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To the art to which it appertains to make and use 

2O and the table adjusted so that it can be moved 
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3O 3 is a vertical section through the drill-stock. 

35 

4O vided with a horizontal slot, through which 
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5O column B and to the platform. 
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To all, whom, it may concern. 
Be it known that I, JOHN J. BATMAN, a citi 

Zen of the United States of America, residing 
at Sunbury, in the county of Northumberland 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Radial 
Drills; and I do hereby declare the following 
to be a full, clear, and exact description of the 
in Vention, Such as will enable others skilled in 

the same, reference being had to the accom 
panying drawings, and to letters or figures of 
reference marked thereon, which form a part 
of this specification. 
My invention relates to certain new and 

useful improvements in radial drills, the ob 
ject of the same being to provide means 
whereby the wear which is caused by the ro 
tary motion of the spindle may be taken up 

and held vertically or placed at an angle with 
the drill; and my invention consists in the 
Construction and combination of the parts, as. 
Will be hereinafter fully set forth, and specific 
ally pointed out, in the claims. 

In the accompanying drawings, Figure 1 is 
a perspective View of a radial drill construct 
ed in accordance with my invention. Fig. 2 is 
a side view of the drill-stock detached. Fig. 

Fig. 4 is a detail view. Fig. 5 is a side view 
of the tilting table and its support, and Fig. 
(3 is a sectional view of the same. 
A refer's to a platform, to which the fixed 

post or column l8 is rigidly secured. Above 
the column and to the same is suitably se 
Cuired, so as to turn thereon, a column, B', 
which carries a horizontal arm or overhang 
ing beam, C. This beam or arm C is pro 
passes a shaft carrying a pinion and hand 
Wheel for engaging with a lack-bar, so as to 
move the drill-frame D. Through the col 
umns B and 3' passes a vertical shaft, which 
carries at its upper end a beveled wheel, b, 
the lower end of this shaft being also pro 
vided with a beveled wheel, which engages 
With a corresponding wheel on the counter 
shaft 1, Supported by bearings attached to the 

This counter 
shaft is provided with a cone-pulley, 18, over 
which the driving-belt passes, said belt pass 

ing through a belt-guide, 2, so as to be guided 
over the conical pulley 3, which is at an angle 
with the pulley hereinbefore mentioned. 
Upon the shaft of the last-mentioned pulley 
are secured loose and fast pulleys 4 and 5. 
The lower portion of the column B may be 

split and provided with outwardly-projecting 
ears b', through which a screw-threaded rod 
passes, so that it may be contracted to jam the 
movable column upon the stationary one be 
neath. 
The drill-frame D is secured by any suit 

able means to the arm C, so as to be moved 
horizontally thereon, either to or from the 
Supporting - column, by turning the hand 
wheel C", and a rotary motion is communi 
cated to the drill by means of the shaft d, 
which carries pinions d' and cl, the pinion d' 
being provided with a key, which engages with 
a longitudinal groove in the shaft d. This 
shaft. d is mounted in suitable bearings, as 
shown, and the pinion d'engages with a pin 
ion, D', which embraces the spindle, said spin 
dle being arranged to move longitudinally 
within the hub of the pinions, but to rotate 
with it. 
The drill-frame D is provided with laterally 

projecting arms E and E', connected to each 
other by guide-rods e e, which are clamped 
securely to the lower arms, E', and are also 
made fast to the upper arms, E. At the cen 
ter of these arms of the drill-frame openings 
are provided, in the lower one of which the 
hub of the beveled gear-wheel D' is journaled, 
while in the upper opening an internal screw 
threaded bushing or feed-nut, F, is seated, 
with which the threads of the feed-screw G 
engage. The upper portion of this feed-nut 
is key-ended, and to the same is secured the 
pinion g1, with which engages a pinion, g, at 
tached to the vertical shaft G', which is sup 
ported in bearings formed on the drill-frame, 
the lower end of this shaft being below the 
arm C and there provided with a hand 
wheel, G°. 
Upon the rods e e is secured a sliding cross 

head, II, which is made up of two correspond 
ing side pieces securely bolted to each other, so 
as to move vertically upon the guide-rods e e. 
Centrally this cross-head His provided with 
threaded socket, h, with which the threads on 
the lower end, h', of the feed-screw G engage. 
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The threads on the lower end of the ?ecol 
screw are much fine) than the threads on the 
body portion of said screw, and also have a 
different pitch. Beneath the screw-threaded 
recess h, and communicating with it, is a re 
cess, i, provided with an in wardly-projecting 
annular shoulder to engage an annular groove 
formed in the upper end of the spindle I. 
This spindle, as before stated, passes freely 
through the hub of pinion D', and is pro 
vided with a longitudinal groove to receive a 
feather or spline formed in the bore of the 
hub, whereby the spindle has longitudinal 
movement in the hub, but is rotated by it. 
The lower cross-piece, ID, of the drill-frame 
is provided centrally with a vertical conical 
opening ol' socket, J. Within which is seated a 
long split sleeve, J', cone-shaped exteriorly, 
and threaded at its upper end to receive an 
adjusting-nut, j. This sleeve J' forms the 
lower bearing for the drill stock or spindle I, 
and may be adjusted vertically within its 
socket, J by means of the nuity to take ul) 

The drill or boring-tool is clamped by a suit 
able chuck to the lower end of the spindle in 
the usual manne'. 
The platform A is provided at one end with 

a stationary column, K, which carries a ver 
tically-lmovable table, said table being rigidly 
attached to a movable column, IX, which is 
provided with circumferential horizontal 
grooves k", and with these a pinion supportedl 
by outwardly-projecting lugs formed on the 
column & engages, by meals of which pin 
ion the table can be adjusted vertically and 
turned horizontally, as desired. The means 
for adjusting vertically and securing the same 
ill position are the same as that employed 
on the movable fable, which will be he'ein 
ifter described. 
L refers to a column, which can be moved 

horizontally upon the platform. A to and from 
the stationary column l8, the same being 
adapted to be clamped in position upon the 
platform when adjusted. This column L is 
provided with a slot, l, and with outwardly 
projecting ears l, which form bearings for a 
rectangular shaft, n. One end of this shaft 
is key-ended and provided with a suitable 
collar, and upon the rectangular portion be 
tween the ears l a pinion, , is placed. The 
opposite oute' end of the shaft supporting 
this pinion is screw-threaded and provideol 
With a nut. 
The stem or column which supports the 

table is provided with a series of horizontal 
flanges and recesses, with which the pinio 
i engages, and the upper portion of this 
column or shaft MI is slotted, as shown at O, 
and provided with a cut-away central portion, 
which provides side ears, O O, between which 
a depending lug, O', formed on the under side 
of the table lies. One of the outer ends of 
the bolt p, which passes through the ea's and 
lug O', is key-ended and provided with a col 
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lar, while the opposite end is screw-threaded 
and provided with a nut. 
The table R is provided with a right-angll 

lar portion, R', formed integral there with, 
and this table is provided with slots fol' at 
taching clamps for holding the Work in posi 
tion thereon. 
By the construction herein before described 

it will be observed that by loosening the nut 
on the pinion-carrying shaft or bolt in, ea's l' 
will spring apart, and then by using a wrench 
upon the key-ended portion of Said bolt o' 
shaft the pinion can be turned to raise the 
column or stock VI, and by again tightening 
the nut the column \, to which the table R. 
is attached, will be held against the Vertical 
movement, and by simply looselling the hilt 
on the shaft p, Figs. 5 and fi, the table call be 
adjusted to a desired angle. 

In practice there is considerable Wear upon 
the spindle I, which carries the drill, and to 
take up this wear and avoid lost motion the 
conical sleeve J' can be adjusted to take up 
said wear upon the lower bearing of the spin 
dile, and the wear on the head of the spindle 
is taken up by the fine screw-threads formed 
on the lower end, h', of the feed-screw; and 
it will be observed that the feed-screw is al 
ways held in contact with the upper end of 
the spindle, and by loosening four shall cap 
screws in cross-head II the feed-screw G can 
be screwed down to take up any Veltical Wear 
that may have occurred. 

3y supporting the spindle as herein shown 
the weight of the spindle and parts attached 
thereto will not come upon the drill, which 
permits the smallest class of drills to be em 
ployed without liability of the same being 
})'okell. 
Having thus described my invention, what 

I claim as new, and desire to secure by I?et 
tel's Patent, is 

1. In a radial drill, the combination of a 
table having circumferential grooved column 
or stock M, the upper end of which is bifur 
cated and provided with a clamping-bolt, 2), 
for securing the table of said column on stock, 
and a slotted support, L, for said column o' 
stock, carrying a shaft, In, with pinion in, and 
a mut on said shaft for jamming the Support 
upon the stock, substantially as shown, and 
for the purpose set, forth. 

2. In a drill, the combination of the drill 
frame D, constructed substantially as shown 
and provided with a movable guide, H, hav 
ing a central recess, within which the upper 
end of the spindle lies, and a screw-threaded 
recess, h, above the recess for the spindle, with 
which the lower end, k", of the feed-screw en 
gages, so as to bear upon the upper end of 
the spindle, substantially as shown, and for 
the purpose set forth. 

3. The combination, in a drill, of the drill 
frame provided with upper and lower bear 
ings for the spindle, the lower opening, J, of 
said drill-fraine being conical and provided 
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with a conical split sleeve, J', the upper por 
tion of which is screw-threaded, and a nut, i, 
for tightening and holding said sleeve in place, 
Substantially as shown, and for the purpose 
set forth. 

4. The combination, in a drill, of a drill 
stock constructed Substantially as shown and 
provided with guide-rods e e, the transverse 
bar made of two corresponding parts bolted 
together, So as to embrace said guide-arms 
and the upper portion of the spindle, and a 
feed-screw having the lower end provided with 
threads, which engage with the screw-threads 
in the arms H II, said threads being of differ 
ent pitch from the feed-threads, substantially 
as shown, and for the purpose set forth. 

5. The combination, in a drill, of a drill 
stock constructed substantially as shown and 
provided with laterally-projecting arms E 
and E", guide-rods e e, supported thereby, re 
movable cross-bar mounted on the guide-rods 
and carrying centrally the upper end of the 
spindle and lower end of the feed-screw, a 

lower bearing for the Spindle carrying a coni 
cal sleeve, through which the spindle passes, 
a driving-wheel, D, for rotating the spindle, 
and a shaft, G', carrying a pinion, g, which 
engages with a pinion, g1, for turning the feed 
screw, the parts being organized substantially 
as shown, and for the purpose set forth. 

6. The combination, in a drill, of a table 
support or column provided with circumfer 
ential grooves, a support for said column hav 
ing a vertical slot, adjacent to which are pro 
vided outwardly-projecting ears forming bear 
ings for a bolt or shaft, upon which is placed 
a pinion, which engages with a support, said 
shaft having a nut for champing the parts to 
gether, so as to be in frictional contact, sub 
stantially as and for the purpose set forth. 

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

JOHN J. BATMAN. 
Witnesses: 

P. A. MAHON, 
A. J. GUFFY. 
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