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My invention relates to feeding means in-
cluding power means and manual means for
feeding the drill-spindle axially. '

In mechanism of this character as hereto-

5 fore usually employed it has been the prac-

tice to leave the manually operated hand- .

wheel for manually feeding the drill-spindle
in operative relation when feeding the drill-
_spindle by power, with the result that when

10 the drill-spindle was being fed by power the

hand-wheel was also rotating. This has been

found to be an objectionable feature in mech-
anism of this character.

Tt is the object of my invention to provide

156 novel means for automatically disconnecting

the manual operating part for manual feed of

the drill-spindle when the power train of

gearing for feeding the drill:spindle by
. power is in operative relation; further, to
20 provide novel means whereby to connect
the ‘manually operated part for effecting
axial feeding of the drill-spindle when dis-
connecting the power feed; further, to pro-
vide a rotatable part for effecting axial feed

for a power train of gearing and a manua
operating part, and a single manual operat-
ing element whereby to place said clutches in
opposite relations for automatically connect-
30 ing the power clutch and disconnecting the
manual clutch, and vice versa; further, to
provide novel means for automatically con-
trolling opposite relations in clutches in
mechanism of the character mentioned; and,
5 further, to provide novel means for main-
taining the manual operative part in non-

rotative relation. ,

The invention will be further readily un-

derstood from the following description and

40 claims, and from the drawings, in which
latter: S

Fig. 1 is a front elevation of so much of a
drilling machine as is necessary to illustrate
my invention, the drill-head being shown in
vertical section in the plane of the line 1—1
of Fig. 2. '

Fig. 2 is a horizontal section of the drill-
head, taken in the plane of the line 2—2 of
Fig. 1.

Tig. 8 is a vertical section of my improved
%qvige, taken in the plane of the line 3—3 of
Fig 1.,

Fig. 4 is a horizontal section of the same,
taken on the line 4—4 of Fig. 3. '

Fig. 5 is a vertical section of a detail of the
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of the drill-spindle and clutches respectively- : )
I the drill-spindle, for rotating the latter, the

-sirable types for imparting various speeds to

-about the hub of the face-plate.

same, taken in the plane of the line 5—5 of
Fig. 4. .

Fig. 6 is a vertical axial section of my im-
proved device, taken in the plane of the line
6—6 of Fig. 3. :

Fig. 7 is a plan view of the same, partly
broken away, and,

Fig. 8 is a vertical section of a detail of
the same, taken on the line 8—8 of Fig. 7.

The exemplification of drilling machine
which I have preferred to show includes an
ordinary drill-arm 11, having horizontal
guideways 12 and 13, along which a drill-
head 14 is arranged to be laterally adjusted
by any ordinary and suitable means, for ad-
justing - the distance relation between the.
drill-head and the column 15 of the drilling
machine, about the vertical axis of which col-
umn the drill-arm is usually adjusted for
radially positioning of the drill-arm.

The drill-head carries a usual drill-spindle
16, which is rotated by suitable mechanism,.
exemplified as including a gear 17, which is
suitably mounted in the drill-head, and has
usual spline groove and key connection with
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gear 17 being rotated by a suitable train of
gearing, which may include reversing mech-
anism and speed changing mechanism of de-

the drill-spindle and for rotating the drill-
spindle in reverse directions, not shown be-
cause well known. A sleeve 21 is received
about the drill-spindle, this sleeve being
usually non-rotative-and having axial feed-
ing movements imparted thereto. It is
shown slidable in a bearing 22 in the drill-
head, with which it has spline groove and key
connection 23." The sleeve is provided with
a rack 24, with which a pinion 25 meshes, the
pinion being fixed to a suitable- feed-shaft 26,
rotatable in a bearing 27 in the drill-head,
and further located in a hub 28 of a usual

%0
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" rotatable face-plate 29, being fixed to rotate

with said hub by a key 80. A worm-wheel 100
31 has a hub 32 rotatable in a bearing 33 in
the drill-head, and received bearingwise
A usual
clamp 34 is arranged to connect the worm-
wheel with the face-plate, whereby the worm- 108

“wheel is operatively connected with the pin-

ion 25, for the drill-spindle, for feeding the
drill-spindle axially by rotation of the worm-
wheel. A worm 41 meshes with the worm-_

wheel. 110
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These parts are of usual or ordinary con-
struction, and are illustrated as an exempli-
fication for imparting axial feed to the drill-
spindle by means of a rotatable element,
which latter may be exemplified as the worm
41. It is to be understood, however, that my
invention is not limited to the mechanisms
thus exemplified, but other mechanisms may
be employed for effecting axial feed of the
drill-spindle within the spirit of my inven-
tion and the scope of the appended claims.

The power drive provided for the rotatable
element is exemplified as including a power
shaft 42, to which rotations are imparted at
various speeds, as by means of a pair of nests
of gears 43, 44, one of said nests of gears being

. fixed to a shaft 45 journaled in bearings 46, 47,
- of the drill-head, and the other of said nests

20‘.
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of gears rotating loosely about a shaft 48

-journaled in bearings 49, 50, of the drill-head,

and arranged to be selectively operatively
connected with said shaft by suitable spline
groove and key connection, the key of which
Is a jump-key shifted by a rack 51, with
which a pinion 52 meshes, the latter being on
a hand controlled shaft 53. These parts may
be of usual and ordinary construction. -

The shaft 48 has a gear 55 fixed thereto, -

‘which meshes with a gear 56 rotatively fixed
to the gear 17. A gear 57 is fixed to the shaft
45, and meshes with a gear 58 fixed to the
shaft 42, This train of gearing imparts ro-
tations to the power shaft 42 at various
speeds, dependent on the adjusted connection
in the nests of gears, and selectively in re-
verse directions. It is obvious of course that
other speed changing means may be employed
within' the spirit of my. invention and the
scope of the appended claims. .

. There is a clutch 61 between the power
shaft 42 and the rotative member 41. - This
clutch is shown as a tooth-clutch, and com-

prises a movable member 62, shown as a col-

lar, having spline groove and key connection

.63 with the power shaft. The teeth of the

clutch are respectively on this collar and on
the worm 41. o

- A rockable member 65, which includes a
fork 66, is fixed to a rock-shaft 67, journaled

in a bearing 68 in the drill-heéad, and having

a manual operating part, shown as a handle

69, fixed thereto. This fork is provided with

55

shoes 70, received in an annular groove 71 in
the clutch-collar 62, for moving the clutch
61 into or out of engagement, for connecting
the power drive for axial feeding movements

- of the drill-spindle, or disconnecting said

60

- fied as a hand-wheel 79, is at the lower end of-

power drive. : :

A shaft 75 is journaled in bearings 76, 77,
in the drill-head, and is shown rigid with the
worm 41, and is supported axially by a bear-
ing 78, A manual operating part, exempli-

this last-named shaft. The hand-wheel is
fixed to a collar 80, as by a key 81, the collar

1,690,408

being journaled on a bushing 82 on a reduced
lower end 83 of the shaft 75, the bushing be-
ing held between a shoulder 84 on said shaft
and a washer 85. The washer is held in place
by a nut 86 threaded to the threaded end 87 of
said shaft. The nut clamps the washer
against a shoulder 88 on said shaft. The col-
lar 80 has slight axial movement on the bush-
ing 82. ' :

A second collar 91 has spline groove and
key connection 92 with a bushing 93, fixed to
the shaft 75 by a pin 94. A clutch 95 is be-
tween the collars 80 and 91, this clutch being
shown as-a tooth-clutch, the teeth thereof be-
ing on said respective collars.

A shiftable block 97 is received about the
clutch gnd has operative connection with the
movable member of said clutch, for shifting
the same, as by providing the block with
threaded pins 98, about the inner ends of

“which shoes 99 are received, these shoes being

located in an annular groove 100 in the
clutch-collar 91. Jam nuts 101 secure the
shifting pins in place. :
Connecting means are provided between
the elutches 61, 95.. The connecting means
are manually operated, and may be provided
with automatically operating means, so that
when one of the clutches is in engagement the
other is in release relation, and vice versa.
In the present exemplification the rockable

70
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member 65 is provided with a shelf 105. This -

shelf has a supporting face 106, a supporting
face 107, and a cam-face 108 between said sup-
porting faces. A roller 109 is on a stub 110
of a slide 111. 'The slide comprises a fork 112
which has slide connection with slide faces
113 on a bushing 114, which forms part of the
bearing for the rock-shaft 67. The fork is
also guided between end faces 115 of said
bushing and the end of the rockable member
65. The fork 112 is thus maintained in non-
rotative relation, A stem 116 is secured to
the fork at one end, as shown at 117, and to
the block 97 at its other end, as shown at 118.
A spring 120 is located in a socket 121 in the
block 97, about a locating stub 122 in the drill-
head, and acts to normally urge the block for
engaged relation of the clutch 95.

A spring-pressed plunger 125 is operable in
a socket 196 in the drill-head. = A spring 127
surrounds a stem 128 of said plunger. The
stem is guided in a bearing 129 in the drill-
head. The plunger is provided with an apex
130 which coacts with an apex 131 of a lug

100
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132 on the rockable member 65. The plunger -

and lug are provided with coacting slanting
faces at the respective sides of said apexes,
the plunger being provided with slanting

faces 133,134 and the lug with slanting faces -

135, 136.

T£'it is desired to connect the power drive
with the worm 41 to arrange the parts in
the relations shown in the drawings, the

handle 69 is depressed, whereby the clutch-

180
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- 62, for disengagement of the power clutch 61.
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collar 82 is moved toward the worm, for en-
gaging the clutch 61. '

This movement of the handle rocks the lug
132, and causes its apex to move along the in-
clined face 184 of the plunger 125. When the
apex 131 passes the apex 130, the clutch-
teeth of the clutch 61 will be in position for
engagement. -Should however the ends of the
clutch-teeth meet, the parts will be retained
in position for clutch engagement, and the
spring 127 will move the collar 62 for engag-
ing the clutch upon rotation between the
clutch-members. ,

The rockable movement of the rockable
member, on which the fork 66 is located, also
causes rocking of the shelf 105, whereby the
supporting face 107, the cam-face 108 and
the face 106 are shifted in arcuate direction
under the roller 109, for raising the slide 111
and thereby raising the block 97, whereby the
clutch-collar 91 is raised for disengaging the
clutch 95 from the hand-wheel 79.

The engagement in the clutch 61 causes ro-
tation of the worm 41 by power, for effecting

> axial feeding movement of the drill-spindle

ab the speed and in the divection determined
by the adjustment of the speed changing

mechanism and reversing drive connected .

therewith. The rotation of the worm 41 is
also communicated to the shaft 26.

The hand-wheel is loose with relation to
said shaft, so that the hand-wheel may be non-
rotative while the power feed of the spindle
is taking place. In order to further insure
such non-rotative relation of hand-wheel, T
prefer to raise the same off of the washer 85
during engaged relation of the power-clutch,
effected in the present instance by a fork 141,
secured to the block 97 and received in an an-
nular groove 142 in the hub of said hand-
wheel, and arranged to frictionally support
the hand-wheel off of the washer 85 for main-
taining the hand-wheel in non-rotative rela-
tion. The groove is sufficiently wider than

the tines of the fork received therein to per-

mit movement of the collar 91 for full en-
gagement of the teeth of clutch 95, -

If it is desired to cause axial feeding move-
ment of the spindle by means of the hand-
wheel, the handle 69 is raised, thereby rock-
ing the fork 66, and raising the clutch-collar

3

hand-wheel is operatively connected with the
shaft 75 for rotating the worm 41 by hand.

Should however the ends of the teeth on the

clutch-collar engage the ends of the teeth on
the collar 80, thus arresting descent of the
roller 109 and the slide 111, the roller will
be positioned in spaced relation above the re-

tracted shelf 107, gravity of the parts aided .

by the spring 120 moving the clutch-collar 91
for engaged relation of its teeth with the teeth
on the collar 80, as soon as relative rotation
between said collars takes place.

70
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My invention provides ready -and simple '_

means whereby either power feed or manual

feed may be provided for the drill spindle

80 -

without operative interference of one with -

the other whereby, further, the respective
clutch-engaging movements for either of said
Teeds are automatically completed after initi-
ation, and whereby rest position of the
manually operated feeding part is assured

during power feeding movements.

83

- While T have presented an exemplification .

of my invention it is to be understood that

other embodiments thereof are within the-

spirit of my invention and the scope of the
appended claims. - T :
Having thus fully described my invention
what I claim as new, and desire to secure by
Letters Patent, is: s .
1. In a drilling machine, the combination
with a rotatable member operable for Tength-
wise feeding of the drill spindle, of a power
drive for said rotatable member including a
clutch comprising a movable member, a man-
ual drive for said rotatable member including
a clutch comprising a movable member, a
rockable member having operative connec-

920
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tion with said first-named movable memiber, -

an axially movable part having operative
connection with said second-named movable
member, an extension for thelatter,cam means
between said rockable member and said ex-
tension constructed and arranged for posi-
tively moving said axially movable part for
clutch release in said second-named clutch
and for releasing said extension for spaced

‘relation in the train for clutch engagement of

said second-named movable member, and re-
silient means for reducing the space in said
spaced relation for.completing said last-
named engagement, -

When the apex 181 passes the apex 130, the~~ 2. In a drilling machine, the combination

spring 127 automatically causes completion
of disengaging movement of the clutch 61.

The rocking of the rockable member also
rocks the shelf 105, for moving the support-
ing face 106 from under the roller 109, and
shifting the cam-face 108 with relation to the
roller, causing the roller to move downward-
ly without shock toward the face 107, thus
permitting descent of said roller and down-
ward movement of the slide 111, for causing
engaging movement of the clutch-collar 91,
for engaging the clutch 95, whereby the

with a rotatable member operable for length-
wise feeding of the drill spindle, of a power

drive for said rotatable member including a
clutch comprising a movable member, a man- -

ual drive for said rotatable member includ-

-ing a clutch comprising a movable member, a

rockable member having operative connec-
tion with said first-named movable member,
resilient means urging rocking of said rock-
able member in both directions, an axially
movable part having operative connection
with said second-named movable member, an
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* extension for the latter, cam means between
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said rockable member and said extension con-
structed and arranged for positively moving
said axially movable part for clutch release
and for releasing said extension for clutch
engagement of said second-named movable
membper, and resilient means for completing
said last-named engagenient. ,

3. In a drilling machine, the combination
with a rotatable member operable for length-
wise feeding of the drill spindle, of a power
drive for said rotatable member including 2
clutch comprising a movable member, a man-
ual drive for said rotatable member including
a clutch comprising a movable member, a
rockable member having operative connection

with said first-named movable member, an

axially movable part having operative con-

nection with said second-named movable

member, an extension for the latter, cam
means between said rockable member and said
extension constructed and arranged for posi-
tively moving said axially movable part for
clutch release and for releasing said extension
for clutch engagement of said second-named
movable member, resilient means for complet-
ing said last-named engagement, said man-
ual drive including a hand-wheel, and means
for supporting said hand-wheel from said ax-
ially movable part. .

4 In a drilling machine, the combination
with a rotatable member operable for
lengthwise feeding of the drill spindle, of a
power drive for said rotatable member in-
cluding a clutch comprising a movable mem-
ber, 2 manual drive for said rotatable member

including a clutch comprising a movable

1,699,403

member, a rockable member comprising a fork
for said first-named movable member, spring
means urging actuated movement of said
fork, a slide having operative connection with
said second-named movable member, said

rockable member including a shelf provided.

with a cam, said slide provided with a part
coacting with said cam, means normally urg-
ing clutch engagement in said second-named
clutch, and said cam arranged for shifting
sajd second-named movable member for
clutch release. - S

3. In a drilling machine, the combination
with a rotatable member operable for length-
wise feeding of the drill spindle, of a power
drive for said rotatable member including a
clutch comprising a movable member, a man-
ual drive for said rotatable member includ-

ine a hand-wheel and a clutch comprising a

£ =1
movable member, a rockable member compris-
ing a fork for said first-named movable mem-
ber, spring means urging actuated movement
of said fork, a slide, a block supported there-
by and having operative connection with said
second-hand movable member, spring means
urging said block in clutch-engaging direc-
tion, said rockable member including a shelf
provided with a cam, said slide provided with
a part coacting with said cam, said cam ar-
ranged for shifting said block for clutch re-
lease, and supporting means between  said
block and said hand-wheel for friction relief
(l;i said hand-wheel from said rotatable mem-

T :

In testimony whereof, I have hereunto
signed my name. ‘ '

' ALBERT E. ROBINSON.
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