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" To all whom it May CONcern:
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~ UNITED STATES

PATENT OFFICE.,

JOHN G. HEY, OF

CINCINNATI, OHIO, ASSIGNOR TO CINCINNATI PULLEY MACHINERY

COMPANY, OF CINCINNATI, OHIO, A CORPORATION. . )

FEED MECHANISM

Specification of‘Letters Patent.

FOR DRILLING-MACHINES.

-Patented Feb. 20,191%.

* Application filed July 13, 1914. Serial No. 850,751,

Be it known that I, Joun G. HEY: a citi-
zen .of the United States, and a resident of

Cincinnati, county of Hamilton, and: State

of Ohio, have invented certain new and use-
ful Improvements in Feed Mechanisms for
Drilling-Machines, of which the following
is a full, clear, and exact description.

The invention relates to feed mechanisms
for drilling machines, and seeks to provide
an improved construction by which> the
drill spindle may be fed either by power
or by hand as desired, and also seeks to pro-

-vide an improved trip mechanism *for auto-

matically arresting or reversing the move-

"ment of the drill spindle at the ends of its

working and return strokes.. A further ob-
ject of the invention is to provide an im-
proved feed mechanism by which the re-
versal of the, movement of the drill spindle
is automatically effected both at the end of
its working stroke and the end of its re-
turn stroke, and which may be adjusted to

effect the automatic reversal of the spindle

at the end of the working stroke only.
Further objects of the invention are to pro-

vide an improved power feed for the drill
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* forwardly and rearwardly projecting arms -

spindle, which is at all times-under control
of the operator, and to provide an improved
feed which will afford a quick return of the
drill spindle. -~ .~ e
With this and other objects in view, as
will presently appear, the invention . .con:

sists 1n-the features of\improvement here-
inafter set forth, illustrated in the pre-

ferred form in the accompanying drawings

and more particularly pointed out.in the
claims. : o

In the drawings Figure 1 is a view in ele-
vation of drilling machine with the present
improved feed mechanism applied thereto.
Fig. 2 is a partial view in elevation of the
opposite sidé of the machine. Fig. 3 is a
partial view in front elevation. Fig. 4 is
a horizontal section on the line 4—54. Fig.
5 is a vertical section on the line 5—5 of
Fig. 4. . . : .

The frame of
struction shown, comprises a vertical stand-

ard or pedestal 1 mounted upon a base por-.

tion 2, and provided at its upper ends with

the machine, in the con-.

8 and 4. The arm 3 is provided with a suit-
able bearing for the vertical drill spindle 5
and a pulley 6 is mounted on the spindle
above the arm 3. A slide or carriage 7 is

* mounted on the rearwardly projecting arm

55

4 of the pedestal and carries two idler pul-

leys 8 and 9 which guide a drive belt 10.
The belt 10 connects the driven pulley -6 on
the drill spindle with a driving pulley 11,
which is mounted upon a counter-shaft 12
at the lower rear portion of the machine.
The. counter-shaft 12.is mounted in a bracket

. 18 ‘which projects rearwardly from the base -

portienn 2. The driving pulley 11 in the

60

form shown -is provided with a-series of -

steps, and is adjustable on the counter-shaft
~12 so that belt 10 may engage any of the
. steps to thereby drive the drill spindle at
different speeds: The slide 7 on which the

idler pulleys 8 and 9 are mounted may be-

adjusted in any suitable manner to place
the -belt under - tension. Other suitable

‘means may be employed for driving the drill 7:

spindle at different speed’ ratios relatively
to the driving shaft. ‘ o

70

The drill spindle 5.is of course free to -
shift vertically through the bearing on.the -

arm ‘3 and through the pulley 6, -and as.

usual is provided with -a supporting sleeve

14 which is connected to shift vertically

80

with the spindle, but which, in the usual -

manner, is held against rotary movement

within a bearing 15 at the outer end of

- guiding head 16. . The head 16.is verti-
cally adjustable upon a guide 17 on the front- -
The inner end of the .

_ head is split in a vertical direction and a

of the standard 1.

_horizontal clamp screw 18 provided with a
~ha

A horizontal feed shaft 20.is journaled
in the head 16 and is provided with a pinion
21 which meshes with a rack 22 that is fixed
to the sleeve 14. The sleeve is provided

le 19 is adapted to secure the head in
" the' adjusted position upon. the guide 17. -

85 -
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95

with upper and lower stop collars 23 and 24

for limiting the movement of the sleeve and
\drill spindle relatively to the head. The
lower stop collar 24 is secured to the sleeve
by a set screw. 25. ‘The upper stop collar

is split and a bolt 26 extending through -
the ends thereof serves to climp it in ad--
justed position upon the sleeve. The feed

100
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shaft 20 may be rotated 'eithef by power

or by hand. For controlling it by hand,

the feed shaft is provided on one end with
-a hub 27, having radial handle bars 2
thereon. "The hub is preferably loosely

mounted on the shaft, being held in place-

‘thereon by .a washer 29. When it is desired
to feed the drill spindle by hand, the collar
27 is locked to the feed shaft 20 by a clutch

10 pin 30. This pin is mounted in a sleeve 81,

which is secured within a radial socket in
the hub 27. A spring 32 coiled about the
pin extends between.its enlargéd inner end
and the outer end of the sleeve 31 and tends

15 to force its inner end into a suitable socket

20 as shown in Fig. 3, and a pin 84 fixed to

or seat formed in the shaft 20. The outer
end of the locking pin 80 is provided with
a small hand-wheel 33. This hand-wheel
is provided with a notch in its periphery

the hub 27 is arranged to extend through

this notch. By means of the small hand-

~wheel or finger-piece 33, the locking pin 30
may be withdrawn from engagement with

26 the feed shaft 20 and the handle may then
- be rotated so that it rests upon the outer

end of the pin 34. In this way the handle
bars 28 may be readily disconnected from
the shaft 20 when the power feed is em-

80 ployed for rotating this shaft. )

A worm-wheel 35 is loosely mounted upon
the opposite end of the feed shaft 20 and
is adapted to be connected thereto by a shift-
able cluteh member 36, the hub of the worm-

35 ‘“wheel and the adjacent face of the clutch

member being provided with suitable inter-
locking teeth. The clutch member is keyed
to thé shaft to slide axially- thereon.
clutch shifter 37 is provided with a rounded

40 inner end portion 38 which engages an an-

nular groove 89 in the clutch member so
that the latter may be moved axially into
and out of engagement with the worm-
wheel 35,

45 outer end of the head 16 is cut away on

85 the lower section of the casing being adapt-

-

60-

one side to form a recess 40 within which
the clutch shifter is mounted. The bearing
portion is also provided with laterally pro-

Jecting upper and lower flanges 41 and 42 -
0 on opposite sides of the recess 40, and the

clutch shifter is pivotally mounted at its
inner end upon a pin 43 which extends be-
tween the flanges 41 and 42. The clutch
shifter 37 is provided with a forwardly
projecting handle 44 so that the power feed
may be thrown out of and into operation
by hand. Suitable means are also provided,

throwing the clutch shifter.

The worm-wheel 85 is driven by a worm
46 on'the lower end of a. vertical counter-
shaft 45. A casing formed of upper and
lower sections 47 and 48 is fixed to a head
16, and incloses the worm and worm-wheel;

A

The bearing portion 15 at the

as hereinafter set forth, for automatically -
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ed to bonfain oil within which the worm-.

wheel runs. The inner portion of the-cas-
ing is also provided with bearings for the
vertical counter-shaft 45 and the worm is
fixed to the shaft within the bearings so
‘that the shaft is adjusted vertically with
the head 16. The upper end of the counter-
shaft telescopes within the lower end of a
hollow shaft 49 which is provided on its
upper end with a gear 50. The gear 50
meshes with a pinion 51 on the lower end
of a sleeve 52, and the latter is provided
at its upper end with a pulley 53. This
pulley is preferably provided with a num-
ber of steps as shown and is adapted to be
connected by a belt 54 to any one of a series
of steps 55 formed upon the upper portion
_of the spindle pulley 6. The stepped pulley

70

75

80

53, sleeve 52, and pinion 51, are mounted -

upon a vertical stud shaft 56, which is fixed
to the end of an arm or bracket 57. 'The

arm or bracket 57 is preferably in the form

of a casing for inclosing the gear 50 and
pinion 51, and is provided with a suitable
covered belt 58. The inner end of the arm
or bracket 57 is provided with a depending
sleeve 59, which surrounds the hollow shaft
49 and which is arranged within a support-
ing bearing 60 that is fixed to the side of
the frame arm 8. The ‘supporting bearing
60 is split and sections thereof are connect-

ed by bolts'61 to thereby clamp the sleeve.

60 and arm 57 and hold the same against
movement. By loosening the bolts, the arm
57 and the pulley 53 carried thereby can
be swung about the upper end of the shaft
49 to place the belt 54 under proper ten-
sion. In this manner the drill spindle, and
the vertical counter-shaft 45 which actuates

the power feed of the drill, can be driven 1

at a number of different speed ratios. A
‘collar 62 in the lower end of the sleeve 59
engages the lower portion of the bearing 60,
and a collar 62’ on the hollow shaft 49 en-
gages the lower end of the sleeve 59. ‘

The clutch shifter 87 is provided with a
forwardly projecting, inclined cam lug 63,
which is arranged to be engaged by the cone-
shaped ends-of a pair of tappets or trip pins
764 and 65, which are mounted respectively
on the upper and lower stop-collars 23 and
24, The upper trip pin or tappet 64.is
threaded through an opening in the stop-
collar 23, and is provided with a knurled
-finger-piece 66, by which it may be adjust-
ed in position upon the stop-collar. When
the power- feed is in operation, the worm-
wheel- 35 is connected to the feed shaft 20
by the clutch member 86 during the work-
ing stroke to feed the drill downwardly by
power. At the end of the working stroke,
pin 64 is projected -through an opening 67
in the flange 41 and engages the inclined
cam lug 63 so that the clutch shifter 37 is
moved to theréby disengage the clutch

90
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* collar 23 is adjustable in position upon the
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member 36 from the worm-wheel. The stop

spindle sleeve 14 and trip. pin 64 may be

" adjusted to a nicety upon the stop collar

- 10

15

so that the downward feed of the drill is-

automatically and accurately arrested when
a hole has been bored of the required depth.

The trip pin 65 is free to slide vertically
through an opening in the lower stop col-
lar 24, which is fixed in position upon the
spindle sleeve.. It is provided on its lower
end with a finger-piece 68,and upon itsupper
end with a flange 69 having a number of de-
pending pins 70. These pins may be en-

-gaged either with two shallow sockets 71.in

the stop collar, or with two deep sockets or
holes 72 in the‘stop collar, the.latter posi-

_tion being shown in dotted lines in Fig. 2.

25

30

35

If the lower trip pin 65 is in its operative
position, shown in full lines in the draw-
ings, it will be projected through an open-

ing 73 in the flange 42 at the end of the re- .
turn stroke of the drill, and, by engagement
with the cam lug 63, it will move the clutch

shifter to thereby engage the clutch mém-
ber 36 with the worm wheel 35.

In this way, the reversals in direction of
the movement of the drill, both at the end
of its working stroke and at the end of its
return stroke, can be automatically effected.

If desired, the lower stop pin may be shift-

ed to the inoperative position shewn in dot-

ded lines Fig. 2, so the automatic reversal

in the direction of movement of the drill
is only effected at the end of its working
stroke. . - -

Whether the full automatic or the semi-

automatic feed is-employed, it is'at all times.

- under the control of the operator through

40
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‘the medium of the clutch shifter 37, which.
" can be manually operated by means of the

handle 44. - By adjusting the upper stop
collar 23, the upper trip pin 64 may be
shifted to inoperative position so that the
power feed can be entirely. hand-controlled.
By throwing the clutch member to inoper-
ative position and connecting the handle
bars 28 to the feed shaft 20, the working
and return movements of the drill can be
effected by hand. :
~'When the power feed is employed, the
return movement of the drill spindle is ef-

‘fected by a counterbalancing weight 74 ar- -
‘ranged within the hollow standard 1. A

chain 75 extends upwardly from the weight . _ ,
" justable valve 94, to thereby regulate the

over a pair of guide pulleys 76, and thence
downwardly to a horizontal lever 77.. The
forward end of the lever is pivoted to a
collar on the upper end of the spindle sleeve
14, and its inner end is connected by a link
78 to a bracket 79 on the upper, inner por-
tion of the head 16. A pin-and-slot connec-
tion is preferably provided between the
bracket 79, and the link 78 as shown, and
the chain 75 is connected to the lever ;77 by

8
means of a member 80, which is adjustable
along the lever, being held in.the adjusted
position by a screw 81. By shifting the
member 80 upon the lever’7¥,

balancing effect of the weight 74 upon the
drill spindle can be adjusted as desired, to

the counter- -
70

thereby compensate for drills and tools of '

different weight, and so that the weight will

not serve to return the drill spindle when.

the hand-feed is employed. - - - .

When the poweér-feed is employed, the
weight 74 effects the quick return of the
drill spindle, and this return movement is

preferably under control of a pneumatic

dash’pot ‘or cushioning device. " This cush-
ioning device comprises a cylinder 82 mount-
ed in vertical position upon the upper, outer’

&0

portion: of the head 16 and a piston 83 in- .

the cylinder having a piston-rod which ex-
tends downwardly through openings formed
in the head 16. . ‘The lower end of the piston-

85

rod is engaged by a tappet 85, which is ad- .

justably threaded through an arm 86 that
projects rearwardly from the lower stop
collar 24¢. The piston -is pressed in down-
ward direction by a spring 87 coiled about a
rod 88 that is fixed to-the upper end or head
of the cylinder 82. The lower end of the
spring extends within the -en}arged upper

.portion or bore 89 formed in the piston.and

piston-rod. The piston is provided with a
passageway or port 90 extending there-

through with an upwardly opening check

valve 91 in the passage. During the down-
ward movement of the ﬁiston, the air passes
freely through the port 90, so-that the down-

o0

100

ward movement of the drill spindle is not -

retarded. During the return or upward-

movement of the drill spindle and piston 83
effected by the weight 74, the flow of air
through the port 90 is cut off and the air in
the upper end of the cylinder is forced out

. slowly thirough a petcock 92 connected to the
upper end of the cylinder. The inner wall
. of the cylinder adjacent its upper end. is

provided. with a_vertical by-pass or groove
93. - At the end of the upward movement qf
the drill and piston this by-pass which ‘is

‘longer than the piston 83, establishes com-

munication around the piston so that the ex-

.treme end portion ofthe return stroke is

quickly effected, and the lower trip pin 65
will properly shift the clutch member to en-
gaged -position.” If desired the outlet to
the petcock 92 may be controlled by an ad-

speed of the return movement of the spindle.’

105.
110
115

120

Tt should be noted that the power feed -

mechanism is shiftable with the head 16 and
is properly operative in.the different posi-
tions thereof, so that the power feed may be

used with. different kinds of work. The

125

power feed mechanism is simple in.construc- -

tion; will not readily get out of order, and:
its adjustment and the change from power

130
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to hand feed can be readily offected. Tt is
obvious that numerous changes may be made
in the details set forth without departure
from the essentials of the invention as de-
fined in the claims. ' !

I claim as my invention: . '

1. In a drilling machine, the combination
with the drill spindle, spindle-sleeve and .
guiding head therefor, of power-operated
feed mechanism mounted on said head for
effecting the working strokes of said spindle,
a controlling clutch for said feed mechanism,
a shifter for said clutch and trips on said
sleeve for actuating said clutch shifter at
the ends of working and return strokes of
the spindle, one of said trips being adjust-
able to vary the working stroke of the spin-
dle, and the other trip being shiftable into
position, substantially -
as described. . \

2. In a drilling machine, the combination
with the drill spindle, supporting sleeve
therefor and the feed shaft geared to said
sleeve, of drive gearing for said shaft, a
clutch for throwing said gearing into and
out of operation, a shifter for said clutch, an
upper stop-collar adjustably mounted on

-said sleeve, a trip pin for said clutch shifter

_ adjustably threaded through said stop-col-

80

85

lar, a lower stop-collar on said sleeve, and a
tripc pin for said clutch shifter adjustable
into and out ‘of operative position on said
lower stop-collar substantially as described.

3.'In a drilling machine, the combination
with a frame, of a guiding head on said
frame, a drill-supporting sleeve vertically

. guided in said head, a drill spindle rotatably

mounted in said sleeve, a horizontal feed
shaft journaled in said guiding head, a rack
on said supporting sleeve, a pinion on said
feed shaft engaging said rack, a drive gear
loosely mounted on said feed shaft, a clutch
on said shaft for connecting said drive gear
thereto, a clutch shifter mounted on said
guiding head adjacent said sleeve and trips
adjustably mounted on said sleeve for actu-

* ating said clutch shifter at the ends of the,

working and return strokes of said sleeve,

7 substantially as described.

50

4. In a drilling machine, the combination
with a frame, of a vertically movable sup-
port on said frame, a drill spindle rotatably

. mounted in said support, a feed shaft geared

55

60

66

to said support, drive gearing for said shaft,
a clutch for throwing said gearing into and
out of operation, adjustable trips connected
to said spindle. support for shifting said
clutch into and out of operation at the ends
of- the return and working strokes of said
support and said spindle,.a counter-balance
for effecting the return-stroke of said sup-
port and said spindle and a dashpot control-
ling the speed of the return movement of
said parts, substantially as described. .

5. In a drilling machine, the combination

1,216,680

with a frame, of a vertically shiftable sup-

‘port on said frame, a drill spindle rotatably

mounted in said support, a feed shaft jour-

naled in said frame and geared to.said sup-
port, drive gearing for said shaft, a clutch

for throwing said gearing into and out of
operation, adjustable trips connected to said
spindle support for shifting said-clutch at
the ends of the working and return strokes
of said support and said spindle, an operat-
ing handle loosely mounted on said feed
shaft, and means for connecting and dis-
connecting said handle and said feed shaft,
substantially as described. © - :

6. In a drilling machine, the combination

with a frame, of a drill spindle, a support-
ing  spindle sleeve, an adjustable guiding
head for said sleeve, feed mechanism for
said spindle mounted on said head, means

for actuating said feed mechanism in- dif-.

ferent adjusted positions of said head, a
clutch mounted on said head and controlling
said feed mechanism, an adjustable trip con-
nected to said sleeve for automatically dis-
engaging said clutch at the end of a working
stroke of the sleeve and spindle, and a
counterbalance connected to said sleeve and
arranged ‘to automatically effect the return
stroke of the spindle when said clutch is
disengaged by said trip, substantially as de-
scribed. _ _ ,

7. In & drillihg machine, the combination
with a frame, of a drill spindle;a support-
ing spindle sleeve, an adjustable guiding
head for said sleeve, feed mechanism for
said spindle mounted on said head, means
for actuating said feed mechanism in dif-
ferent adjusted positions of said head, a
clutch mounted on said head and controlling
said feed mechanism, an adjustable trip
connected to said sleeve for automatically
disengaging said clutch at the end of the
working stroke of the sleeve and, drill
spindle, a counterbalance connected to said
sleeve and arranged to automatically .effect
the return stroke of the sleeve and spindle,
and means for adjusting the leverage of said
counterbalance, substantially as described.

8. In a drilling machine, the combination
with the drill spindle, supporting sleeve
therefor and the feed shaft geared to said
sleeve, of drive gearing for said shaft, a
clutch for throwing said gearing into and
out of operation, upper and lower trips
mounted on said sleeve for moving said
clutch into and out of operative position, a
counter-balance for effecting the return
stroke of the spindle, and a dash-pot for re-
tarding the return movement of the spindle,
substantially as described,

9. In a drilling machine, the combination
with the drill spindle, supporting sleeve
therefor, and the feed shaft geared to said
sleeve, of drive gearing for said shaft, a
clutch for throwing said gearing into and

75
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out of operation, upper and lower trips

mounted on said sleeve for moving said
clutch into and out of operative position, a
counter-balance for effecting  the return
stroke of said sleeve and spindle, and a dash-
pot for retarding the return stroke of said

parts having means for -accelerating the -

movement of said sleeve and spindle at the
end of the return stroke, substantially as
described. L

10. In a drilling machine, the ‘combina-
tion with the drill spindle, the supporting
spindle sleeve, and the adjustable guiding

‘head, of a feed shaft journaled on said head

and geared to said spindle, drive gearing
for said shaft mounted on said head, a clutch
controlling said gearing, and lower and up-
per trips on said sleeve for shifting said
clutch into and out of operation, said upper
trip being adjustable to vary the working
stroke of the spindle, and said- lower trip
being adjustable into and out of operative
position, substantially as described. - ,
11. In a drilling machine, the combina-
tion with the frame, of a drill spindle

a
" supporting spindle sleeve, an adj‘ustai)le

guiding head for said sleeve, a feed shaft
journaled on said head and geared to said

spindle, drive gearing for said shaft mount- -

ed on said head, a clutch controlling said

gearing, lower and upper trips adjustably

mounted on said sleeve for shifting said

" clutch into and out of operation, driving

$8

connections between said spindle and sai

gearing, and means for operating said feed

shaft by hand, substantially as iscribed.
12. In a drilling machine, the combina-

" tion with the drill spindle, the supporting

40
45

50

- spindle sleeve, and the adjustable guidin,

head, of a feed shaft journaled on said hea
and geared to said spindle, drive gearing for

. said shaft mounted on said head, a clutch

controlling said gearing, an upper stop-col-

lar on said sleeve, a trip pin for disengaging

said clutch adjustably threaded through said
stop. collar, a lower stop-collar, and a trip

" pin for engaging said clutch mounted on

said lower stop-collar and shiftable into
and out of operative position, substantially
as described. , '

13. In a drilling machine, the combina-
tion with the frame, of a drill spindle, a
supporting spindle sleeve, an adjustaiole

- guiding head for said sleeve, a feed shaft

b5

~journaled on said head and geared to said

~ spindle, drive gearing for said shaft ‘mount-

60

ed on said head, a clutch controlling said
gearing, a-shifter for said clutch pivoted
on said head, upper and lower trips-on said
sleeve for moving said clutch shifter -in op-

- posite directions, a handle for manually

moving said clutch shifter, a handle for
manually actuating said feed shaft, and

~ driving connections between said gearing

(1]

and said spindle, substantially as described.

14. In a drilling machine, the combina-
tion with the frame, of a drill spindle, a
supporting spindle sleeve, an adjustable
guiding head for said sleeve, a feed shaft
journaled on-said head and geared to said
spindle, drive gearing for said shaft mount-
ed on said head, a clutch controlling said
gearing, upper and lower trips on said
sleeve for  automatically- shifting said
clutch into and out of operation, means for
manually shifting «said -eclutch, and means
for manually-actuating said feed shaft inde-
pendently of said gearing. o

15. In a drilling machine, the combina-
tion with the drill spindle, the supporting

spindle sleeve, and the adjustable guiding.

‘head, of a_feed shaft journaled on said head
and geared to said spindle, drive gearing
for said shaft mounted on said head, a elutch
controlling said gearing, means for shifting
said clutch int6 and out of operation, a
handle loosely mounted on said feed shaft,
and means for connecting and disconnecting

said handle and said feed shaft, substan-

tially as described. :

16. In a drilling machine, the combination
with a frame, of a’'drill spindle, a support-
ing spindle sleeve, an adjustable guiding
head for. said sleeve, feed mechanism for
said spindle mounted on said head, means
for actuating said feed mechanism in dif-
ferent adjusted positions of said head, a
clutch mounted on said head and controlling
said feed mechanism, an adjustable trip con-
nected to said sleeve for automatically dis-
engaging said clutch at the end of the work-
ing stroke of said spindle, a counterbalance

8

70

75 .

80

85

957

100

connected to said sleeve for automatically = -

effecting the return stroke.of said sleeve and
spindle, and a.dashpot for retarding the re-
turn movement of said parts, substantially
as described. ) S :

17. In a drilling machine, the combina-
tion with.a frame, of a drill spindle, a sup-
porting spindle sleeve, an adjustable guiding
head for said sleeve, feed mechanism for
said spindle mounted -on said head, means
for actuating said feed mechanism in differ-
ent adjusted positions of said head, a clutch
mounted on said head and controlling said
‘feed mechanism, upper and lower adjustable
trips connected to said sleeve. for automati-
cally engaging and disengaging said clutch
at the ends of the working stroke of said
spindle, ‘and ‘a counterbalance connected to
said. sleeve for automatically effecting the
return stroke of the sleeve and spindle when

105

110

115

120

said clutch is disengaged, substantially as o

-described. n B
18. In a drilling machine, the combina-
tion with a frame, of a drill spindle, a sup-

- porting spindle sleeve, an adjustable guiding

head for said sleeve, feed mechanism for said
spindle mounted on said head, means for
actuating said feed mechanism in different

125
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adjusted -positions of said head, ‘a clutch

" mounted on said head and controlling said

feed mechanism, upper and lower adjustable

" trips connected to said spindle for automati-

10

15

20

25

‘30

35

40

45

50

" ag described.
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cally engaging and disengaging said clutch.

at the ends of the working stroke of said
spindle, a counterbalance connected to said

“ sleeve for automatically effecting the return

stroke of the sleeve and spindlé, and a dash-
pot for checking the return movement of
said parts, substantially as described.:

19. In a drilling machine, the combination
with the drill spindle, supporting spindle
sleeve, and the adjustable guiding head, of
a feed shaft journmaled on said head and
geared to said spindle, drive gearing for
said -shaft mounted on said head, a clutch

‘controlling ‘said gearing, lower and upper

trips on said sleeve for automatically shift-
ing said clutch into and out of operation,
said upper trip being adjustable to vary the
working stroke, of said spindle, and said
lower trip being adjustable into and out. of
operative- position, means for - manually
shifting said clutch, means adjustable. into

and out of operative condition for man-ally

actuating sald feed shaft, and driving con-
nections between said spindle and said {fear-
ing, substantially as described. '

90. In a drilling machine, the combin tion .
with the drill spindle, the supporting pin--

dle sleeve, and the adjustable guiding wead,

- of a feed shaft journaled on said head and,

geared to said spindle, drive gearing for
said shaft mounted on said head, a c'utch
controlling said gearing; means for shi ‘ting
said clutch, a counter-balance for effeiting
the return stroke of said spindle; and a dash-
pot mounted on said head for retarding such
return movement, substantially as described.

21. In a drilling machine, the combination
with the drill spindle, the supporting spin-
dle sleeve, and the adjustable guiding head,
of a feed shaft journaled on said head and
geared to said spindle, drive gearing for
said shaft mounted on said head, a clutch

.controlling said gearing, upper and lower

trips on said sleeve for automatically shift-
ing said clitch, a counter-balance connected
to said sleeve for automatically effecting the

return stroke of said spindle; a dash-pot .

mounted on said head for retarding the re-
turn movement of said parts, substantially

- 92. In a drilling machine, the combina-

" tion with-a frame, of a drill spindle, a sup-
porting spindle sleeve, a vertically adjust-

able guiding head for said sleeve, clutch con-
trolled feed. mechanism mounted on said
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head and geared to said sleeve, a vertical
countershaft for actuating said feed mech-
anism extending between the upper.portion
of said frame and said guiding head, and

variable speed driving mechanism connect-

ing the upper ends of said countershaft and
said drill spindle.

23. In a drilling machine, the combination
with the drill spindle, spindle sleeve, and an
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adjustable guiding head, of .a horizontal .

feed shaft journaled in said adjustable head
and geared to said sleeve, a worm wheel
loosely mounted: on said shaft, a shiftable
clutch member on said shaft for connecting
said ‘worm-wheel thereto, a vertical counter-
shaft, a worin thereon engaging said worm
wheel, a casing fixed to said head and.in-

¢losing: said worm and worm wheel, and

driving connections between' said spindle
and said vertical counter-shaft, substantially
as described. o

24. In a drilling machine, the combina-
tion with the drill spindle, spindle sleeve,

‘and guiding head, of 4 horizontal feed shaft

journaled in said- head and geared to said
sleeve, a drive gear loosely mounted on said
feed shaft, actuating connections between
said gear and said spindle, a shiftable clutch
member on said feed shaft for connecting

‘said drive gear thereto, a clutch shifter

pivoted on said head and provided with an

1nclined cam lug, and upper and lower trip

pins adjustably mounted on said sleeve and
arranged to engage s,a.i;g inclined cam lug to

‘move said clutch shifter in opposite direc-

tions, substantially as described.
25. In a drilling machine, the combination
with the drill spindle, spindle sleeve, and

‘guiding head, of a horizontal - feed shaft

journaled in said head and geared to said
sleeve, a drive gear loosely mounted on one
end of said feed shaft, operating handle
bars loosely mounted on the opposite end
thereof, a shiftable clutch member on said
shaft for connecting said drive gear thereto,
an adjustable clutch pin for connecting said
handle bars to said shaft, a shifter for said
clutch member "pivoted on said head and
provided with an. inclined cam lug and a
forwardly projecting handle, upper and
lower stop-collars on’ said sleeve, and ad-
justable trip pins on said collars arranged
to engage said cam lug to move said clutch
shifter in opposite directions, substantially

as described. .
' JOHN G. HEY.
‘Witnesses: - .~ . ) ‘
"A. R. CrosMAN,
J. G. ANDERSON,
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