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To all whom it may concern:

Be 1t known that we, ALBERT P’. SIBLEY
and GEORGE O. W ARE, citizens of the United
States, residing at South Bend. in the county
of St. Joseph and State of Indiana, have in-
vented certain new and useful Improvements
in Drilling-Machines, of which the following
1s a specification, reference being had therein
to the accompanying drawings, in which—

IFigure 1 represents a side elevation of our
improved drilling-machine complete; Kig. 2,
a plan view of the driving and back gear de-
vices; Flig. 3, a detall vertical sectional view
of a portion of the feeding mechanism; and
I'ig. 4,a horizontal sectional view of the worm,
showing clearly the friction device.

This invention has relation to that class of
vertical drilling-machines wherein the tool
may be auntomatically and forcibly fed to an
adjustable horizontal table and quickly re-
turned theretfrom, the vertical spindle carry-
ing the tool being journaled in an upper sta-
tmnary head fmd a lower movable head, the
latter head sliding on ways on the post and
having its vertical movements imparted to it

by suitable mechanism; and the invention

consists in certaln novel features of construc-
tion and combinations of parts that will fully
hereinafterappear,and be particularly point-
ed out in the claimns.

Referring to the drawings by letters, a des-
ignates the vertical post of the mctchme which
is mounted upon asuitable base and supports
upon its lower eylindrical portion a table 0,
having the usual adjustments.
cone-pulleys ¢ ¢’ are secured, as usual, upon
horizontal shafts journaled in bearings upon
the main frame, the pulley ¢’ being located
near the base of the machine and the other
one being mounted on a shaft ¢/, journaled
in bearm s ¢ ¢® at the upper end of the ma-
chine. The shaft ¢’/ of the upper eone has
secured on its extreme inner end (which only
projectsa shortdistance beyond itsinner bear-
ing ¢?) one section of a clutch ¢/, and on the
shaft between the clutch and said bearing
is secured a pinion c. On ‘[he frame in axial
alienment with the shaft ¢’ is another shaft
d, which is journaled in bearings o® d° and
ha,s its innerend terminating near to thei 1111191*
end of said shaft ¢’/, this inner end of shaft

The driving |
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oroove the other section of cluteh ¢’’/, this lat-
ter section being adapted to rotate with the
shaft, but having a sliding motfion thereon,

so that it may be readily engaged with or dis-

engaged from its adjacent rigid section. This
shaft d has secured to it about midway its
length, between its Dbearings, a large gear-
wheel d*, and at its outer end it is provided
with the usual bevel-pinion d’, meshing with
the usual spindle-driving bevel-gear /. A
supplemental rod or shaft ¢’ is secured in
arms on the main frame parallel with the
shaft «, and mounted on this rod is a sleeve

¢, having a limited movement thereon be-

tween the supporting-arms. On one end of
the sleeve ¢’ is secured a large spur-wheel
adapted to mesh with the pinion ¢* and on its
other end is secured a pinion ¢*, adapted, when
properly adjusted, to mesh with the spur-
wheel d*. A lever ¢ is pwoted on the frame
between these shafts d and ¢’’, oneof its ends
being connected to the slidiug section of the
cluteh and its otherend tothe sliding sleevee
whereby a lateral movement of the said lever
will cause the sliding cluteh-section and the
sleeve to simultaneously move in OppOSite di-
rections. -

When speed 1s required and it is desired
to drive the shaft  directly from the cone-
pulley shaft ¢’/, the forward end of the lever
18 adjusted to the left, whereupon the back
gears c° ¢’ will be thrown out of gear with the
aears ? and ¢4, and the cluteh-section on the
shaft d will be thrown into positive engage-
ment with the rigid section on the ad;]acent
cend of the cone-pulley shaft, as shown in Fig.
2. In this way the spindle may be driven di-
rectly from the cone-shaft. When it is de-
sired to drive the shaft d through the me-
(ium of the back gears, the lever isthrownin
the opposite direction, whereupon the clutches
are disengaged and the back gears arethrown
into engagement with their respective gears
on the shafts ¢ ¢’’, as shown in Fig. 1. In
this way a very slow motion of the tool, but
agreat power, 1s obtained.

The advantawes of mounting the driving-
cone rigidly on a separate shaft and ar rang-
ing the back gears as described are impor-
tant. Where the gears or cones are loose on
the shafts,they not only require constant oil-

d having mounted 011 it with a spline and | ing, but they invariably work loose, and also
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cut their shafts; but our arrangement obvi- | quire,

ates these difficulties and pmvldee mechan-

~ism that is very positive and powerful in op-

10

eration, that may be readily adjusted with-

out loss of time, and which will not require

lubrication and wﬂl not work leose and cut
the shafts. =

- The spindle 1 paeses loosely down through

L 'the gear f’ mounted on the stationary head
a’, end is secured thereto by a spline and

oove, the lower end of the spindle pessine

' through and journaled in the sliding head a’’

20

and weight f*
naled in bearings ¢’ ¢’/, the former of which-

in the usual maaner.
vided with a cone-pulley f’/, which commu-

nicates motion through the medium of a belt |
to a similar eone‘-_pul-ley 3, secured on a shaft |
g, parallel with the spindle.
slides on suitable ways a®.on the post, and 18

The head a’’

counterbalanced by means of the usual chain
. - 'T'he vertical shaft g is jour- |

is on the main frame and the latteriscarried

by the sliding head in the usual manner, so |

- that this shaft may move vertically in uni-

shaft of the worm /, said worm-shaft being
journaled in bearings formed on an arm 73,
- projecting from one side of the head, the
worm itself being-almost entirely inclosed by |
- a tubular casing 7/, formed on the arm 7°. A
o 'depresfsionfer pocket 7°is formed in the tubu-
lar casing 7’ for the reception of the lubri-

son with thie ‘head and spindle.
bevel-pinion ¢%is secured on the lowerend of-

A small

shaft ¢ and meshes with a bevel-gear 7, jour-
naled loosely on the end of the horizontal

cant for the worm and its bearings. The

- worin-shaft has secured to its forward end a

40

hand-wheel %, by which it may be rotated
when desired. A rod or bolt &’ passes longi-
tudinally through the worm-shaft, andis pro-
vided at its forward end with-a turning but-
ton k% and at its rear end with the usual bev-

“eled friction-disk %’’’, adapted to frictionally
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engage the gear 7 and cause it to rotate with .

the wor m—shaft the friction device ‘being con-

trolled, as U%al by the button % in fronf

A horizontal shaft } is journaled in bear-

ings.in the sliding head and has formed in- |

tegrally ‘with 1its inner end a pinion A’, con-
stantly engaging the rack a*on the post. 'This
shaft is arran D'ed above and at right angles
to the screw 71,, and has mounted on its pro-
jeeting portion a worm-gear 1.”/, which is se-
cured -on the shait by a spline end 2roove, 8o
as-to rotate with it, but have a limited end-
wise movement 1ndependently of it. This
worm-gear ‘has formed integrally with its
outer face a tubular hub s, whleh projects
out beyond the end of the shaft i and basits
end closed by a cap /°. A radial lever 7 is
pivoted in & slot in one side of the chambered

hub and hasitsinner end terminating therein

and pivotally secured between ears 7"/, rig-
idly secured-on end of the shaft/i. This le-
ver is employed to slide the worm-gear on

its shaft and engage it with or disengage it
from the worm, as the exigencies may re- |
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disengagement from the worm, the inner ends
of the teeth on the periphery of the worm-
gear are formed straight, as at A% instead of

To facilitate its engagement with and

70

em*w,d a8 m the ueudl worm and gear de- -

vices. |
Tn operation motion is imparted to the shaft

g from the spindle, and from thence it is im-
| parted to the screw through the medium of

‘the gears ¢® 3, from whence it is communi-

cated to the worm-gear and its shaft and pin-

[ 1ion. In this manner the head is slowly and
The Spmdle is pro-

foreibly fed toward the table, the degree of

‘motion -and power being reﬂ‘ulated by the

several cone-pulleys and back gears. DBy

turning the button k* and disengaging the
fllCtIOIl device the ‘automatic feed Wlll be

e

stopped and the sliding head may be readily

adjusted vertically by means of the hand-

wheel 2/ on the worm-shaft,as is evident,and

by disengaging the worm-gear from the worm

the shaft h may be rea,dlly rotated by using -

the lever ¢ in the manner of a crank, th_ereby
“enabling the head to be rapidly adj] usted tO-

Qo

| ward and from the work without loosening

the friction devices. Theadvantage of these
feeding .devices  i1s obvious. In using the
self-feed—that is, in releasing the head from
the feeding devices and allowing 1t to feed
1tself by gravity-—the operator does:not have

to loosen the friction-devices, but simply has '

95

to disengage the worm-gear by :a slight end-

wise movementthereof. Thisisalso sowhen

| the operator desires to rapidly raise or lower .
{ the head, the lever serving asa convenient —

crank for rotating the shaft.h.

The oil-cup or poeket i serves to lubricate
the parts where the most friction occurs, and
the cap on the end of the hollow tube serves
to keep-outdust and dirt. The pinion 7 be-
ing formed integral with its shaft and the
worm-gear bemﬂ' firmly fitted on the shaft
and the shafts themselves being journaled in
solid stationary bearings make these parts
very strong and durable ‘where the most

l

aear from the worm by an endwise move-
ment of the former is advantageous over the
‘usual way of disengaging them in that the

centers of lhe Sh&fts are net ehanﬂ'ed in the

least.

It is evident that our feeding mechanism
may be asreadilyused onthosedrillswherethe
lower head 1s stationary and the spindle is se-
cured In a vertically-adjustable “quill ” slid-
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strength is rﬂqulled Disengaging theworm- -

17§
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ing in the head and provided with a rack—

._sueh for instance, as shown in the patent of
A.P.Sibley, No. 412,677, dated October §,1889,
the pinion i"in this case meshing with the rack

on the quill, instead of a raek on the post, as
shown.

Having thus fully der*erlbed our invention, -

what we elalm as new, and desire to secure
by Letters Patent, is—

1. In a drilling-machine, the .combination
of a frame, a drill-spindle, two independent

shafts journaled on the frame and having
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their inner ends in close proximity to each

X0
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other, the inner end of one shaft being pro-

vided with a sliding cluteh-section and the |

adjacent end of the other shaft with a sta-
tionary section, a pinion and driving-pulley
on one of the shafts and a spur-wheel on the
other, a supplemental shaft parallel with the
other shafts, endwise-movable gears on this
shatt adapted to engage with the aforesaid
gears, and means for adjusting the sliding

-Gluteh section and movable gears, qubsmn-

tuﬂly as described.
. 'T'he combination, in a dmllmﬂ‘-mddnne.

of a frame and spmdle two mdependent hori-
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zontal shafts journaled on the frame, means
for locking the shafts together, a spur-wheel
secured rigidly on one of the shafts, a pinion

~and a pulley secured rigidly on the other, and

movable back gears adapted to be engaged

and disengaged with the gears on the said

shafts, substantially as described.

5. In a drilling-machine, the combination
of a frame, a post carrying a rack, a sliding
head on the post carrying a drill spindle, a
shaft /i, journaled in the head and having
formed integral with it a pinion meshing with
the rack on the post, a movable worm-gear on
the said shaft 5, a worm meshing with the

worm-gear and journaled on the sliding head, |

and means for driving the worm, substan-
tially as described.

4. In a drilling-machine, the combination
of a frame, a head supported on the frame, a

drill-spindle supported by the head, a hori-

zontal shaftt journaled in the head and pro-
vided with pinion on its inner end, an end-
wise-adjustable worm-gear on the 0[11361" end
of thisshaft,and a screw journaled on the head
and meshing with the worm-gear, substan-
tially as desecribed.

-

5. In a drilling-machine, the combination
of a drill-spindle and means for feeding it,
consisting of a rack, a shait and pinion en-
gaging sald rack, an endwise-sliding worm-

ARy

gear on this shaft and adapted to rotate there-

with, a lever for adjusting and rotating this
worm-gear, a worm engaging said worm-gear,
and means for driving the worm, substan-
tially as desecribed. ~

6. The combination of a stationary worm
an endwise-movable worm-gear adapted to be

45

y HC

engaged with said worm, the inner ends of .

the teeth of said worm being formed straight,
as at i*, substantially as described.

7. In a drilling-machine, the combination
of a frame, a sliding head carrying a spindle,
a horizontal shaft for feeding said spindle and
head, said shaft having keyed on its project-
ing end a sliding worm-gear, this worm-gear
being provided with a chambered hub, a eap
secured over the end of this chambered hub,
thereby inclosing the end of the shaft, a lever
pivoted in a slot in the chambered hub and
engaging theinclosed end of the shaft, a screw,
and means for driving the screw, substan-
tially as described.

8. The combination of a worm-gear and
screw and means for driving said serew, a
casing partially inclosing the screw, saild cas-
ing having an oil pocket or depressmn formed
in it under the screw, substantiaily as de-
scribed. |

Intestimony whereof we affixours 1ﬂlla,tm es
in presence of two witnesses.

ALBERT P. SIBLEY.
GEORGE O. WARE.

Withesses:
H. A. ROLLINS,
M. B. HICcKoOX.
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