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UNITED STATES PATENT OFFICE. 
GEORGE O. LEOPOLD, OF PHILADELPHIA, PENINSYLVANIA, ASSIGNOR TO NORTH BRO'S 

IVE'G CO., OE' PHILADELPHIA, PENNSYLVANIA, A. CORPORATION OF PENINSYL 
WANA, 

BEINCH-DRILL 

1,082,294. 
Application filed December 10, 1912. 

Af To (til thon, it may concern 
Be it known that, GEORGE O. LEOPOLD, a 

citizen of the United States, residing in 
Philadelphia, Pennsylvania, have invented 
certain improvements in Bench-Drills, of 
which the following is a specification. 

Miy invention relates to certain improve 
ments in bench drills and is of the type 
which is detachably secured to a bench and 
operated by hand, although it will be under 
stood that the invention can be operated by 
power if desirable. - 
The object of my invention is to simplify 

the construction of a drill of this character, 
as well as to cheapen its cost of manufacture. 
I make it automatic in its action and provide 
means for changing the speed of the drill or 
for locking the spindle to allow the chuck 
to be opened or closed. 

In the accompanying drawings:-Figure 
1, is a front elevation illustrating my lim 
proved bench drill; Fig. 2, is a side view; 
Fig. 3, is a sectional plan view on the line 
a- -a, Fig. 2; Fig. 4, is an enlarged vertical 
sectional view through the upper portion of 
the drill on the line b-b, Fig. 1: Fig. 5, is a 
sectional plan view on the line 6-0, Fig. 4; 
Fig. 6, is a sectional plan view on the line 
d-d, Fig. 4: Fig. 7, is a sectional view on 
the line e-e, Fig. 4; and Fig. S, is a de 
tached perspective view illustrating the 
change speed mechanism. 

Referring to the drawings, 1 is the post of 
the drill, cylindrical in cross section, as illus 
trated in Fig. 3, and having an integral 
clamp plate 2 projecting at the rear thereof 
and a bracket 3 in which is mounted a clamp 
screw 4 for securing the drill to a bench or 
other support. 

5, 5 are two screws, pointed at one end, 
and mounted in the clamp plate. After the 
clamp is secured in position by the clamp 
screw 4, these pointed screws can be turned 
so as to be driven into the bench to firmly 
hold the tool from turning on the screw 4 as a pivot. 
On the face of the post 1 is a slotted guide 

6 adapted to receive a tongue of a sliding 
bracket having a socket 8 for the stem 9 of 
the base plate 10 on which the work is 
mounted. 

11 is a clamp screw having a T-head 
adapted to the slot 6 in the post, which is 
illustrated in Fig. 3, and provided with a 
nut which bears against the bracket 7 so 
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that the bracket is held in the position to which it is adjusted by this nut. 
The upper end of the post 1 has two bear 

lings 12 and 13 connected by a yoke 14, hav 
ing a bearing 15 for the main horizontal 
shaft 16, which is provided with a handle 17 
in the present instance. At the inner end of 
this shaft is a bevel gear wheel 18 having a 
Series of teeth 19 in its periphery and a 
Series of teeth 20 near its hub, as shown by 
dotted lines in Fig. 2. Mounted in the bear 
ing 12 is a Spindle 21 having at its lower end 
a chuck 22, of any ordinary type, to which 
the drill is secured. This spindle 21, as illus 
trated in Fig. 4. passes through a sleeve 42 
and two bevel gear wheels 23 and 24. The 
Spindle is slotted longitudinally to receive a 
key 43 projecting from the sleeve 42 so that 
the spindle will turn with the sleeve. The 
teeth of the wheel 23 mesh with the outer 
teeth 19 of the wheel 18 and the teeth of the 
wheel 24 mesh with the inner teeth 20 of the 
wheel 18. Both of these wheels 23 and 24 
are loose on the spindle and are clamped 
thereto by mechanism shown in Fig. 8, and 
which will be described hereinafter. 
On the upper end of the spindle is a feed 

Screw 25, which is held longitudinally there 
on by a collar 31 at the lower end and by a 
cap at the upper end. The spindle is free to 
turn in the feed screw but must move longi 
tudinally with it. The feed screw 25 is 
adapted to a threaded opening in the bear 
ing 13 and has at its upper end a ratchet 
wheel 26 locked to the threaded feed screw 
25 by means of a ball 27 mounted in a 
Socket in the spindle 21 and in the socket 
back of the ball is a spring 28. The ball is 
adapted to a notch 29 in the feed screw, as 
shown in Fig. 6, so that, under normal con 
ditions, the spindle turns with the feed 
screw, but if the drill should bind in the ma 
terial, then the spindle would be uncoupled 
from the feed screw, as the pressure causes 
the ball to overcome the pressure of the 
spring, as a result of which the ball enters 
the socket and allows the feed screw to turn 
freely without turning the spindle. 
The spindle 21 is grooved at 30 to receive 

the collar 31 and carried by this collar is a 
ball bearing 32 on which the end of the feed 
screw presses so that when the drill is en 
gaged in the work, the pressure of the feed 
screw 25 is taken by the ball bearing 32. 
33 is a guide rod attached to the bearing 
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3 13 and secured to the lower end of this rod 
is a head 34, J-shaped to extend on each side 
of the spindle and above the gear wheel 24. 
The upper end of the rod passes through a 
block 35 on the upper end of the spindle 21, 
and between the upper end of the feed screw 
25 and this block, is a pawl carrier 36 piv 
oted to a post 37 on the block 35 and carry 
ing a spiring pawl 3S adapted to engage the 
1'atchet teeth at the upper end of the feed 
screw 25. This pawl is spring-pressed and 
has an arm 39 by which it can be turned. 
The carrier 36 is notched at 40 to allow the 
handle 39 to drop into place so as to lock it 
when adjusted to feed either to the right or 
to the left, but when the handle is in the 
mid-position, the pawl itself is withdrawn, 
as illustrated. The carrier is rocked on its 
pivot 37 by a can projection on the Spindle 
21, which is made by notching the spindle. 
as illustrated in Fig. 5. and placing therein 
a roller 4.1. The opening in the carrier is 
of such a size and shape that, as the spindle 
turns, the roller will rock the carrier on its 
pivot 37. When, however, the pawl is not 
ngaged with the ratchet teeth 36, it will 

turn the feed screw a certain distance at 
each revolution of the spindle. 
The gear wheels 23 and 24 are clamped to 

the spindle 21 by the mechanism will now 
proceed to describe. 
The sleeve 42 has a longitudinal slot and 

two transverse slots. Fig. S, adapted to re 
ceive the double fingered pawls 44. The 
pivot projections 45 of these pawls rest in 
the titansverse slots. 
46 is the shifter having a pin 47 which 

projects through a cover plate 48 and 
through the inclosing casing 49. The 
shifter 46 is in the form of a spring and 
when shifted into the central position, the 
finger's of both pawls are in engagement 
with the ratchet teeth 50 and 51 on the hubs 
of the two gear wheels 23, 24, respectively, 
but when it is moved into the lower position. 
the lower pawl is in engagement with the 
l'atchet wheel 50 and the upper pawl is 
moved out of engagement with its ratchet 
wheel 51. The spindle is then driven at 
high speed through the medium of the teeth 
19 on the gear wheel 18 and the pinion 23. 
When the shifter is moved to the upper po 
sition, then the upper pawl engages the 
teeth of the ratchet, wheel 51 and the lower 
pawl is clear of the ratchet wheel 50; the 
spindle being driven at a slow speed through 
the teeth 20 on the wheels 8 and 24. 

It will be seen from the above description 
that I am enabled to make an exceedingly 
simple and practical bench drill in which 
the change gearing and ratchet feed mech 
anism are mounted on the spindle. The 
change Speed gear is such that the spindle 
can either be driven at a slow speed or at 
a high speed, or when the shifter is moved 
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to the central position the spindle is locked 
so that the chuck can be opened or closed 
without turning the spindle. Furthermore, 
the ratchet or feed mechanisim is mounted so 
as to move bodily with the spindle and is 
actuated on the rotation of the spindle. 
The frame is simplified by having the lower 
head, which retains the gearing on to the 
bearing 12, Secured to the guide rod which is 
also used as a guide for the ratchet feed 
imechanism. 
The change speed mechanism illustrated 

and described forms the subject of a sepa 
ate application for patent filed on the 20th 
day of September, 1912, under Serial No. 
790,901. 

claim: 
1. The combination in a drill, of a post; 

bearings on the post; a transverse driving 
shaft mounted in one of the bearings; a 
spindle mounted in the other bearing; a 
sleeve to which the spindle is splined; gear 
ing between the sleeve and the driving shaft; 
a guide rod secured to the upper bearing 
and having a head at its lower end embrac 
ing the spindle: a block slidably mounted 
on the upper portion of the rod and secured 
to the spindle; a bearing collar on the spin 
dle above the head; a feed screw through 
which the spindle extends resting on the 
Collar aid adapted to a threaded opening in 
one of the bearings of the post; a yielding 
connection between the feed screw and the 
spindle: a reciprocating carrier adapted to 
the head and located between the upper end 
of the feed screw and the head: a pawl on 
the carrier; and ratchet teeth on the upper 
end of the feed screw with which the pawl 
engages. 

2. The combination in a bench drill of 
a post; lineans for securing the post to a 
bench: a table; bearings on the post; a trans 
verse driving shaft mounted in one of the 
bearings; a spindle mounted in the other 
bearings: a sleeve to which the spindle is 
Splined; gearing between the sleeve and the 
driving shaft: a guide rod secured to the 
lipper bearing and having a head at its 
Jower end encircling the spindle; a block 
slidable on the upper portion of the rod and 
secured to the spindle; a bearing collar on 
the spindle above the head; a feed screw 
thi'ough which the spindle extends, rest 
ing On the collar and adapted to a thread 
ed opening in one of the bearings of the 
post; a reciprocating carrier adapted to the 
head and located between the upper end 
of the feed screw and the head a pawl 
on the carrier; ratchet teeth on the upper 
end of the feed screw with which the 
pawl engages: a stop at the upper end of 
the guide rod for limiting the upward move 
ment of the spindle; and means for yield 
ingly connecting the spindle to the feed 
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3. The combination in a drill, of a post 
having upper and lower bearings; a spindle: 
a feed screw through which the spindle ex 
tends; a bearing collar on the spindle for 
the end of the feed screw; two bevel gears; 
clutch mechanism whereby the gears are 
connected to the spindle; a guide rod Se 
cured to the upper bearing of the post, and 
having a head at its lower end embracing 
the spindle and confining the gears between 
it and the lower bearing : ratchet mechanism 
on the guide rod for turning the feed screw; 
and means on the spindle for actuating the 
ratchet mechanism. 

4. The combination in a drill, of a bear 
ing; a feed screw adapted to a threaded 
opening in the bearing; a spindle extending 
through the feed screw, said spindle having 
a bearing collar against which the lower end 
of the feed screw rests; a guide rod at one 
side of the Spindle and extending parallel 
therewith; a block on the spindle embracing 
the guide rod; a carrier adapted to the block 
at One side of the spindle, the spindle ex 
tending through the carrier; a pawl on the 
carrier; a ratchet wheel on the end of the 
feed screw with which the pawl engages, 
the spindle having a recess at the carrier; 
a roller in the recess adapted to travel in 
the opening in the carrier to cause the car 
rier to reciprocate as the spindle rotates; 
and a yielding connection between the spin 
dle and the feed screw. 

5. The combination in a drill, of a frame; 

a vertical spindle mounted in the frame; 
means for driving said spindle; ratchet feed 
mechanism consisting of a feed Screw 
through which the spindle extends and hav 
ing a ratchet wheel at its upper end; a car 
rier; a block to which the carrier is pivoted; 
said block being mounted on the upper end 
of the spindle; a projection on the spindle 
for actuating the carrier; and a pawl on the 
carrier arranged to engage the ratchet teeth 
on the feed screw. 

6. The combination in a drill, of a spin 
die; means for rotating the spindle; a feed 
screw mounted on the spindle and having 
atchet teeth; a block mounted on the upper 
end of the spindle; a guide for the block; a 
carrier mounted between the block and the 
feed screw and pivoted to the block and hav 
ing an opening for the passage of the feed 
screw ; a pawl on the carrier engaging the 
ratchet teeth of the feed screw; a threaded 
bearing through which the feed screw ex 
tends; a projection on the spindle arranged 
to engage and to reciprocate the carrier; and 
friction mechanism carried by the spindle 
and directly engaging the feed screw. 

In testimony whereof. I have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

GEORGE. O. LEOPOLD. 
Witnesses: 

WM. E. SHUPE, 
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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