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UNITED STATES PATENT OFFICE,

ANDREW EKLAY, OF LIMA, OEIO, ASSIGNOB OF ONE-THIRD TO TEADDEUS TROUT,. OF
LIMA, OHIO.

MULTIPLE-MAGAZINE DRILL-PRESS.

sl)e'ciﬁc‘étion of Letters Patent.

- Patented Oct. 28, 1919.

“Application filed September 12,1917, -Serial No. 190,981.

7o all whom it o J concern:

Be it known ‘that T, A\IDREW Kray, a
citizen -of the United 'Stat»es, residing at
Lima, in the county of Allen and State of
Oth have invented a new and useful Mul-
t1ple-Mnga,z1ne Drill-Press, of which the
following is a specification.

The pr resent, invention appertains to drill
presses, and aims to provide a novel -and
mproved machine of that character - for
holding a number of drill bits and enable
any selected bit to be brought into play.

A further object of the Invention is the
provision of a drill press embodying a tur-
ret for holding drill bits of different sizes,
and means: whe1eby when' the drill bits are
moved selectively to operative position, they
will be capable of movement to and from

the work or stock, means being provided for-

rotating the drill b1t when it 1s in operative
posﬂ;lon

‘Another object of the invention is the pro-
vision of a multiple magazine drill press
wherein the bits are supported against move-
ment toward the work excepting when
brouglit to operative position, in whicl posi-
tion the drill bit is yieldably supported for
movement to and from the work, and is also
arranged to be engaged by the actuating
means for both ro’mtlng and 1’601p10(‘,’tt1110‘
the drill bit:

A still further ob]e ot of the invention ‘is
the provision in a drill press of the nature
indicated, of novel actuating means or gear-
ing for moving the selected drill bit to the
work and rotating it, connection with the
selected bit being made before the bit is ro-
tated, and the power being automatically
connected to and disconnected from the drill
bit as the bit is started to move toward the
work and returned to normsal p051t10n, Te-
spectively.

The invention has for -another object, the
provision of novel means for ‘mtommtmlly
changing the speed. according to the diame-
ter of drill bits used, WherebV the drill bits

of different chameters will be rotated with:

substantially the same peripheral speed,
which is highly desirable, especially when
there is considerable difference in the: di-
ameters of the bits.

A further object of the invention is ‘the
provision of novel: means for locking the
turret in any one position, and controlled
automatically by the feeding means, so that

the turret can only be released when the
feeding means is returned to disconnect, the
actuating means from the selected drill bit.

With the foregoing and other objects in
view which will appear as the _description
proceeds, the invention resides in the comi-

bination and arrangement of parts and in:

the details of construction hereinafter de-
scribed and claimed, it being understood
that changes in the precise embodiment, of
the invention herein disclosed can be made
within the scope of what is claimed, with-
out departing irom the spirit of the inven-
tion.

The invention is illustrated in the accom-
panying drawings, wherein—
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T“mure 1is a side elevation of the im- |

pr oved dr111 press.

Fig. 2 is an enlarged fragmental 51de ele-
vation thereof, portlons bemo shown in sec-
tioh.

Fig. 8 is an enlarged sectional detall on
the lme 8—3 of Fig. 2 :

Fig. 4is an enlarcred sectional view on the
line 4—i of Fig. 2, the friction disk 42 and
the shifter Nl bemcr shown In elevation,

Fig, 5 is a frfmmental plan view of the

turret, portions belng broken away.
Fw 6 1s a sectional detail on the hne

6—6 of Fig. 2
Fig. 7 is a vear view showing the pulley

wheels and belt tightener.

The machine embodies a suitable stand or
frame 1 mounted on a base 2, and an ad-
justable work support is carried by the
stand, the same embodying a bracket 3 car-
rying a table 4 to support the work or stock.
The bmcket has a clamp 5 embracing the
stand for vertical and rotary ad]ustment in
order that the table can be adjusted to the

desired position.

The turret is designated generally by the
numeral 6, and is rotwtable about a vertical

~rod 7 Whlch has its lower end secured to the

upturned end of a bracket 8 carried by the
stand 1, while the upper end' of said rod is
secured to a bearing platé 9 secured on a
bracket 10. carried by the stand above the
bracket 8. The turret embodies a drum ro-
tatable between the brackets 8 and 10 and
comprising the upper and lower plates or
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disks 11 and 12, respectively, connected by

the vertical tie rods 13. “ The plates 11 and
12 are rotatable on the rod 7 and are sup-
ported thereby ' -
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An annular set of drill carriers 17 is dis-
posed above the lower plate 12, and said
carriers are engaged to vertical guide rods
18 between their ends and are secured there-
to by means of set screws 19 or otherwise,
said rods sliding through the lower plate 12
to guide the carriers 17 for vertical move-
ment. The carriers 17 have inwardly pro-
jecting fingers 20 seating slidably upon an
arcuate supporting rail 14 extending almost
through a complete circle, and having its
ends spaced apart a distance slightly wider
than one of the fingers 20, so that when one
carrier is moved adjacent to the opening be-
tween the ends of the rail 14, the respective
finger 20 can move downwardly through
said opening. In this position, the carrier
is in operative or active position. The rail
14 is supported by a dropped spider 15 hav-
ing a lower hub 16 secured upon the rod 7
above the plate 12. Each carrier 17 is pro-
vided outside of the rod 18 with a vertical
aperture 21 for receiving a drill spindle 22
which can be readily inserted or dropped
downwardly through the aperture 21, the
spindles 22 having downwardly facing shoul-
ders 23 to seat on the carriers 17, to sup-
The
drill bits 24 are attached to the lower ends
of the spindles 22 in any suitable or well
known manner, and these drill bits can be
readily lifted from the turret with the spin-
dles 22, in case that sharpening, replace-
ment or repairs are necessary. The drill bits
are arranged in an annular series with the
spindles 22, and are of graduated sizes ar-
ranged in succession from one point around
the turret. The upper ends of the spindles
22 have clutch teeth 25 and recesses 26 for
the connection of the actuating and feeding
means, as will hereinafter more fully ap-
pear, and a guide ring 27 is disposed slid-
ably on the spindles 22 and guide rods 18 to
rest on the carriers 17. Thus, when one car-
rier is moved downwardly together with its
rod 18 and spindle 22, said rod and spindle
will be guided for vertical movement n an
effective manner. The spindles 22 as well
as the rods 18 are slidable through the lower
plate 12 and the guide ring 27, and said
guide ring will be supported by those car-
riers 17 which are not moved
The drill spindles 22 can be readily lifted
from the ring 27, carriers 17, and guide
plate 12, and dropped back in place at either
side of the machine, and. the drill spindles
are all supported by the carriers which arve
In turn supported by the rail 14. The tur-
ret thus provides a drill rack, to store all
of the drill bits which are not in use, and
prevent the misplacement or loss thereof.

In order to yieldably support that car-
rier 17 which is in operative position, there
is provided a vertically movable elevator or
member 31 for raising or returning the car-

downwardly.

1,320,152

rier, and. said elevator is provided at its
lower end with an outstanding arm 82 nor-
mally raised between the ends of the rail 14,
so that the fingers 20 will slide over the arm
33 in moving from one end of the rail 14
to the other. The finger 20 which is moved
over the arm 32 must necessarily push the
arm 32 downwardly in moving the respec-
tive carrier 17 downwardly to feed the drill
bit toward the table 4. The elevator 31 is
guided for vertical movement by arms 33 ex-
tending therefrom and having notched ends
engaging vertical guides 84 carried by the
spider 15, and the upper end of the elevator
31 has an ear 35 fitting slidably on the rod
7 near the plate 11. Due to the dropping
of the spider 15 and. the upward offsefting
of the ear 35, this provides sufficient room
for the coiled expansion spring 86 surround-
ing the rod 7 within the drum of the turret,
the lower end of the spring seating on the
hub 16 and its upper end bearing upwardly
against the ear 85, whereby to yieldably
raise the elevator 81 and normally move the
arm 32 between the ends of the rail 14.
Thus, when the selected carrier 17 is moved

70
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90

downwardly, its finger 20 will move the ele-

vator downwardly against the tension of the
spring 36 which will immediately raise the
elevator and carrier as soon ag free to do so.

In order that the carriers can be readily
selected for use, the carriers 17 are pro-
vided at their outer ends with hook-shaped
or grooved guides 28 forming receptacles
for tags 29 inserted downwardly therein
and having finger pieces 80 extending out-
wardly at an angle from their upper ends,
to scat on said guides. These tags 29 may
have printed or stamped thereon the sizes
of the respective drill bits.. It is also pos-
sible to have the drill bits arranged in-pairs
for hard and soft metals, respectively, and
the corresponding tags 29 of each pair of
bits can be of different colors or metals.
Thus, the tags of the drill bits for hard
metals can be of steel, while the tags for
the drill bits for softer metal can be of

brass, indicating at a glance the drill bits:
b f =) factmiek

for steel, iron and harder metals than those
for brass and softer metals. These tags 29
can be readily lifted out of their receptacles
to be changed as the drill bits are changed.
Means is provided for locking the turret
in any one position. Thus, a latch 38.is
slidable in the stand 1 to engage Iugs or
notches 37 with which the periphery of the
plate 12 is provided, a spring 89 tending to
move the latch into engagement with said
plate of the drum to hold the drum of the
magazine against rotation about its vertical
axis.  Said latch is automatically retracted
by the feeding means, as will hereinafter
appear. '
The bracket 10 carries a vertical bearing
40 in which is journaled for rotation the
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downwardly extending hub 41 of a hori-
Zontal friction disk 42, and a vertical drill
shaft of spindle 48 is feathered through the
hub 41 to rotate with the disk 42 and slide
vertically. - The shaft 43 is provided at its
lower end with clutch teeth 44 to match the
cluteh teeth 25 of the spindles 22, and said
shaft 49 has at its lower end, a centering
pin 45 fo enter the recess 26 of the spindle
29 which is in operative position, thus as-
suring of the alinement of the spindle 22
with the shaft 43 before the clutch teeth
come into engagement. A rack sleeve 46
is swiveled or fitted rotatably upon the shatft
43 above.the friction disk 42, and is shidable

vertically in a bearing or guide 47 carried

by an upper bracket 48 with which thestand
1 is- provided, the shaft 43 having a col-
lar 49 underneath and a retaining nut or
niember 50 above the sléeve 46 whereby the
shaft 43 and sleeve 46 will slide longitudi-
nally with one another, while the shaft can
rotate within said sleeve.” The sleeve 46
is provided with rack teeth 51 meshing with
2 pinion 52 secured on a feeder:shaft 43

journaled through the bracket 48, and a

feeder wheel 54 1s secured to said shaft to
be rotated by hand fer feeding the shaft
43 downwardly, - thus bringing its clutch
teeth 44 into engagement with the clutch
teeth 25 of the drill spindle 22 below said
shaft, so that said drill spindle will then
be. moved . downwardly with the shaft
43 and rotated - thereby. This constitutes
means for feeding the drill bit downwardly,
and .when the wheel 54 is released, the spring
86 will raise the drill spindleback-to normal
position, thereby also raising the shaft 43
and sleeve 46.. : , o
The actuating means includes, in addition

to the friction disk42 feathered on the ghaft

48, substantially horizontal vertically spaced

" shafts 55 and 56 journaléd in bearings 57
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carried by the stand 1 and preferably piv-
oted thereto, as at 58, so that they can swing
about a transverse axis, to. perinit the for-
ward ends of the shafts to move upwardly
and downwardly, although the upper shaft
55.mormally has no such niovement; except-
ing should adjustments be made. Pulleys

59 are secured to the rear ends of the shafts

55 and 56 and a belt 60 is trained around
said pulleys, as:seen in:Fig.:7, and arvound a
pulley wheel 61 carried by a drive shatft 62.
This drive shaft 62 has & pair of pulley
wheels 63 ahd 64 thereon, one of which is
loose and the other fastened to the shaft.
A belt shifter 65 is used. for shifting a drive
belt 66 from one pullev wheel to the other,
whereby to bring the belt 60 into and out
of operation.
is carried by the stand 1 for tightening the
belt 60. ‘ . v

“Upper and lower friction wheels 68 and
69 have grooved hubs 70 centered upon the

A suitable belt tightener 67.

respective shafts 55 and 56 above and be-

low the friction disk 42, whereby said fric-

tion wheels can shift radially of the disk to
change the speed. A shifter 71 is provided
with a portion 72 engaging the grooved hub
70 of the friction wheel 68, and has a verti-
cally - slotted portion 73 engaging the
grooved hub 70 of the friction wheel 69,
whereby the lower friction wheel can be
raised and lowered with the forward end of
the shaft 56. The slight swinging move-
ment of the shaft 56 does not interfere with
the movement of the belt 60 over the pulleys
59, since the relative movement of said pul-
leys is slight and practically negligible.
The slotted portion 73 permits the friction
wheel 69 to move up and down, and both
friction wheels will be slid on their shafts
when the shifter 71 is slid toward and away
from the shaft 43, the shifter 71 being of
U-shape to move astride the disk 42 without
interference therewith. The forward end
of the shaft 55 is journaled in a bearing T4
suspended from the bearing 47, and the for-
ward end of the shaft 56 1s journaled in a
vertically slidable bearing 75 carried by the
bearing 40. 'The arrangement is such, that
when the shaft 56 is moved downwardly,
the disk 42 moves slightly away from the
friction-wheel 68, as seen in Fig. 2, the disk
42 then being supported by the bearing 40,
and the friction wheel 69 then moves away
from the under surface of the friction disk,
whereby both friction wheels are spaced
from the friction -disk to disconnect - the
shafts 55 and 56 from the shaft 43, thus
breaking the connection. The shifter 71 is
provided with a base or slide 76 movable on
the bracket 10 and guided by the bearing
plate 9 and guide bar 77 fastened on said
bracket, and the slide 76 is provided with
rack teeth 78 meshing with a pinion 79 with
which the upstanding hub 80 of the plate or
disk 11 of the turret drum is provided.
This provides an operative connection be-
tween the variable speed actuating mecha-
nism and the turret; in order that when the
turret is rotated to select different drill
bits, the shifter 71 is moved in one direc-
tion or the other—carrying the friction
wheels 58 and 59 with it—to change the
speed in inverse proportion to the diameters
of the drill bits. In other words, as the
turret is rotated in one direction to bring the
drill bits of increasing diameters under the
shaft 43, the pinion 79 will move the shifter
71 away from the shaft 43, thus moving the
{riction wheels 68 and 69 farther from the
center of the disk 42. Consequently, the
more the turret is turned to bring drill bits
of larger diameters undetr the shaft 43, the
farther will' the friction wheels 68 and 69
be ‘moved from ‘the center of the friction
disk 42, thereby changing the ratio of rota-
tion between the friction wheels and disks,
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and decreasing the angular velocity of the-

shaft 43. When the turret is turned in the
opposite direction to bring drill bits of
smaller diameters underneath the shaft 43,
the friction wheels 68 and 69 are moved
proportionately closer toward the shaft 43,
to increase the angular velocity of the shaft
43.  Consequently, the velocity of the shaft
43 with respect to the actuating mechanism
is varied in inverse proportion to the diam-
eters of the drill bits, whereby the periph-
eral velocity of the various drill bits will be
substantially the same. The movement of
the shifter 71 is limited, in order that the
turret can only be turned through one com-
plete revolution, whereby it is impossible to
turn the turret an excessive amount. This
will prevent the movement of the turret to
prevent the drill bit of smallest diameter
following the-drill bit of the largest diam-

eter under the shaft 43, or vice versa, as.

would disturb the automatic adjustment of
the speed as above described. In other
words, when the turret is turned the limit
in one direction to bring the drill bit of
larger diameter under the shaft 48, the
turret can turn no farther to bring the drill
bit of smallest diameter under the shaft 43,
and when the turret is turned in the other
direction to bring the drill bit of smallest
diameter under said shaft, the turret can-
not turn farther, to bring the drill bit of
largest diameter thereunder.

Automatic means is provided for making

the connection between the shaft 43 and ac-’

tuating means when said shaft is started in
its downward feeding movement. Thus, a
rock shaft 81 is journaled within the bear-
ing plate 9 on the bracket 10, and has an
arm 82 projecting underneath the bearing
75 to raise said bearing against gravity
when the arm 82 is raised. The rock shaft
81 has a second arm 83 connected by a link
84, having a turnbuckle 85 therein for pur-
pose of adjustment, with a lever 86 ful-
crumed, as at 87, to the bracket 48. A
weight 88 is carried by the lever 86 and is

slidable thereon for purpose of adjustment,

being held in adjusted position by means of
a set screw 89 or its equivalent. Thus, when
the lever 86 is free to gravitate under the
influence of the weight 88, this will force
the link 84 downwardly, and swing the
arm 83 likewise, thereby raising the arm 82
and bearing 75, which will raise the fric-
tion disk 69 against the lower surface of the
friction disk 82. This upward movement of

- the friction wheel 69 will also raise the fric-

60

tion disk into contact with the upper fric-
tion whee] 68, causing the friction disk to
be clamped with the desired pressure be-
tween friction wheels, whereby the shaft 43
will be rotated with enough hold between
the friction wheels and disk to do good

1,320,152

work, but to prevent too hard a grip be-
tween the friction wheels and disk as would
prevent slipping should the power applied
be greater than the drill will stand. By ad-

justing the weight 88, the desired pressure
between the friction wheels and disk cai be"

obtained, permitting slipping when .the
power is too great or the resistance of the
drill bit excessive.

The movement of the lever 86 is also used
for automatically operating ‘the latch 38.
Thus, a link 90 1s connected at one end to
the lever 86 and has a twrnbuckle 91 there-
in for purpose of adjustment, and the lower
end of said link has a longitudinal slot 92
engaging a pin or rivet 93 carried by one
arm of a bell crank lever 94 fulcrumed to
the stand 1, thus providing for a limited
movement of the link 90 with respect to the
bell crank lever. The other arm of the
bell crank lever engages a notch 95 in the
latch 88. When the lever 86 swings down-
wardly to throw in the connection between

G5
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the shaft 43 and actuating means, the link -

90 is lowered, thereby permitting the bell
crank lever 94 to swing, so that the spring
39 will move the latch 38 into engagement
with the plate 12 to hold the turret in its set
position, and the lever 86 can have a limited
vertical movement to make and break the
connection without retracting the latch 38,
but when the lever 86 is raised beyond a
certain amount, the link 90 will swing the
bell crank lever 84 to retract the latch 88,
thus reltasing the turret so that it can be
turned $o change bits—that is, to bring dif-
ferent bits under the shaft 43, to operate on
the work.

The lever 86 is controlled by the feeding
means, and for this purpose, the lever has
an arm 96 providing a cam, and a wiper
arm 97 is secured to the feeder shaft 53 and
has a wiper 98 of fiber or other suitable ma-
terial 99 to move along the arm 96 after
the wheel 54 has been turned sufficiently to
raise the shaft 43 out of engagement with
the drill spindle 22, as seen in Fig. 2, and
then raise slightly farther which brings the
wiper arm 97 into position to swing the arm
96 of the lever 86 and raise the links 84 and
90. Consequently, when the selected drill
spindle 22 is raised by the elevating spring
36, the feeder wheel 54 ‘can be rotated far-
ther by hand, thereby removing the shaft
43 from the drill spindle, and causing the
arm. 97 to swing the arm 96 of the lever 86
to raise said lever against the influence of
the weight 88. The link 84 in being raised
will lower the arm 82 thereof,.thereby per-
mitting the lower friction wheel 69 to gravi-
tate away from the disk 42, and said disk
will gravitate away from the friction wheel
69, thus breaking the connection between the
shaft 43 and actuating means, 'This upward
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-movement of the lever 86 also raises the

link 90, whereby to retract the latch-38 and

- permit the turret to the turned.

In operation, supposing that the machine
is in the position as just described. and
shown in Fig. 1, after the work or stock is
placed on the table 4, the turret can be read-
1ly turned to bring the desired drill bit into
operative position underneath the shaft 48.
Then, when the feeder wheel 54 is rotated
in the proper direction (counter clockwise
as seen in Fig. 1), the arm 98 being moved
away from the arm 96 permits the lever 86
to_gravitate, and the latch 38 will then move
into engagement with the plate 12, to lock
the turret against rotary movement after it
has been set, and before the shaft 43 is moved

* into engagement with the  selected drill
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spindle. Such movenient of the lever 36
also results in the friction wheel 69 being
raised, as above described, to clamp the fric-
tion disk between the two friction wheels,
thus making the connection between the
driven and driving members, but before this

‘connection is made, the shait 43 is lowered

sufficiently to bring the clutch teecth 44
thereof into engagement with the cluth teeth
95 of the drill spindle. - This prevents the
stripping of or 1njury to the clutch teeth,
since they are brought into engagement be-
fore the power is applied. Then, as the
downward movement of the shaft 43 is con-
tinued, due to the rotation of the pinion 52
with the hand or feeder wheel 54, the se-
lected drill spindle is moved downwardly
and will be rotated at the proper speed with
the shaft 48, it being noted that the rotation
of the tuiret serves to automatically change
the speed. The carrier 17 of the selected
drill bit has its finger 20 moved onto the
arm 82 of the elevator 31, as above de-

seribed, permitting the carrier and drill

spindle to move downwardly with the shaft
43, against the tension of the spring 36,

which is compressed as said parts are moved .

downwardly. Thus, as the drill bit is ro-
tated, the operator, by advancing the wheel
54, can feed the drill bit downwardly at the
desired speed, and by releasing the wheel
54, the spring 36 in recoiling or expanding
will raise the elevator. 81, carrier 17, drill
spindle 82 and shaft 48, but the latch 38
will not be retracted unless the wheel 54 is
rotated backward far enough by hand for
this purpose. This permits the turret to re-
main locked, for using one bit repeatedly.
The elevator 81 raises the carrier 17 back
into the plane of the other carriers 17, so
that if the magazine is released and turned,
the carrier 17 can move off of the arm 382
onto the supporting’ rail 14. The only
parts of the 'machine requiring - manual
operation are the feeder wheel 54 and
turret, the turret only being manipulated

>

~when it is desired to change drills, while

the movement of the feeder wheel or man-
ually controlling member 54 is employed for
feeding the selected drill downwardly and
breaking the connection of the friction
drive or actuating means and releasing the

" turret, the elevation or return of the drill

being accomplished automatically by the
spring 36.

Having thus. described the
what is claimied as newis;

1. A machine of the character described
embodying a rotatable turret ¢arrying revo-
luble tools adapted to be moved longitudi-
nally when in operative position, a project-
ing portion carried by each tool, an arcuate
rail for engaging said projecting portions
to support the tools against movement ex-
cept when in operative position, there being
an opening in the rail at said operative po-
sition to permit the movement of the tool,
and means for yieldingly supporting the
tool when in operative position.

2. A machine of the character described,
a rotatable turret carrying revoluble tools
adapted to be moved longitudinally, a pro-
jecting portion carried by each tool, an ar-
cuate rail for engaging said projecting por-
tions and preventing the movement of said
tools except when in operative position, said
rail having an opening to permit the move-
ment of the tools when in operative posi-
tion, and yieldable means normally moved
into said opening to return a tool when
moved in operative position.

8. A machine of the character described

invention,

“embodying a rotatable turret having longi-

tudinally movable, revoluble tools, an arcu-
ate rail having spaced ends, means for pre-
venting the longitudinal movement of said
tools except when opposite the space between
the ends of the rail, and means for yield-
ingly returning said tools to their initial
positions after being moved at said point.

4. A machine of the character described
embodying a rotatable turret having longi-
tudinally movable tools, an arcuate rail for
supporting said tools except when brought
to one point, and yieldable means for sup-
porting the tools. at said point.

5. A machine of the character described
embodying a rotatable turret having longi-
tudinally movable tools, an arcuate rail for
supporting said tools except when at one
point, and a spring pressed elevator having
a portion extending between the ends of the
rail for yieldably supporting the tools when
at said point.

6. A machine of the character described
embodying a rotatable turret having longi-
tudinally movable tool carriers, an arcuate
rail within the magazine on which said car-
riers seat except when between the ends of
said rail, and a spring pressed elevator with-
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in the turret having a portion normally be-
tween the ends of said rail for yieldably
supporting the carriers when in operative

- position.

7. A machine of the character described
embodying a turret comprising a rod, a
drum rotatable on said rod, tool carriers
mounted to move longitudinally on the
drum and arranged in an annular series, an
arcuate rail within the drum carried by said
rod for supporting the carriers except when
between the ends of the rail, an elevator
guided within the drum and having a por-
tion to move between the ends of the rail for
supporting the carriers in operative posi-
tion, and spring means for normally mov-
ing the elevator to bring said portion into
sald position. ‘

8. A machine of the character described
embodying a turret including a vertical rod,
a drum rotatable about said rod, an an-
nular set of vertically movable carriers
carried by the drum, vertical drill spindles
mserted downwardly in and supported by
the carriers, the drum having means for
guiding the carriers and spindles for verti-

cal movement, stationary means within the

drum for supporting the carriers except
when at one position, and a yieldable eleva-
tor within the drum for supporting the caxr-
riers when at said position.

9. A machine of the character described
embodying a shaft mounted for rotary and
sliding movements, a movable turret having
rotatable and slidable spindles movable into
alinement with said shaft, an avcuate rail,
means movable with the spindles for engag-
ing the rail to hold the spindles against slid-
ing movement, said shaft and spindles hav-
ing clutch teeth at their adjacent ends,
means for feeding the shaft to engage and
feed the alining spindle opposite the space
between the ends of the rail, actuating means
for rotating the shaft, and means for auto-
matically making and breaking the connec-
tion between the shaft and actuating means
when the feeding means is advanced and re-
turned respectively.

10. A machine of the character described
embodying a shaft mounted for rotary and

sliding movements, a movable turret having

rotatable and slidable spindles to be brought
into alinement with said shaft, an arcuate
rail, means movable with the spindles for
engaging the rail to hold the spindles
against sliding movement, said shaft and
spindles having interengageable clutch teeth,
means for feeding the shaft to engage and
feed the alining spindle opposite the space
between the ends of the rail, a friction drive
actuating mechanism connected to ‘said
shait, and means controlled by the sliding
movement of said shaft into and out of en-
gagement with the alining'spindle for bring-
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ing the friction elements of said mechanism
into and out of engagement, respectively.
11. A machine of the character described
embodying a shaft mounted for rotary and
sliding movements, a movable turret having
rotatable and slidable spindles to move into
alinement with said shaft, an arcuate rail,
means movable with the spindles for engag-
ing the rail to hold the spindles against
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sliding movement, said shaft and spindies

having interengageable clutch teeth, means
for feeding said shaft longitudinally to en-
gage and feed the alining spindle opposite
the space between the ends of the rail, actu-
ating means for rotating said shaft, means
tending to connect the actuating means with
said shaft, and means for disconnecting the
actuating means from the shaft when the
shaft is returned to disconnect it from the
spindle.

12. A machine of the character: described
embodying a shaft mounted for rotary and
sliding movements, the movable turref hav-
Ing rotatable and slidable spindles to move
into alinement with said shaft, an arcuate
rail, means movable with the spindles for en-

gaging the rail to hold the spindles against
shiding movement, said shaft and spindles

having interengageable clutch teeth, mesans
for feeding the shaft to engage and feed the
alining spindle opposite the space between
the ends of the rail, a friction drive actu-
ating mechanism for said shaft, means tend-
ing to bring the friction elements of said
mechanism into engagement with a prede-
termined pressure, and means for separating
the friction elements when said shaft is ve-
turned to disconnect it from the spindle. -

13. A machine of the character described
embodying a friction disk, a shaft slidable
therethrough and rotated thereby, a turret
having rotatable and slidable spindles to
move into alinement with said shaft, said
shaft and spindles having interengageable
cluteh teeth, means for feeding the shaft to

ngage and feed the alining spindle, actu-
ating means having friction wheels at oppo-
site sides of said disk one of said whesls be-
ing movable toward and away from the other
wheel, means for moving the shiftable fric-
tion wheel to clamp the disk between it and
the other wheel with a predetermined pres-
sure, and means for separating said wheels
when the shaft is returned to disengage it
from the spindle.

14. A machine of the character described
embodying a rotatable turret having revolu-
ble spindles for drills of different diameters,
speed change actuating means for: revolving
the spindles, the turret being rotatable for
the connection of either spindle with the ac-
tuating means, and means for changing the
speed controlled by the rotation of the tur-
ret.
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15.. A machine of the character described
embodying a rotatable turret having revolu-
ble drill spindles for drill bits of different
diameters, and ' speed change actuating
means for connection with the spindles in

‘suceession when the turret is rotated and

controlled by the rotation of the turret to
change the speed. for the various spindles.

16. A machine of the character described
embodying a rotatable turret having rev-
oluble and slidable spindles for drill bits of
different diameters, friction drive actuating
means to engage the spindles in succession
by the rotation of the turret and including
a shiftable member for changing speed, and
an operative conrection between said mem-
ber and turret.

17. A machine of the character described
embodying a rotatable turret having a series
of revoluble spindles for drill bits of differ-
ent diameters, actuating means including
a friction disk and a shiftable friction wheel
engageable therewith to drive it, means op-
erated by the disk for operating a selected
spindle moved to operative position, and ai
operative connection between said friction
wheel and turret to shift the wheel accord-
Ing to the position of the turret.

18. A machine of the character described
embodying a rtotatable turret having slid-
able and revoluble spindles for drill bits of
different diameters,  a shaft mounted for
sliding and .rotary movements, said shaft
and spindles having interengageable clutch
teeth, means for feeding the shaft to engage
and feed.a spindle alining therewith, speed
change actuating meéans connected to said
shaft and controlled by the rotation of the
turret to change the speed.

19. A machine including the combination
specified in claim 18 and further including
means for disconnecting the actuating means
and shaft when the shaft is returned to dis-
connect it from the spindle.

20. A machine of the character described
embodying a shaft mounted for sliding and
rotary movements, a rotatable turret having

- an annular series of spindles for drill bits

Copies of this patent may be obtained for

"z,

of different diameters to move into aline-
ment with said shaft, said shaft and spindles
having interengageable clutch teeth, means
for locking the turret against movement, a
friction ~disk feathered on said shaft, a
shiftable friction wheel to engage said disk
and change the speed, means for feeding the
shaft to engage and feed the alining spindle,
means for bringing the friction wheel and
disk into contact with a predetermined
pressure, and means operated by the feeding
means for separating the friction disk and
wheel and unlocking the turret when the
shaft is returned to disengage it from .the
spindle.

21. A machine of the character described

-embodying a shaft mounted for rotary and

vertical sliding movements, a turret mount-
ed for rotation sbout a vertical axis below
said shaft and having reveluble and verti-
cally slidable spindles. for drill bits of dif-
ferent diameters to move under said shaft,
the lower end of the shaft and upper ends of
the spindles having interengageable clutch
teeth, a friction disk feathered on said
shaft, actuating means including a pair
of shiftable friction wheels above and below
said disk, a shifter for shifting said wheels
and geared to the turret to adjust the fric-

tion wheels according to the position of the -

turret, means for moving one of the friction
wheels toward the other wheel to clamp the
friction disk therebetween at a predeter-
mined pressure, a latch for holding the tur-
ret, feeding means operable manually for
moving the shaft downwardly to engage
and lower the spindle therebelow, and means
operated by the feeding means, when the
shaft is raised to disconnect it from the
spindle, for separating the friction wheels
and retracting the latch.

In testimony that I claim the foregoing
as my own, L have hereto affixed my sig-
nature in the presence of two witnesses.

ANDREW KLAY.
Witnesses:
F. M. RamspErL,
T. TrooT.

five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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