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To all whom it may concermn:

Be it known that I, ALBERT C. STEBBINS
a eltizen of the United States residing at Wor-
cester, in the county of Worcester and State
of Massachusetts, have invented certain new
and useful Tmprovements in Radial Drills, of
which the following 1is a specification, refer-
ence being had tothe accompan ying drawings,
in which— |

Figure 1 represents a front view of the slid-

Figs. 2 and 3 are sectional views of portions
of the ‘mechanism for imparting a vertical
feeding motion to the drill- spmdle Fig. 4 18
a sectional view of a part of the connecting
mechanism by which the feeding mechamsm
is connected with and actuated by the revolv-
ing drill-spindle. Iig. 51s a horizontal sec-
tional view of the sliding head. Fig. 6 isa
side view of a portion of the sliding head, the
upper part having been removed. Fig. 71s
a diagrammatic view illustrating the method

the ‘“back-gears.” Fig. 8 shows a sectional
view of the swiveled joint between the rack
and drill-spindle, taken vertically throug ﬂ'h the
center of the joint.

Similar letters refer to like parts in the d1f
ferent figures. |
My invention relates to that poxtwn of a
radial drill concerned in rotating the drill- |
spindle, in moving the sliding head along the
radial bar, and 1n 1mparb1ng a feeding motion
to the drill - spindle; “and 1t consmts in the
novel combination of the operating parts by

peculiar mechanism by which the slldmg head
is moved on the bar, and also by which the
feeding motion 1is gwen to the driil-spindle,
as hereinafter described, and set forth 1n the

clalms |
T have herein shown and described those

present invention, as the general construction
and operation of machines of this class will be
readily understood.

- Referring to the dra,wmgs A denotes a por-
i;lon of the radial bar, which is pivoted at one |

ley G*.

end to an upright stand, as is common in ma-
chines of this class.

Upon the bar A, and capable of sliding 1in
ways on sald bar, is a saddle, B, with a frame-
work, O, attached thereto and carrylng a re-
volving drill-spindle, D, and connected driv-
ing mechanism.
shaft, E, obliquely to the radial bar A, and
having on its outer end a hand-wheel], I, and

' at its inner end a spiral gear, | D whlch en-
- ing head carrying the revolving drill-spindle. |

cages the rack E? on the bar A, causing by its
rotatmn a sliding movement of the saddle B
along the bar A, zmd enabling the position of
the drill- qpmdle to be varied on the bar to suit
the work to be bored or drilled.

On thedrill-spindle D are placed the pinion
D', belt-pulley D? gear D? and within the sad-
dle and shown in Fig. 5 the worm D¢, which

engages a worm-gear, I, on the horizontal

shaft ¥'. The drill-spindle is rotated by a re-
volving driving-pulley, G, which is concen-

tric with the swinging mov ement of the radial
arm A, through a belt, G', passing around the
belt - pulley D on the drill - spindle D and
around the idle-pulley G* and tightening-pul-

The pulley D? and the pinion D', at-

tached thereto, run loosely on the drill-sl)in-
dle D, and are detachably connected to the
gear D’ which is attached to the drill-spin-
dle D.
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In the saddle B, I journal a 55
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The speed of the drill-spindle 18 reduced by

the back-gear arrangement, consisting of the
gears H H on a sleeve, %, held on a shaft, H’,
which is held in eccentmc bearings 1in the
frame-work of the machine, enablmﬂ* the gears
on the sleeve H? to be carried mto gear with
the pinion D’ and gear D’ when the pulley D?
is disconnected from the gear D’. The de-
tailed construction of the back-gear arrange-
ment is not shown, as it is 1n common use for
the purpose nmned upon a large Varlety of
machines.

The drill-spindle D is capable of a rotary
motion in its bearings, and also of a vertical
sliding motion, and to the upper end of the

| drill- spindle I attach by a swiveled joint the

rack I, having only a vertical sliding motlon
in Ways in the top of the frame C.
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The swiveled joint between the drill-spindle
and the rack is shown insection in Fig. 8§, and
1t consists of a shell, I, attached to the lower
end of the rack I, and inclosing a collar, 17
attached to the upper end of the drill-spindle
D, so as to maintain the axis of the drill-spin-
le coincident with the axis of therack. 1do
not, however, confine myself to any special
construction of the swiveled joint, as many
known forms of construction may be applied
for the puarpose.

Journaled in bearings in the f{rame-work is
an oblique shaft, J, having at its upper end a
spiral gear, J’, I'ig. 3, engaging the rack I,
and by its rotation causing a vertical motion
of the rack and attached drill-spindle. Sur-
rounding the shaft J and held in the lower
hearing, J° 1sa sleeve, J°, having an attached
worm-gear, JY, with its under side recessed to
form one half of afriction-cluteh. TFitting the
recessed wheel J'1sadisk, J°, forming the other
half of the. friction-cluteh and attached to a
sleeve, J° which has a spline-connection with
the shaft J, and has at its lower end a hand-
wheel, J°. Iixtending below the sleeve J° the
shaft J'is serew-threaded,and is provided with
2 nut, J°, by wiich the sleeve J* is carried up
and the disk J” made to cngage the recessed
wheel J*, and the shaft J thereby connected
with the worm gear - wheel J% whose rotary
motion 1s nnp..wtcd to the shaft J, giving &
downward feeding motion to the rack I and
connected drill-spindle, D. By disconnecting
the friction-clutch the shaft J is turned by the
hand-wheel J' and the drill-spindle given a
vertical motion in cither direction.

PPower 1s applied to the shaft J from the
drill-spindle by means of the worm D* and
connceting mechanism counsisting of a worm-
cear, If, on a horizontal shaft, I, having a
gear, I', and a pinion, I, adapted to engage,
respectively, the pinion I and the gear F° on
the horizontal shaft I by sliding the shaft T
Lo the right or left from the position shown
in Iig. 1, in which the gear I** and pinion I*
are represented as midway between and disen-
caged from both the gear I* and pinion | O

The shaft I is shown in Fig. 5 , and has a
spline-connection with the worm ﬂ*ear -wheel F.
A pin, @, held 1n the frame, is made to engage
one of the three grooves O b ) by means of the
spring ¢, and thereby hold the shaft F in either
of the three positions required to bring the
gear I or pinton I in engagement Wlth the
ccars on the shaft I, or to hold the shaft T
eutire]y disconnected with the shaft I*, as
shown 1n Figs. 1 and 5. It will thus be seen
that two dillerent speeds can be imparted to
the shaft I' from the shaft IV, or the shafts can
be disconnceted. Upon the opposite end of
theshaft F° I attachthe cone-gear I, cach step
of the gear engaging one of the gears K K' K&,
which run loosely on the shaft 1., each of which
is connected at will with the shaft I hy means
of a sliding spline, Ix%,operated by the knob K&,

ol
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relatively to that of the shaft F° as each of the
steps of the cone-gear F' is made to engage a
corresponding gearon theshaft .. To theshaft
L, I attach a worm, I/, IFigs. 1 and 2, which

- engages the worm- ﬂ"eftr J* on the Sleeve J°.

\Vh% I claim as my invention, and desire fo
sccure by Letters PPatent, is—

1. In aradial drill, the combination, with a
drill-spindle capable of a vertical sliding mo-
tion,of arack swiveled to said drill-spindle,so
asto allow the drill-spindle torotate, and a spi-

ral gear engaging sald rack and having con-

nected actuating mechanism for rota,tmg the
same, %ubsmutlally as described.

The combination, with the drill-spindle

D, of a rack, I, Spiral gearJ’, oblique shaft J,

and hand-wheel J', substantially as described.

2. Inaradial drill, the combination, with the
drill-spindle having a worm attached thereto,
of a rack connecled by a swiveled joint to said
drill-spindle, a spiral gear engaging said
rack and attached to a rotating shaft, a worm
gear-wheel on said rotating shaft, and mech-
anism, substantially as described, by which
sald rotating shaft 18 eonnected with and ro-
tated by the drill-spindle, as and for the pur-
pose set forth.

4. In a radial drill, the combination, with
a drill-spindle, of a rack conneccted by a
swiveled joint with the drill-spindle, a spiral
gear engaging sald rack, an oblique shaft
carrying said spiral gear, and a clutching de-
vice by which said oblique shaft is connected
with actuating mechanism, substantially as
described.

b. In a radial drill, the combination, with
a rotating drill-spindle having connected
mechanism for imparting a vertical feeding
motion, substantially as deseribed, of a2 worm
attached to said drill- -spindle, a worm - gear
engaged by and driven by said worm, a slid-
ing shaft capable of sliding throurrh said
worm-gear and having a 5p1inc-connecbi0n
therewith, and gears of varying size on said
sliding shalit, which arec made by the sliding
metlon of S’LId shaft to engage corlespondmg
gears connected with said feeding mechanism,
Whereby a varying speed is given the feedmg
mechanism, substantially as deseribed.

6. In a radial drill, the combination, with
the drill-spindle ]nvmg a rack comlected by
a swiveled joinb to said drill-spindle, and a
spiral gear cngaging sald rack, of mechanism
for actuating said spiral gear from the drill-
spindle, and consisting of worm D', worm-
gear If, shaft 1, shdmg in said worm-gear,
and carrying a gear, 1™, and pinion I, shaf
I, with pinion I‘*, gear I, and cone-gear I,
shaft I, with gears K K’ K2 and calldmg
spline I\, worm I?, worm-gear J*, having a
clutch-connection with the shaft J, and shaft J,
carrying the spiral gear J’, engaging the racl
conncceted with the drill- Spmdle, substantially
as described.

7. In a radial drill, the combination, with

The speed of the shaft L is ther eby changed | a rotating drill- spmdle, of a worm attached
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thereto, a worm gear driven by said worm, a |

shait extending through and capable of slid-
1ng 1n sald worm-gear, and a series of grooves
extending around said sliding shaft, a pin
entering one of said grooves, and a spring
whose tension is applied to hold said pin in
1ts groove, and gears on said sliding shaft,

adapted to engage corresponding gears con-

|

:

nected with-and actuating the feeding mech-
anism of the drill-spindle, substantially as 1o
described.

ALBERT C. STEBBINS.

Witnesses:
RUFUS B. FOWLER,
H. M. FOWLER.
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