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Zo all whom it may concern : ,

Be it Imown that I, Wiruiam R. Fox, a
citizen of the United States, residing at
Grand Rapids; in the county ¢f Kent and
State of Michigan, have invented certain
new and useful Improvements in Drills, of
which the following is a specification.

This invention relates to improvements in
drills and is especially adapted for use in
connection with multiple-drills.

The objects of this invention are: F irst,
to provide an improved detachable slip
socket connection between the spindle driv-
ing shaft and the drill spindle. Second, to
provide improved means for adjusting the
drill collet longitudinally of the drill spindle.
Third, te provide improved means for lu-
bricating the drill spindle. . :
~ Further objects, and -objects relating to
details and economies of structure and oper-
ation will definitely appear from the de-
tailed description to follow:. ‘

I accomplish the objects of my invention
by the devices and means described in the
following specification. , .

‘The invention is clearly defined and point-
ed out in the claim. , A

A structure which is a preférred enibodi-
ment of my invention is clearly illustrated
in the accompanying drawing forming a
part of this specification, in which:

Figure T is a perspective view of a drill
embodying the features of my invention.
Fig. TT is a detail view, partly in section,
through the head of the drill, showing the
features of my invention embodied therein.
Fig. ITI is a sectional view on the line 3—3
of Fig. IT, showing in detail the adjustable
collet. Fig. IV is a view in side elevation
of the collet removed from the drill. Fig.
V is a sectional view on the line 5—5 of
Fig. ITII. Fig. VI is a sectional view on the
line 6—6 of Figs. IT and ITI. Fig. VIT is
a_sectional view on the line 7—7 of Figs.
IT and TIT. Fig. VIITI is a sectional view.
on the irregular line 8—8 of Fig. I, show-
ing in detail the detachable slip socket con-
nection with the spindle driving shaft. Fig.
IX is a sectional view on the line 9—9 of
Fig. VIII. Fig. X is a sectional view on
the line 10—10 of Fig. VIII. Fig. XTI is
a view in side elevation of the slip socket
connection with the driving shaft.

In the drawing, similar reference char-
acters refer to similar parts throughout the
several views and the sectional views are

taken looking in the direction of the little
arrows at the ends ef the section lines.
Considering the numbered parts of the
drawing, 1 is the fraine of a multiple drill
provided with the head 2 and the work table
3. The drill is provided with a plurality of
drill spindles 4 which sre supported by and
driven from the central supporting head 2.
Hach drill spindle 4 is provided with an
upper portion 5 which is somewhat reduced
in diameter and has-a bedring in the bracket
7 cariied by the removable adjusting arm 8.
Ball bearings 6 are provided between the
shoulder formed at the lower end of said re-
duced portion 5 and the bottorn of the
bracket 7. The adjusting arm 8 is provided

with a slot 9 through which a bolt 10 car-

ried by the lower part of the head 2 passes.
By means of this bolt and slot connection
the arm may be adjusted and entirely re-
moved when desired. o

An oil chamber 11 is provided in the
bracket 7 and this oil chamber is provided
with a wick 11’, the upper end of which
comes in contact with the.upper part of the
spindle 5. This chamber is fllled with &il
and the wick carries this up against the
spindle so that it is constantly lubricated.

The spindle 4 is provided with a socket
12 in which is inserted the collet 13, which
is provided with a tapered socket 14 receiv-
ing the tapered shank of the drill. The ob-
long slot 15 is provided through the top of
the collet 18 and a drift may be driven
throtigh said slot for the purpose of fore-
ing the drill shank from the tapered socket.
Grooved keyways 16 are disposed diametri-
cally opposite each other and running longi-
tudinally of the collet. Keys 17 are secured
in the lower part of the spindle socket by
means of pins 18 carried on the upper ends
of said keys and secured in openings pro-
vided in the walls of the socket. These keys
17 are provided with notches 19 at the lower
ends thereof in which the knurled adjust-
ing nut 20 is supported. The upper portion
of the collet 18 1s plain while the lower por-
tion thereof is provided with screw threads
21 engaging the threaded nut 20 for adjust-
ing the collet with reference to the keys 17
and the spindle.

The upper part of the spindle 5 is con-
nected by means of the universal joint 22
with the slip joint 23 engaging the shaft
24. The shaft 24 is connected by means of
the universal joint 25 with a detachable slip
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the lower part of the socket by means of
the screws 27 and are provided with forked
upper ends 28 which engage in suitable
grooves in the outer ends of the locking
pins 29 provided with the beveled ends 30
and passing through suitable openings 29’
in the upper part of the slip socket. The
spindle driving shaft 32 is provided with a
reduced portion 32 fitting within the upper
part of the detachable slip socket and a
shoulder seating against the upper edge of
said socket. The reduced portion of the
driving shaft is provided with an annular
groove 31 in which said locking pins 29 are
adapted to engage. The end of the driving
spindle 32 is beveled so as to engage the
beveled portions of the locking pins to re-
tract them. A pin 83 is passed through
said driving bar just below the shoulder
thereof and secured thereto. The pin 33
engages in diametrically opposite notches
34 1n the upper edge of the slip socket.
From. the description of the parts given
above the operation of the structure should
be very readily understocd. The tapered
shank of the drill is inserted in the tapered
socket 14 of the collet 13. The collet 13 is
secured against rotary jmovement in the
spindle socket 12 by means of the keys 17
which are rigidly secured to the socket wall.
The knurled nut 20 engages the threaded
portion 21 on the lower portion of the collet
and serves to adjust it longitudinally of the
thimble, the grooved keyways 16 permitting
the collet to slide longitudinally. The ball
bearings 6 provide an anti-friction bearing
between the shoulder on the spindle and on
the lower end of the bracket 7. By means
of the oil chamber 11, which is filled with
lubricating oil, and the wick 11’ engaging
the upper end of the spindle, the latter is
constantly lubricated. The spindle may be
entirely disconnected from the driving shaft
by means of the detachable slip socket con-
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nection and removed from the drill with
the adjusting arm spindle. When the slip
socket is forced up on the driving shaft the
beveled end of said shaft engages the lock-
ing pins 29 and forces them back until they
come into alinement with the groove 381
when the springs 26 force the locking pins
inwardly into engagement with said groove.
The outer ends of the pin 33 engage the
top of the slip socket and the locking pins
can only engage in the groove 31 when the
ends of the pin 83 are seated in the notches
34 on the upper edge of the slip socket.
This insures a driving connection between
the spindle driving shaft and the slip
socket. v

T have illustrated my invention as applied
to a multiple drill of the type shown in
my prior Patent No. 1,058,045, dated April
8,71918. I am aware that the particular
embodiment which I have here shown is
susceptible of considerable variation with-
out departing from the spirit of my inven-
tion, and, therefore, I do not wish to be
restricted to the same except as called for
by the terms of the appended claim.

Having thus described my invention,
what I claim as new and desire to secure
by Letters Patent, is:

Tn 2 multiple drill, the combination of a
plurality of drill spindles, a plurality of
spindle driving shafts, driving means there-
for, a plurality of shafts flexibly connecting
said spindles with said spindle driving
shafts, and quickly detachable means con-
necting said spindle driving shafts and said
connecting shafts, all coacting substantially
as described and for the purpose specified.

In witness whereof, I have hereunto set
my hand and seal in the presence of two

witnesses.
WILLIAM R. FOX, [x. s.]
Witnesses:
EArn STOROE,
Lnriaxy TaUBRSTON.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.” :
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