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To all whom it may concern:

Be it known that I, Hexry B. Kzurrer, a
citizen of the United States, residing at
Laneaster, in the county of Lancaster and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Drill-
ing-Machines, of which the following is a
specification.

This invention relates to drilling ma-
chines of that type in which the drill spin-
dle is rotated and moved lengitudinally for
feeding the drill in a manner similar to that
ilustrated and described in a pafent issued
to me on August 9, 1904, No. 767,282; and
the objects of the invention are to provide
improved means for feeding the drill by
hand adapted for cobperation with means
for returning the drill quickly to its normal
or initial starting position when released by
the feed mechanism.

Other objects are to provide, in combina-
tion with the hand and automatic feed mech-
anism and quick return mechanism of the
character illustrated and described in my
aforesaid patent, an auxiliary hand - feed
mechanism capable of exerting a powerful
pressure with little manual labor and which
may be thrown into and out of action at
will, enabling the operator to use either the
autematic or hand-feed mechanism embodied
in said patented improvements in codper-
ation with the quick return device, or the
auxiliary hand-feed mechanism comprising
my present improvement, each of said feed
mechanisms being adapted for codperation
with said quick return movement independ-
ently of each other or in alternation, for
accomplishing the desired result without the
loss of time incident to the use of such de-
vices as have heretofore being ordinarily
employed for the same purpose.

The invention will first be hereinafter

more particularly desciibed with reference |

to the accompanying drawings, which form
a part of this specification, and then point-
ed out in the claims at the end of the de-
seription.

In said drawings Figure 1 illustrates a
side elevation of an ordinary drilling ma-
chine having my invention embodied there-
in; the work-supporting table and base por-
tion of the machine being broken away;
Tig. 2 is a similar side elevation of the op-

posite side of the machine; Fig. 3 is a de- |

tail sectional view, on an enlarged scale, of
the auxiliary hand-feeding device, the sec-

Specification of Letters Patent,

Patented Dee. 20, 1910.
Serial Mo. 533,712,

1 tion being taken on the line 3—38 of Fig. 2;
Fig. 4 is a detail sectional elevation, on an
enlarged scale, taken on the line 4—4 of
Fig. 5, and Fig. 5 is an inverted plan view,
taken on line 5—35 of Fig. 4, these two views
showing the connections between the feed-
screw and drill -spindle, and between the
spindle and quick return lever, to permit ro-
tation of the drill-spindle while 1t is being
fed or moved downwardly by the non-ro-
tating feed-screw.

Referring to said drawings, in which the
| same reference letters are used to denote
corresponding parts in different views, the
letter A denotes the frame of the machine,
which may be of the form shown or any ap-
proved construction, and provided with the
usual work-supporting table underneath the
drill, and on which the metal or part to be
drilled is placed. In the type of machine
shown the frame A is attached to an upright
or support B for holding and securing the
machine against a wall or vertical support,
but it will be understood, of conrse, that the
invention is adapted for general application
and may be applied to other types of drills
or analogous machines.

The drill-spindle C may be journaled in
suitable bearings formed or provided there-
for on the machine frame and may be driven
by a train of gears operated by hand or
power, as desired. A common form of gear-
ing is shown comprising suitable gear wheels
‘having a spline and groove connection with
the spindle and adapted to be actuated by

arbor which carries a bevel gear meshing
with a bevel gear on an upright shaft carry-
ing a nest of gears through which motion is
imparted to the drill-spindle.

For feeding the drill automatically while
it is being driven by hand or machine power,
I may use a feed-screw E having its lower
end swiveled to the upper end of the drill-
spindle C as shown in Fig. 4 of the draw-
ings, or in any suitable manner. To prevent
rotation of the feed-screw, a pin ¢ extends

hand feeding device and quick return move-
ment, said pin having its upper end bent
at right angles and passed through an aper-
ture in the feed-screw so that the latter is
held against rotation while imparting lon-
gitudinal movement to the drill-spindle by
engagement with the rotary feed-nut in

a crank-handle D on a horizontal shaft or

upwardly from a bearing block & or other
fixed element carried by the lever ¥ of the
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bearing 1 and codperating feed-inechanisn
subs taniml y as deseribed in my aforesaid
patent. Such feed-mechanism forms no part
of my present invention and may be of the
form shown or of any other suitable con-
struction.

As thus far deseribed the machine dees
not differ essulﬁ(\l]y from the construction
ilustrated and described in my aforesaid
patent. As will be seen the lever H is pro-
vided with a handle A for manipulation in
raising or lowering the drill-spindle Dby
hand, said lever bemo normally held in a
raised position by means of a weight or
spring HY, which is adapted to raise the
drill-spindle the mstant the feed-screw I8 is
released from the feed-nut in bearing 1.

The letter I denotes a hand lever 101‘1111110
a part of an auxiliary hand-feeding device
and fitted loosely on a shaft or arbor I
which has its bearings in suitable apertures
in the arms of the bi-branched lever H, said
lever I being provided with a sliding dog or
pawl & operated by a thumb lever Kt adapt-
ed for engagement with a toothed wheel M
at one end of the arbor L for locking the
lever to said arbor in different positions.
The letter N denotes a pini(m on the arbor
L engaolng a toothed oscillatory or tilting
bar or vack O, which is pivoted at its lower
end upon a fixed portion of the muchine
frame and extends upwardly between the
twe arms of the hand lever H and may be
held in engagement with the pinion N for
actuating the lever ¥ when said pinion is
rotated by the lever I by means of a clip P
embracing the rack and having bifureated
apertured portions which ave fitted on the
arbor L.

The bi-branched lever H may be fnl-
eramed on a link or links Q depending from
the machine frame to permit lengthwise
movement of the lever, which has its short
arm connected by a spring H* with a fixed
part of the machine frame, so that the
power of the spring may be exerted in hold-
g the leng arm of the lever normally in
an elevated position, adapting it to return
the drill-spindle to its normal or initial
starting position the instant the feed-screw
18 veleased from the feed-nut. The lever H
is suitably connected with the drill-spindle
to adapt the latter to be raised and lowered
while permitting it to rotate freely, and to
this end the twe hranches of the lever strad-
dling the drill spindle may each be pivoted
to the s )portmn block or bearing G which
ig fitted on the drill-spindle as shown in
Tig. 4 of the drawings, the pivots of the
lever being conveniently formed by means
of set serews S passing through screw-
threaded apertures in the two arms of the
lever and having lock nuts thereon for se-
curing said serews in a fixed position with
{heir mner ends projecting into sockets in
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the bearing block. The upper end of the
drill-spindle, above and below the Dearing
block G is serew-threaded and provided
with nuts T, T', one above and the other
below said bearing block, the nut T being
confined at a given point on the spindle by
coutact with a shoulder thereon at the ter-
minits of the screw threads, and the lower
nut T being secured in a fixed position on
the spindle by a lock nut #. Above the
nut 1, between it and the bearing block (,

ave placed a series of balls which are e loosely
confined in a suitable ball retainine and

geparating device 1] and preferably suitable
washers or metallic plates « ave interposed
between the ball retaining device and bear-
g block and beltween said block and the
nut- or collar T as shown more clearly n
Fig. 4 of the drawings. I thus provide a
very efficient pivotal connection between the
lever H and the drill-spindle in whieh the
upper end of the drill spindle is fitted and
adapted to rotate while capable of vertical
movement under the action of the lever for
raising and lowering the drill, and also an
eflicient bal-bearing for resisting end thrust
and relieving the device of friction. A link
&t on the lever K may be provided for hold-
ing the dog on the lever out of engagement
with the toothed wheel M, thus thr owing
said lever out of action, and it may b(\
thrown back into the position shown in
Tigs. 1 and 2 and allowed to remain idle
without affecting or being affected by the
movements of the hand lever I in manipu-
lating the dvill.  But when it is desived to
teed the drill by hand and at the same lllllL
exert a greater pressure thereon than is
)()5%]1)1(‘ bV nmnmnldtlno the hand lever H,
the dog on the lever K may Dbe caused to
engage the toothed wheel M and the lever
K will then operate to depress or raise the
drill through its connections with the lever
T, and by reason of the powerful leverage
provided by said lever I¥ being fulerumed
on the lever H and having as its short arm
the pinion M acting on the hinged oscilla-
tory rack-bar O, the wor kman may easily
exert a powerful pw%suu i feeding the
drill by depressing the lever X with one
hand: the antomatic feed-mechanism mean-
while beiug thrown out of operation. On
releasing the lever by withdrawing the dog
at the end of the boring ope ation the spring
H' will quickly raise the lever H and return
the drill to normal or initial starting posi-
fion, and it may be again lowered to work-
ing position by means of either of the levers
H and K and then fed to the worl either
by hand, when the feed-nut is disengaged.
ot automatically, by turning the fee ed-nut
go that it may engage the feed-screw and
ause the latter to move longitndinally as
the feed-nut is rotated by suitable pawl-and-
ratchet mechanism operated by an eccentric
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and conunecting rod, as shown in Fig. 1, or
by other suitable means.

The feed-serew may be operated for feed-
g the drill antomatically. after the drill
has been lowered into working position by

f= g g

means of the lever I1. ¢r the feed-nut muy |

he

disengaged from the feed-screw and the
lever H manipulated for feeding the ill
by hand in operating upon material which
may not requirve any considerable amount of
pressive for feeding, and the hand lever K
may he nsed interchangeably with the Jever
1T in opernting upon diffevent classes of ma-
terial or thicknesses of metal of varying de-
grees of hardness.  When feeding by means
of the lever H. or antomatically, the lever K
will be threwn back into the position indi-
catedd in Figs. 1 and 2 of the drawings and
allowed to renain idle until again called into
ice for feeding by hand with greater

ressure than it is possible to exert by means
of the hand lever H. 7T thus provide a very
efficient auxiliary hand feeding device
adapted to operate independently of the au-
tomatic feed mechanism and independently
of the hand-feeding device provided by the
quicl: veturn lever ¥ when the automatic
feed mechanism is thrown out of actien, said

auxiliary feeding device operating upon the |

principle of a compound lever, enabling the
eperator to exert a powerful pressure with
little effort in feeding the drill by hand.

For convenience in manipulating the drill,
I preferably provide the hinged bar or
quick-return lever ¥ with a handle 7, for
use in lowering the drill to werking posi-
tien and to feed the drill when automatic
feed mechanism is thrown out of action.
But the lever XX only may be used for lower-
ing the duill to working position and also
for feeding the same by hand, the handle on
the lever I being emitted and still preserv-
ing the ccnnection with lever X by which
areat power may be exerted in forcing the
drill downwardly upon the article to be
bored. Tt will also be understcod that the
improvement is not confined in its applica-
tion to a drill having a nen-rotating feed-
screw and a votary feed-nut but may be used
with a rotating feed-screw and non-rotating
feed-nut, or with » Z¢ill in which the feed-
serew and spindle rotate together.

Gther changes will readily snggest them-
selves to a skilled mechanic, and. may be
adepted without departing from the spirit
and scope of my invention as defined in the
claims.

Having thus described my invention what
1 claim as new and desire to secure by Let-

Patent of the Tnited States is:

ters E

1. In combination with a rotary and lon-
gitudinally movable drill-spindle and suit-
able driving mechanism therefor, means for
quickly returning the drill to normal or ini-
tial starting position at the end of a boring

!
|

8

operation including a spring-actuated lever
having a suitable connection with said spin-
dle for raising and lowering the same while
permitting rotary movement, a pinion fixed
on an arbor journaled in said lever, a pivoted
rack-bat engaging said pinion, a hand-lever
loose on said arbor, and means for locking
said hand-lever to said arbor, whereby great
pressure may be exerted in feeding the drill
by means of said hand-lever operating on
said fivst-named lever through said rack-bar
and pinion.

2. In a drilling machine, a rotatable, lon-
gitudinally movable drill-spindle and suit-
able driving mechanism therefor, in combi-
nation with a lever having a suitable con-
nection with said spindle for raising and
lowering the smne while permitting rotary
movement, a shaft journaled on said lever
having « pinion thereon, a rack-bar pivoted
at one end and engaging said pinion, a hand-
lever loose on said shaft, and means for
locking said hand-lever to said shaft for
teeding by means of said hand-lever operai-
ing through said first-named lever and said
rack-bar and pinion.

3. In a drilling-machine, a rotatable, lon-
gitudinally movable drill-spindle and suit-
able driving mechanism,in combination with
means for feeding, comprising a lever ful-
crumed on the machine frame, a shaft jour-
naled on said lever, a pinion on said shaft,
an oscillatory rack-bar engaging said pinion
for transmitting motion to said lever, a sec-
ond lever normally loose on said shaft, and
means for locking said second lever to said
shaft.

4. in combination with the feed-screw and
drill-spindle coupled thereto, means for ro-
tating said spindle and moving it longitudi-
nally with said feed-screw, means for feed-
ing by hand, and an auxiliary hand-feeding
device comprising a compound lever move-
ment of which said first named hand-feed-
ing device forms a part, the latter device be-
ing adapted to operate independently of and
interchangeably with said auxiliary hand-
feeding device.

5. In a drilling-machine, a rotatable, lon-
gitudinally movable drill-spindle, and suit-
able driving mechanism and means for feed-
g, including a lever fulerumed on the ma-
chine frame and means acting on said lever
for effecting a quick return movement, said
lever being adapted to be utilized for feed-
ing by hand with slight pressure, in combi-
nation with an auxiliary hand-feeding de-
vice operating through said lever for in-
creising the pressure, said auxiliary device
comprising a shaft revolubly supported on
said lever, a pinion on said shaft, an oscilla-
tory rack-bar engaging said pinion, a hand-
lever normally loose on said shaft, and

means for locking said hand-lever to said

shaft.
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6. In a drilling machine, an automatic
feeding device adapted to release the drill
and permit it to be fed by hand, and a
spring - actuated lever for automatically
quickly returning the drill to initial starting
position when released, in combination with
a hand-feeding device operating independ-
ently of said automatic feeding device, com-
prising a shaft journaled upon said spring-
actuated Iever, a second lever loose on said

shaft and means for locking the second lever -

thereto in different positions and for allow-
ing the shaft to turn without affecting the
second lever, a pinion on said shatt, and a
rack-bar pivoted at one end to a fixed part
of the machine frame and having its free
end in mesh with said pinion.

7. In a drilling - machine, a hand -lever
pivoted on the machine frame and having
one arm suitably connected with the drill-
spindle for raising or lowering the same and
permitting rotary movement thereof, means
acting on another arm of said lever for au-
tomatically veturning the drill-spindle to
initial starting position, a shaft revolubly
supported on said lever, a second hand-lever
having its fulerum on said first-named lever
but normally loose, a rack-bar pivoted at
one end on the machine frame and having
its other end {ree, a pinion engaging said
rack-bar, and means for locking said second
lever and adapting it to rotate said pinion,
thereby actuating said first-named lever and
exerting increased pressure through the com-
bined action of said levers, rack-bar and
pinion.

8. In a drilling-machine, a rotatable, lon-
gitudinally movable drill-spindle, and feed-
mechanism therefor, in combination with a
hand - lever suitably connected with said
spindle for raising or lowering the same
while permitting rotary movement thereof
and adapted for feeding by hand, together

979,073

with an auxiliary hand-feeding device oper-
ating through said hand-lever with increased
pressure, said auxiliary device consisting of
a shaft revolubly supported on said hand-
lever, a pinion on said shaft, a rack-bar en-
gaging said pinion and pivoted on the ma-
chine frame so as to permit an oscillatory
movement, a second hand -lever mounted
lIeosely on said shaft for rotating the same
when locked thereto, and means for locking
sald second hand-lever to said shaft.

9. In a dvilling-machine, a rotatable, lon-
gitudinally movable drill-spindle and suit-
able automatic and hand - feed mechanism
combined therewith, said hand - feeding
mechanism comprising a hand-lever suitably
connected with said spindle for raising and
lowering the same while permitting rotary
movement thereof, and adapted for feeding
by hand, together with an auxiliary hand-
feeding device comprising a shaft journaled
on and movable with said hand-lever, a pin-
ion on said shaft, an oscillatory rack-bar en-
gaging said pinion, a second hand-lever
mounted loosely on said shaft, and means for
locking said second lever to said shaft.

10. A drilling-machine having a rotatable,
longitudinally movable drill-spindle, and a
bearing block on said spindle in which it ro-
tates, In combination with anti-friction de-
vices adapted to resist end thrust, compris-
ing collars screwed on said spindle, lock nuts
securing said collars in fixed positions, one
at each side of said block, and a ball retain-
ing and separating device containing an an-
nular series of balls arvanged between said
bearing block and one of said collars.

In testimony whereof I affix my signature,
in presence of two witnesses.

HENRY BRINSER KEIPER.

Witnesses:

Cuas. E. Loxe,
C. B. Loxe.
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