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To all whom it may concern:

Be it known thatI, WILL1AM F. BARNES, a
citizen of the United States, residing at Rock-
ford, county of Winnebago, State of Illinois,
have invented c¢ertain new and useful Im-
provements in Drilling-Machines, of which
the following is a specification.

The object of this invention is to produce
a friction-driven drill the rotative speed of
the spindle of which may be varied without
stopping the drill, and this by changing the
relative position of the frictional driving
parts.

In the accompanying drawings, Figure 1 is
a side elevation of a drilling-machine em-
bodying my invention. Fig.2isa transverse
vertical ecentral section of the same on dotted
line a, Fig. 1. Fig. 3 is a longitudinal verti-

mechanism. Fig.4 represents the same parts
shown in the preceding figure, the parts of
the driving mechanism being thrown out of
frictional engagement with each other. "Fig.
5 is a horizontal section on dotted line b,
Fig. 1. : ‘

In the construction of my drill I employ,
among other parts, the upright post or col-
umn 1, the base 2 thereto, and the table 3,
supported by the column. This column 11
make of tubular form of equal diameter for
a greater portion of its length, below which
part next to the base is a larger part 4 of ir-
regular form to inclose parts of the mechan-
ism. "Above this tubular portion the column
separates in two diverging arms 5 and 6, the
former curving forward, the latter extending
upward, thence horizontally forward in a por-
tion 7 to a point directly over the end of the
arm first mentioned, and in the forward ends
of these arms are formed the bearings for the
drill-spindle. A vertical brace 9 extends be-
tween the two arms a distance back from the
bearings before mentioned.

The base 2, upon which the column is se-
cured and from which it rises vertically, is
substantially of rectangular form and ex-
tends considerably farther forward from the
base of the column than in any other direc-
tion, so that large work may rest upon it in-
stead of upon the table and be in position to

be reached by.the drill-spindle 8, also form-
ing a solid foot to support the column. ’

The drill-table 3 is of circular form and is
supported on the outer end of a bracket 10,
the opposite end of which;in the form of two
rings, surrounds the tubular portion of the
drill-column, being free to turn about it.

The table 3 has a short shaft extending
from the center of its lower face and formed
integral therewith, which enters a vertical
bearing in the outer end of the bracket, thus
permittingarotation of the table in reference
to the bracket.

In the rear of the drill-column and exterior

thereto I provide a vertical screw-threaded
shaft 11, supported in a bearing 12 in the
base 4, and one atits upper end formed in
an arm 13 extending from the drill-column 1.
On the upper end of this screw-threaded
shaft and secured rigidly thereto is a miter-
gear 14, and, meshing therewith, asimilar gear
15 is journaled on the end of the.arm 13. I
secure a crank 16 to the miter-gear 15, by
means of which thescrew-threaded shaft may
be rotated. Between the two rings of the
table-supporting bracket, which encircle the
drill-column, is a collar 17, also surrounding
the column, and from which collar an arm
extends bearing on its outer end a nut 18 on
the screw-shaft and being threaded to corre-
spond thereto. The table is thus eaused to
travel up and down the drill-column by turn-
ing the crank 16 and rotating the screw-
threaded shaft.

Within the driil-column I locate an up-
wardly-extending shaft 19, the upper end of
which is journaled in a rocking bearing 20,
hung between two pointed set-secrews 21,
which enter two eorresponding depressions
in opposite sides of the bearing. This bear-
ing is located inan openingin the upper hori-
zontal arm 7 of the drill-column’and allows
the upwardly-extending shaft 19 a swinging
movement. This shaft extends downward
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from this bearing to a point near the bottom g3

of the column, where it restsin a cup-bearing
22. This cup-bearing is provided with arms
23 and 24, extending from its opposite sides
near its longitudinal center. The first of
these 23 is pivoted to an ear 25, extending
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from the inner surface of the drill-column, by
a bolt 26, passing through perforations in
both, while the opposite arm 24 extends out-
ward through a horizontal slot27 in the drill-
column. The end of this arm 24, extending
through the horizontal slotin the column, en-
tersan eccentrie-slot 28 in a bell-erank “kick-
lever” 29, pivoted on one side of the column.
The pivot of the kick-lever is so located in
reference tothe eccentric slotthat by depress-
ing that arm of the lever that extends to-
ward the frontof the drill the lower endof the
upwardly-extending shaft will be moved for-
ward. Two pulleys 80 and 81 are rigidly af-
fixed to this upwardly-extending shaft, the
first- near its upper end, directly below its
rocking bearing 20. The other 31, near the
lower end of the shaft,is provided with a face
formed of elastic material and has a sliding
engagement on the shaft. Toraiseand lower
this pulley 31, I provide a rod 32, bearing at
its lower end a horizontal collar 33, which en-
ters a groove in the hub of the wheel 31.
This rod is located in vertical bearings within
the drill-column, and its upper end 34 turns
outward at right angles to its length, enter-
ing a slot in a lever 35, by means of which
the rod and the pulley areraised and lowered.
The lever is pivoted on the vertical arm 6 of
the upper portion of the drill-column, while
its forward end moves on a concentrie circu-
lar guide-bar 36, which the outer end of the
lever embraces. Tolock thelever in any de-
sired position on the guide-bar, I thread a
hole extending horizontally through its outer
end and turn therein a similarly-threaded pin
bearingon its head a hand-wheel 37,and this
screw may be turned against the circular
guide-bar and thus secure the lever at any
point in its throw.

Supported in bearings 38 and 39 above the
rear end of the base is a counter-shaft 40,
upon which are mounted a drive-pulley 41
and on its forward end a plane-face friction-
disk 42, incased within the lower part of the
drill-column. This friction-disk is so located
in referénce to the sliding elastic-face pulley
31 within the drill-column that their faces
will be in engagement when the upwardly-
extending shaft is in its normal position; but
when the lower end of the shaft is drawn for-
ward by means of the bell-crank kick lever
29 the sliding wheel 31 on this shaft will be
withdrawn from frictional engagement with
the friction-disk 42.

The drill-spindle is of ordinary construc-
tion, being raised and lowered by means of a
sleeve within which the spindle is free to re-
volve, but is held from lateral movement
therein. This sleeve has a rack on its rear
side which is engaged by a pinion operated
by a lever located within easy reach of the
workman. The upper end of this drill-spin-
dle bears a two-speea cone-pulley 43, set in
reference to that similar pulley 80 on the up-
wardly-extending drill-shaft, and a belt 44 is
stretched over the two to impart the motion
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of the upwardly-extending shaft to the drill-
spindle. A driving-belt extendsfrom the mo-
tive power over the pulley 41 on the horizon-
tal counter-shaft, imparting thereto a rotary
motion. )

To start the drill the upwardly-extending
shaft is moved so that the elastic-face wheel
mounted thereon is brought into contact with
the face of the revolving disk, when it is ap-
parent that motion will thereby be imparted
to the former shaft and through the belt con-
nection to the drill-spindle. To stop thedrill
the kick-lever is moved, throwing the lower
end of the upwardly-extending shaft forward
and' disengaging the friction-wheel thereon
from the friction-disk of the counter-shaft,
and the friction parts may again be brought

into contact by moving the kick-lever in a re-

verse direction. To change the speed of the
drill-spindle when drills of different size are
used, it is only necessary to loosen the hand-
screw in the lever in the upper part of the
drill-column and move the lever up or down,
and this, through the connections therewith,
raisesor lowers the friction-wheel on the lower
end of the upwardly-extending shaft, throw-
ing it farther from or nearer to the center of
thefriction-disk, inereasingordiminishing its
speed in reference to the constant speed of the
counter-shaft. . When the friction-wheel is
brought directly on the center of the disk, the
motion of the drill-spindle is stopped, and if
it is moved over the center the motion will be
reversed and the drill-spindle driven in a con-
trary direction. This change of speed is ac-
complished without stopping the drill, and to
allow a greater latitude in the change than
could conveniently be accomplished by vary-
ing the relative size of the frictional parts I
provide the two-speed cone-pulleys for use in
transmitting motion from the upwardly-ex-
tending shaft to the drill-spindle.

I claim as my invention—

1. In a drilling-machine, the combination
of adrill-spindle,a horizontal shaft, and au up-
wardly-extending shaft having a connection
withthe drill-spindle and alsowith the horizon-
tal shaft, the connection with the horizontal
shaft being by frictional engagement, one of
the parts of the friction mechanism made ad-
justable to vary the velocity of the drill-spin-
dle,the upwardly-extending shaft being capa-
ble of an oblique position.

2. In a drilling-machine, the combination
of adrill-spindle, a horizontal counter-shaftlo-
cated near the base of the machine, and ashaft
having a connection with the drill-spindle and
also a connection with the counter-shaft, the
connection with the counter-shaft being by
frictional engagement, one of the parts of the
frictional mechanism being made adjustable
to vary the velocity of the drill-spindle.

3. In a drilling-machine, the combination
of a shaft, a drill-spindle, a connection be-
tween theshaftand spindle,andfriction mech-
anism for rotating the shaft, one of the parts
of the friction mechanism being made adjust-
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able with relation to the other part for varying
the velocity of the drill-spindle.

4. In a drilling-machine, the combination
of & drill-spindle, a counter-shaft, an upward-
ly-extending shaft connecting the spindle and
counter-shaft,and friction mechanism driving
theupwardly-extending shaft,said shaft capa-
ble of aswinging movement for the purpose of
starting and stopping the rotation of the drill-
spindle.

5. In a drilling-machine, the combination
of a drill-spindle, a counter-shaft, an upward-
ly-extending shaftconnecting the spindle and
counter-shaft, friction mechanism driving the
upwardly-extending shaft, said shaft seated
in a swinging frame, and a lever for moving

- the frame to stop or start the rotation of the

drill-spindle.

6. In a drilling-machine, the combination
of a drill-spindle, friction mechanism for ro-
tating the spindle, one of the parts of the fric-
tion mechanism made adjustable with rela-
tion to the other parts, and a hand-lever for
accomplishing said adjustment.

7. In a drilling-machine, the combination
of a drill-spindle, a counter-shaft, a second
shaft having one end rotated by friction from
the counter-shaft, its other end provided with
& cone-pulley, a cone-pulley on the drill-spin-
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dle, and a belt connection between the pul- 30

leys.
WILLIAM F. BARNES.
Witnesses:
ALLAN R. REA,
A. D. BEHEL.



