -5 and the (drill ;6 :is:stationary mgainst ro-
dation. However, automatic screw machines of
the type to which my invention may be adapted,
%y provision -of .certain additional parts, to be

rconverted info censtructions utilizing = rotating

«drill thelder, sand, by mechanical modification of
:certain parts of my dinvention, the latter may be
-adapted to:such-machines.
- Referring teo -Figure i1 particularly, the parts
-of 'my-inventionare illustrated in the normal po-
-sitions: assumed -thereby swhen the «drill 6 is being
fed to-the work -4 as:the latter is rotating, and
~during-this;peried the drillis :being ‘moved to the
-work hy the slide movementiof the slide 2 and tur-
ret.3 under thednfluence, we will 'say, of the feed
~camA2a-of thelead cam 42. This ‘cam, of ‘course,
‘hasa slight pitcheccentric to the axis of the cam
~12 because the hole-is usually drilled to a.certain
sight.depth first-and then:subsequently drilled to

- secondary slight depth and so on, dependent 40

‘Upen the ultimate reguired depth-of the hole to
be produced. , During -the feeding of the drill
under the action of the cam surface 12q, drill
-pull-out and return operations.are :almost simul-
taneously preduced along the lines Ppreviously de-
-scribedt. However, it is .contemplated in the nor-
“mal position of the -drill when feeding to the work
‘that the drill halder T shall be locked in its for-
‘ward pogition, as seen in Figures.1.and 7, by the

‘lacking engagement between the Tock member or-

“catch ‘2T gnd thetug 28, 'This engagement main-
tains ‘the drill rigidly ‘against movement away

“from the work =as ‘the turret ‘is fed “forward for
the drifling ‘operations.

When ‘the-cam 12 ‘has turned -to ‘the point of.

“the first -dwell-or recess 40 thereof, as previously
“stated, the -slight ‘depth ‘of ‘the ‘dwel] ‘will permit
“of drép-back movement of ‘the ‘turret ‘with the
- dril“holding means thereon to an extent of ap-
broximately 015, Tt is at -this time that the
“drum 44, the movement-of which is ‘synchronized
“with that -of the-cam 12, has one of its dogs, we
‘will 'say the upper dog 31 shown in Figure '8,
“brought inte :engagement with the member 38 of
‘the ‘niicro-switch 39:so that substantially ‘simiil-
taneously with the sdrop-back .movement of the
~furret 3, mentioned above, the:solenoid 14 is ener-
gized toxshift thelever 18, ratchet lever 1, ratchet
‘wheel 22,:arm 23; and pull-out-rod 24, ‘The ener-
igizing woftthe solenoid if4 is:momentary and.effects
-thealmost instartaneous: pull-out ‘action of the
~aril] 6 -and return-achion .of said 4l into the
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hole: white the:turret 8:is:4n"its . drop-back posi-

tion: This prevents the drill~6 ‘from Jhitting -the

“ibottom of thehole:on:the return movement there-.

75

«df iestablishred "hy- the bresking of the:clreult boe
tween the micro-switch 39 :and the sélenvid /14

‘which. r€leases ithe pill-out red to catise: the drill
and «drill holder %o be westored to their normal
‘positions.of Figure 1 from the operated.gr pull-
out positions shown. in. Figures 33,72 :and: 6.

It .anust be. understood that the:initial pullon
“#he rodi24 when:the:salenoid: 14.s reriergized: racks
‘the catchlever 26, disengaging the-catch or fock
21 from ithe-lug 28.:0n.itheeylinter 9, rendering
‘he Hélder T under .such conditions movable in.a
-direction raway: ifrom the work Hor ithe 'pull=gut
‘action. “Iniits mormal iposition ‘asseen in Figure
1, ‘the-pill-out wod 24 s :¥hrown.as Tmited in lits
réturn movement wunder ‘the ‘influence -of ‘the
"cran‘k-forv-a:rm~f~213?-'by/a~~'stop:p'in%’42~:‘pro§enting£1a“ber-
“ally from the-cylinder-or supporti9:for the holder
‘1. ‘Theengagement between he ‘parts-24:and-42
is 'maintainetl by ‘the -action -of *fhe :spring /36,
“which, of-eourse, normallyitends to shitt the:pull-
“out: rodl to‘its advanced drilling position relative
“to'fhe suppert. 9 andtheholderd in acorrespond-
ing position locked agdinst ‘rétreat from. thework
-bythe‘cooperation of the-patts 2T:and 28,

Itds tho ‘beunderstood, ©f :course, that the-num-
“ver of pull-eut -operations for +a-‘particilar job
~of ‘drilling -a- hele-of “a’certdin depth will dGepend
‘upon-the-depth-dimension of the hdle, and each
time-the drill % +is pulled out From fthe-holeiin
“the'work4,-ofl frem-an oilsupply mwezzle anidicon~
duit will Teed oni tothediikl: foricodling ‘and hibti-
wcebingthe same, and 8 wiving brush-will “wipeithe
<@rill for iélearing metal particles or+chips there-
“from. :

"Witen ‘the-dr#iling ‘eperations are performed ‘by
the pull-out controlled drilling ‘means -described
“by ‘me-as-my inverttion, ‘the turret 3-may be in-
“dexed ‘for ‘further woperation “on “he “work- by a
different ‘todl carried thereby, and-this operation
performed “a ‘numiber of times, ‘dependent-upon
“the number of*todls fntended ‘to ‘be used Tor msk-
“ing the particular part constituting the work.

I contemplate that a common-form of elecirie

5 motor ‘may "be “used “in ‘substitition “Tor ‘the

solénoid 14 for ‘operating a drive shaft, and the
movement of the lever 15 may be communicated
thereto’hy any attomatic. fype of reverse clutch-
ing means, should such electric motor last men-
‘tioned be eriployed. ' ,
‘Thelead cam 12,.as.8hown-in Figure 4, has its
cam.i2q recessed.at #0—a41 for eight turret.drop-
‘back qperations.to.drill.asingle héle such as seen
-for example in-the work piece shown in Figure 10.
The dritl-pull-outs take place simultaneously-with
the turret.drop-back actions, as.governed.by the
-eight dogs 31 (see-Figuve 8).. The piece .of work
(Bigure .10) will.be-completely. finished by .opera~
tions. of the.five -other tools.en: the sturret. The
~six £ools -of -the turret including my driil .con-
trolled means, are diagrammatically shown  in
Figure -9. -Obviously, many other kinds -of tools
‘may - be availed of for those selected .depend .on
Jthe: particular -charagter.of eperations to be per-
formed on the-work. JIn Figure 4 the .dotted line
-dwells 12¢, 42d indicate how the -cam: 12 would
be-made for-eperating togive pull-out ‘operations
~hy moving tunret 3;-and discloses. the. long ‘time
factor -inwvolved :in:the known 'practice as com-
-pared: with ‘thatof 'my invention. The waricus
turret-movement: and tool vontrol. operations are
designed. 'on . Figure 4, For slearness of 1inder-
- stemding iof my invention.

- rEaving “thus-@escribed nry. ~invention, -what - I
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claim as new and:desire to'secure by Letters
Patent of the United Statesis: . . e
1. In a drilling machine, in combination, a arill
holder, a drill carried thereby, a-support in wiich
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 o
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 s

holder for initial disengagement from the sup-
port thereof on actuation of the pull-out means
for drill puil-out movement. - )

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. I ‘
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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ment to prevent impinging of the drill point with

the bottom of the hole being drilled. Ce

7. In a turret type automatic screw. machiﬁe,
o turret: slide, a tool holding turret mounted
thereon and comprising a driil holder support, a

-drill holder mounted movably on said support, a
Jead cam for causing drill feeding movement of

the slide and holder support, a timing drum oper-
ating in synchronism with the lead cam,: said
lead cam 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-pack 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-back rod, 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 im-
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
¢rill 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 électrical means independent of said
work holder rotating means to effect quick puil-
out and return movements of the drill relatively
to the work independently of the operation of the

-feeding device.

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 &
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, &
movable support, a drill holder thereon, a work
holder for supporting work engageable by 2 drill
on sai@ holder, feed mechanism for feeding the

~.support and its drill holder to work carried by

the work holder, and including a lead cam and
2. 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 thepull out section of the lead
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cam coacts with said inember, 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 13 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 movement of the feed support to take place
during the feeding movement of the support.

15. In a drilling machine, in combination, z
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 connected
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 movement of the
support and holder at a predetermined time dur-
ing the feeding movement of the support by said

cam, 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 drum 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.

1§, A tool slide feed unit for automatic screw
machines comprising a lead cam 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 g slide ac-
tuating lever having a follower portion with
which the lobe and recess portions of the lead
cam may engage.

ROBERT E. VANDERHIDE.
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