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o all whom it may concern: -

Be 1t known that I, Jounx S. Barxes, 2
citizen of the United States, residing at

- Rockford, in the county of Winnebago and

State of Illinois, have invented certain new

and usetul Improvements in Drilling-Ma-

chines, of which the following is a specifica-

~ t1iom.

10
~ shaft and drill spindle.

The object of this invention is to form a
new feed connection between the driving

In the accompanying drawings, Figure 1

18 a side elevation of a drilling machine con-
- talning my improvements. Fig. 2 is a sec-

Lo

tion on dotted line ¢ ¢ Fig. 1. Fig. 8 is a
partial elevation and partial section. Fig.
4 1s an elevation of the worm-shaft, and a

- section through some of the immediate parts
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associated therewith. Tig. 5 is a detail view
of the connection between the sleeve of the

drill-spindle and the cross-shaft. Fig. 6 is
a vertical cross-section through the roller 41,

the lever 89 and the bearing 29. Fig. 7 is a
detail view, showing how the lever 21 ig
tripped by the finger 27.

The drilling machine in the main is of an

“0ld construction to which the improvements

have been applied. .
The frame 1 supports the main driving-
shaft 2 which is rotated by a belt connection

with the cone-pulley 8. A bevel-pinion 4 is
fixedly connected to this driving-shaft. A -
sleeve 5§ for the drill-spindle 6 is supported
provided with a-

by the main frame and is
toothed-rack 7. A bevel-gear 8 hasa splined

connection with the drill-spindle which also
~meshes with the bevel-pinion 4. A cross-
shaft 9 is supported by the main-frame, and

to which is fixedly connected a spur-pinion
10 which meshes with the toothed-rack 7.
By rotating this cross-shaft, the sleeve 5,

- and drill-spindle 6 connected thereto is

45
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raised or lowered which will raise or lower

the drill carried by the spindle. .

A bracket is secured to the frame by the
bolts 11, and comprises the vertically ar-
ranged tubular sleeve 12, and the hori-
zontally extending portion 13, the free end
of which has a circular recess 14. A shaft
15 1s supported in this tubular sleeve 12 in a

manner to rotate therein. The upper end of

this shaft has a gear connection with the
driving-shaft 2 in any suitable manner, and

I have not deemed it necessary to illustrate
any particular gearing. To the lower end

' of this shaft 15 is fixedly connected a bevel-

gear 16. This shaft and bevel-gear 16 are

adapted to be rotated by the gear connection

with the driving-shaft, and said shaft and

gear are mounted to be moved vertically. to

occupy are operative or an in-operative posi-

tion.  The main-frame surrounding the

cross-shaft is formed with a
tion 17, Ifig. 8. _

From the tubular sleeve 12 depends an
arm 18, and to the lower end of this arm

cut-away por-

1s pivoted a bar 19. A lever 20 has a fixed
connection with the bar and moves therewith.
"The lower rounded end of the shaft 15 rests
on the cup-bearing 20* carried by the free end

of the lever 20. To the free end of the bar
19 1s pivoted a lever 21 supporting a handle

22 at one end, and the other end 23 extends
some distance beyond the pivot point of the

-

bar 19. When the bar is raised by means of

the handle, the end 28 of the lever 21 will
rest on the bottom of the cut-away portion

17 which will hold the shaft 15 and beveled-
gear 16 1n the position shown at Fig. 1.

Irom the upper portion of the lever 21 ex-

‘tends an inclined projection 24. The lever
21 1s curved so that it will rest on the main-

frame 1 surrounding the cross-shaft as shown

To the toothed rack 7 of the drill-spindle

1s adjustably connected a bracket 25 by the :

clamping screw 26. To the free end of the
bracket 25 1s pivoted a finger 27 adapted to

swing in a horizontal plane, and it may be

swung over and above the inclined projec-
tion 24. As the sleeve 5 carrying the

toothed-rack 7 is moved downward during

the drilling process, and after it has de-
scended the proper distance, the finger 27
will contact with the inclined projection 24

of the lever 21 thereby rocking it on its
| pivotal connection with the bar 19, and move

the end 23 free of the cut-away portion 17
and allow the.lever 21 to drop, and the bar

‘19-and arm 20 to swing downwardly on their
pivotal support, which will allow the shaft
15 and bevel-gear 16 to descend from the po-

sition. shown at Iig. 1, into the position
shown at Fig. 8. The reason for dropping
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at Fig. 3, thereby limiting the downward
-movement of the shaft 15 and bevel-gear 16
connected thereto. -
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the shaft 15 and bevel-gear 16 will presently

be explained. o e
1o the cross-shaft 9 is fixedly connected a
worm wheel 28. A bearing 29 has a pivotal
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connection at the point 30 with the tubular | ward movement of the handle 39. In drill-

sleeve 12. A shaft 31 Fig. 4, is supported
in this bearing, and to one end thereof 1s
fixedly connected a bevel-gear 32 which 18
adapted to mesh with the bevel-gear 10. To
the other end of this shaft 31 1s fixedly con-
nected a hand wheel 33, and intermediate
the ends of this shaft is fixedly connected a
worm 34 which overlies the worm-wheel 23,
and is adapted to mesh therewith. To the
part 86 of the bearing 29 that 1s cdisposed
over the worm 34, is pivoted a screw-thread-
ed rod 37 which passes through a coiled
spring 88 in the circular recess 14, and a
washer and nut serve to support the bolt n
connection with the spring. The action of
this spring 38 is to hold the worm 34 ele-
vated free of the worm-wheel 23.

To the horizontally extending portion 35
is pivoted a lever 39 provided with a han-
dle 40. A roller 41 is supported by the lever
39 and is adapted to move against the n-

clined face 42 of the bearing 29, and to be
ceated in the recess 43 formed in said face.

This roller 41 has an enlarged head 413
against which the side of the inclined face
49 vests. From the lever 39 depends a pro-
jection 44 having a laterally extending 1n-
clined lower end 45.
in the position shown in the drawings, the
roller 41 is in the recess 43 which will hold
the worm in mesh with the worm-wheel 28
against the action of the spiral spring 38.
The finger 27 of the bracket 25 may be
moved over the inclined end 45 of the lever
39, and when this finger contacts with this
inclined end 45, the lever 39 will be rocked,
thereby moving the roller 41 out of the re-
cess 43, and permitting the spring 38 to
raise the worm 34 out of mesh with the
worni-wheel 26.

When the drill is in operation, the worm
will be in mesh with the worm-wheel, and
the bevel-gears 16 and 32 will be in mesh.
The drill spindle is rotated by 1its gear con-
nection with the driving-shaft 2 and the
shaft 15 is also rotated through 1ts connec-
tion with the driving-shaft. The sleeve of
the drill-spindle will be lowered during the
drilling process through the gears 16 and
39. shaft 31, worm 34, worm-wheel 28, cross-
shaft 9, spur-pinion 10 and toothed-rack 7.

As the bracket 25 1s connected to the toothed-

rack 7, it will also descend during the drill-
ing process. In ordinary drilling where the
hole goes through the material, the finger 27
is moved over the inclined projection 45 of
the lever 39, and when it contacts therewith,
the worm 34 will, through the action of the
spring be disengaged from the worm-wheel,
thereby stopping the downward teed move-
ment of the drill-spindle. The drill 1s then
raised clear of the work, new work placed
in position and the worm 34 forced into
mesh with the worm-wheel 28 by a down-

When the lever 39 is

ing to a given depth, or in facing, the finger

97 is moved over the inclined projection 24,

and when the finger contacts with this pro-
jection, the lever 21 will be disengaged from
the recess 17 which will allow the bevel-gear
16 to drop and break connection with the
bevel-gear 82, which will stop the downward
feeding movement of the drill-spindle. As
the worm 24 remains in mesh with the
worm-wheel 28, the cross-shaft 9 will be
held against rotation which will hold the
drill or facing tool from further downward
movement, and as the drill or facing tool

continues to rotate, a smooth bottom or Tace

will be given the material operated upon.
As the tendency of the worm 34, when 1n en-
oagement with the worm-wheel 28 1s to move
[aterally, and as the bearing 29 is supported
at one end only, the enlarged head 413 of
the wheel 41 will receive the side thrust of

| the side of the inclined face 42, thereby

holding the worm in proper mesh with the
worm-wheel.

I claim as my invention.

1. In a machine of the character set forth,
the combination with a supporting frame, of
a longitudinally movable tool spindle there-
in, means for moving said tool spindle, in-
cluding a shaft geared thereto and having a
worm wheel, a worm movable into and out
of mesh with the worm wheel, a swinging
support for the worm, a bracket carried by
the supporting frame and located over the
worm, a spring mounted on the bracket,
means connected to the support for the worm
and engaging the spring for normally hold-
ing said worm out of mesh with the worm
wheel, and a lever fulcrumed on the bracket
and having a movable bearing on the worm
support for holding the worm in mesh with
the worm wheel against the action of the
Spring.

9. In a machine of the character set forth,
the combination with a supporting frame,
of a longitudinally movable tool spimndle
therein, means for moving said tool spindle,
including a shaft geared thereto and having
a worm wheel, a worm movable into and
out of mesh with the worm wheel, a swing-
ing support for the worm, a bracket carried
by the supporting frame and located over
the worm, a spring mounted on the. bracket,
means connected to the support for the worm,
and engaging the spring for normally hold-
ing said worm out of mesh with the worm
wheel, a lever fulcrumed on the bracket and
having a movable bearing on the worm sup-
port for holding the worm in mesh with the
worm wheel against the action of the spring,
and a device movable with the spindle and
adapted to operate on the lever to move
the same to a position to permit the spring
to act and disengage the worm from the
worm wheel.
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3. In a machine cf the character set forth,
the combination with a longitudinally mov-
able spindle, of means for operating the

same, including intermeshing gear elements

that constitute a lock for holding the spin-
dle against longitudinal momment when at

standstlll and other coacting driving and
drlven toothed gears cennectud to the worm
gearing, one oi “the latter gear elements be-

ing movable into and out of mesh with the

coa,ctmo element, a support for holding the
latter gear in mesh with the coacting gear,
and automatic mechanism controlled by the

spindle for effecting the movement of the

support and causing the gear to move out
of mesh without effecting the relation of
the locking gears.

4. Tn a machine of the chamcter set forth,
the combination with a longitudinally mov-
able tool spindle, of moving mechanism
therefor, including a set of coacting gear
elements relatwely movable into and out of
mesh and constituting holding means for the
tool spindle when in mesh and at a stand-
still and another set of coacting gear ele-
ments that are also movable into and out of
mesh, and mechanism automatically oper-
atmo with the spindle to effect the relative
movement of elthel set, of gear elements 1n-
dependently of the other Set to cause the
same to move out of mesh and thereby stop
the longitudinal movement of the tool
spindle. _

. In a machine of the character set forth,

-the combumtmn with a frame, of a longitu-
dinally movable tool spindle mounted there-

on, means for moving the spindle, including
coactmg oears, one of which is movable into
and out of mesh with the other, a movable
arm for supporting the gear in mesh and a
holding device for the arm movably mounted
thereon and detachably engaging the frame.

6. In a machine of the character set forth,
the combination with a supporting frame, of
a longitudinally movable tool Spmdle means
for nmving the same, including coacting
ogears, one of which 1s movable into and out
of mesh with the other, an arm pivoted to
the frame and having a portion for sup-
porting the gear in mesh, and a holding de-

vice Tor the arm pivoted thereto and having

a detachable engagement with the frame for
supporting the gear m mesh.

7. In a machine of the character set forth,
the combination with a supporting frame, of

a longitudinally movable tool spindle there-
in, means for moving the tool spindle, in-
Chldlnﬂ angularly - chsposed shafts, and co-
oper .-1t1no oears carried thereby, one of said
shafts belno longitudinally mov‘lble to carry
1its gear 111t0 and out of mesh with the gear
of the other shaft, a swinging %upportmo*

arm pivoted on the frame and engaging the.

shaft for holding 1t against lonﬂlttldlnal
movement with the oears 1n mesh and a

S

lever pivoted to the arm and engaging a por-

tion of the frame for pr eventmo* the SWINg-
ing movement of the arm.

8. Tn a machine of the character set forth
the combination with a longitudinally mov-
able tool spindle, of moving mechanism
therefor including a set of cmctmo oear ele-
ments relatively “movable into and out of
mesh and constituting holding means for

the tool spindle, when in mesh and at a

standstill, and another set of coacting gear
elements that are also movable into and out
of mesh, separate means for respectively
effecting ‘the relative movements of the ele-
ments of the d:
of mesh,

and a device movable with the

spindle and acljustable to positions to effect

the operation of either of Sald movement-
effecting means. -
9. In a drilling machine, the combination
of a drill spindle, a cross shaft, a connection
between the spindle and cross shaft, a worm
wheel fixedly connected with the cross shaft,
a vertically arranged feed shaft capable of
a lengthwise movement a 1101’*1z011ta11 ar-
1“anﬂed shaft, a gear connection between the
vertical and horizontal shafts, a worm con-
nected to the horizontal shaft and adapted
to mesh with the worm wheel, a spring tend-
ing to hold the worm out of ‘mesh with the
worm wheel, independent levers for holding

the worm in mesh with"the worm wheel and

the gear on the vertical shaft in mesh with
the gear on the horizontal shaft, and a
finger connected with the drill spmdle and
ad] fustable to trip the levers independently.

10 In a drilling machine, the combination
of a drill Spmdle, A Cross Shaft a connection
between the spindle and cross shaft 2 WOrm
wheel fixedly connected with the cross-
shaft, a vertically arranged feed shaft ca-
pable of a lengthwise movement a horizon-
tally armnoed shaft, a gear connectlon be-
tween the vertical and horizontal shafts, a
worm connected to the horizontal shaft and

adapted to mesh with the worm wheel, a
spring tending to hold the worm out of

mesh with the worm wheel, 1ndependent

levers for holding the worm in mesh with

the worm wheel and the gear on the vertical
shatt 1 mesh with the gear on the horizontal
shaft, and a finger swingingly connected

‘with the drill spmd]e and %d]llstable to trip

the levers imndependently.

11. In a drilhing machine, the combmatlon
of a drill spindle, a cross shaft} a connection
between the spindle and cross shaft, a worm
wheel fixedly connected with the crossshaft, a
vertically arranged feed shaft, a horizontally
arranged shaft located over the worm wheel,
a. driving connection between the vertical
and horizontal shafts, a worm connected to

1ferent sets to positions out

30

89

90

95

100

105

110

115

120

125

the horizontal shait, and adapted to move in

and out of mesh with the worm wheel, a
spring tending to hold the worm out of
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mesh with the worm wheel, a lever, and a | my hand in presence of two subscribing wit-
roller supported by the lever and having an | nesses.

enlarged head, the roller contacting waith the
face of the bearing supporting the worm,
and the enlarged head receiving the side Witnesses:
pressure of said bearing. A. J. Barxes,

T testimony whereof I have hereunto set A. O. Brurr.

JOHN S. BARNES.
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