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UNITED STATES PATENT OFFICE. 
GEORGE o. LEOPOLD, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO NORTH 

BRO's IMFG Co., OF PHILADELPHIA, PENINSYLVANIA, A. CORPORATION OF 
PENINSYLVANIA, 

DRILL. 

1,103,783. Specification of Letters Patent, Patented July 14, 1914. 
Application filed September 11, 1913. Serial No. 789,318. 

To all whom, it may concern; 
Be it known that I, GEORGE. O. LEOPOLD, a 

citizen of the United States, residing in 
Philadelphia, Pennsylvania, have invented 
certain Improvements in Drills, of which 
the following is a specification. 
The object of my invention is to provide a 

drill with automatic means for stopping 
longitudinal movement of the drill spindle 
when it reaches the extreme upper or lower 
position, and this is accomplished without 
interfering with the free rotation of the 
spindle. - 

In the accompanying drawings:-Figure 
1, is a side view of the head of a bench drill illustrating my invention and showing the 
shifter in the mid-position; Fig. 2, is a front 
view with the shifter in the same position 
as in Fig. 1: Fig. 3, is a plan view; Fig. 4 
is a sectional plan view on the line a-a, 
Fig. 1: Fig. 5, is a perspective view of the 
pawl carrier; Fig. 6, is a perspective view 
of the pawl; Fig. 7, is a diagrammatic view 
showing the shifter in the feeding position 
and descending: Fig. 8, is a view showing 
the pawl being shifted by coming in contact 
with the abutment in the lower position; and Fig. 9, is a view showing the pawl coming 
in contact with the abutment when in the 
upper position. 

Referring to the drawings, 1 is the frame 
of the drill in the present instance, which 
can be supported in any suitable manner 
according to the type of drill to which the 
invention is applied. This frame has a 
bearing 2 for the shaft 3 which is provided 
with a handle, although a pulley may be 
substituted for the handle when the drill 
is driven by power. Secured to the inner 
end of the shaft 3 is a bevel gear wheel 4 
which meshes with a pinion 5 splined to 
the spindle 6. The spindle, in the present 
instance, has a longitudinal groove therein 
and a key on the pinion enters the groove 
so that while the spindle can move vertically 
in the pinion it must turn therewith. 

7 is a bearing through which the spindle 
6 extends. This bearing rests upon the end 
of the pinion and has an extension forming 
an outer bearing for the shaft 3, as clearly 
shown in Figs. 1 and 2. In this bearing is a 
spring bolt 8 having a handle 9. When in 
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the position illustrated in Fig. 2, this bolt 
is withdrawn clear of the 
spindle 6, but, when the handle 9 is shifted 

the spindle, so that the 
spindle, as the tool enters the work, is taken 
by this bearing. The upper end of the screw 
rests against a sliding bearing 12 which is 
held to the spindle by a screw 13 and washer 

groove in the 

at right angles, it drops into a slot and the 
bolt enters the groove in the spindle and 
prevents it from turning. The object of 
this construction is to hold the spindle from 
turning when it is desired to operate the 
chuck to secure or remove bits from the 
drill, obviating the necessity for holding 
the handle. This construction is fully illus 
trated and described in the Patent No. 
1,073,500, dated Sept. 16, 1913, and as it 
forms no part of the present invention it 
need not be described in detail. 

Loosely mounted on the spindle 6 is a 
feed screw 10. The lower end of the feed 
Screw rests upon a bearing 11 secured to 

pressure of the 

14. This bearing is adapted to slide on the 
vertical guide 15 which is mounted on the 
upper portion of the frame 1 and has a stop 
16 to limit the upward movement of the 'sliding bearing 12. 

Sectired to the feed screw 10 is a ratchet 
wheel 17, and mounted between the end of 
the ratchet wheel and the bearing 12 is a 
carrier 18 in which is mounted a spring 
pawl 19. This spring pawl is free to turn 
in the carrier, as illustrated in Fig. 4, so as 
to feed either to the right or to the left. 
In the carrier is a notch 20 to receive the 
handle 21 of the pawl so as to hold the 
pawl in either of the two positions in which 
it is adjusted. 

Secured to or forming part of the frame 
1 is a shifter 22. In the present instance, 
this shifter is secured to the frame by a 
Screw 23 and has a lower projection 24 and 
an upper projection 25. The lower projec 
tion is in the path of the handle 21 of the 
pawl 19 when the pawl is descending, and 
the projection 25 is in the path of the 
handle of the pawl when the pawl is ascend 
Ing. 

In order to cause the carrier 18 to recipro 
cate, I form an eccentric hole in the carrier, 
as illustrated in Fig. 4, and mount a roller 
26 in a recess in the spindle 6, which forms 
a cam so that, as the spindle rotates, the car 
rier will be reciprocated; the carrier being 
pivotally mounted on a pin 27 projecting 
from the bearing 12. 

Figs. 7, 8 and 9 are diagrams. In Fig. 7, 
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the handle 21 is in position to cause the feed 
Screw and the spindle to descend and the 
projection 24 of the shifter 22 is in the path 
of the handle and, as the feed screw reaches 
the limit of its lowest movement, the handle 
comes in contact with the projection 24 and 
is shifted to the position illustrated in Fig. 
8, causing the arm to ride on the upper wall 
of the notch 20 and withdrawing the pawl 
from engagement with the ratchet wheel i7, 
stopping the longitudinal movement of the 
spindle but not interfering with the rotation 
thereof. When it is wished to reverse the 
ratchet movement, the handle 21 is turned to 
the position illustrated in Fig. 9, so that the 
upper projection 25 of the shifter 22 will be 
in the path of the handle 21 and, by revers 
ing the rotation of the driving handle, the 
movement of the spindle and screw will be 
reversed and the ratchet feed will take place 
on the upward movement. When the handle 
21 comes in contact with the projection 25, 
it is caused to rotate on the lower wall of 
the notch 20 and the pawl 19 will be with 
drawn from the ratchet wheel. The spindle 
can then be rotated without further move 
ment of the feed screw. By this construc 
either direction is limited and there is no 
liability of the spindle, or the feed screw, 
passing a given point and jamming in the 
frame due to neglect of the operator. 
I claim:- - , . . . . , 

1. The combination in a drill, of a frame; 
a spindle; a feed screw on the spindle; a 
ratchet wheel on the feed screw; a carrier; 
a spring pawl on the carrier for operating 
the ratchet wheel; an arm on the pawl for 
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right or to the left; a cam on the spindle for 
actuating the carrier; a shifter on the frame 
having upper and lower projections, one at 
one side and the other on the opposite side 
of the carrier and in the path of the arm of 

pawl, so that, when the feed screw 
reaches the limit of its downward movement, 
the pawl will be automatically moved out of 
engagement with the ratchet wheel and, 
when the screw reaches the limit of its up 
ward movement, the pawl will be automati 
cally thrown out of engagement with the 
ratchet wheel. . . . - 

2. The combination in a drill, of a frame; 
a spindle; means for turning the spindle; 
a feed screw on the spindle; a ratchet wheel 
secured to the feed screw; a carrier; a cam 
on the spindle for vibrating the carrier; a 
spring pawl on the carrier for operating the 
ratchet wheel; an arm on the pawl; said 
carrier having a notch therein arranged to 
receive the arm when the pawl is in engage 
ment with the ratchet wheel; and a shifter 
having an upper and a lower projection, one 
on one side of the pawl and the other on the 
opposite side thereof and in the path of the 
arm when it is in either of its two extreme 
positions, so that, when the arm comes in 
contact with one of the projections, the pawl 
will be thrown out 
ratchet wheel. 

of engagement with the 
In testimony whereof, I have signed my 

name to this specification, in the presence of: 

shifting it so that it will feed either to the 

two subscribing witnesses. 
GEORGE O. LEOPOLD. 

Witnesses: . . . 

RUSSELLO. GRAFFINs, 
WM. A. BARR. 

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