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Unrrep StaTes PaTeNT OFFICE.

ANTON MILL, OF CINCINNATI, OHIO.
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(No models

. To all whom it MY CONCEr:

Be 1t known that I, ANTON MILL, a eltlzen

of the United States of Anmerica, res*ldmﬂ' at

Cincinnati, in the county of Hamilton a,nd
State of Ohm have invented certain new and

useful Improvementsm Drilling, Boring, and
Turning Machines, of mhlch the followmn* is.

A speclﬁeatlon

IC

The object of my invention 1s, first, to com-
bine with a vertical drlllmﬂ‘-machme mech-

~anism for {ruing, turmng, and like work; sec-

T

ond, to provide a compact and efﬁcient ma-
chme for all kinds of drilling, boring, and
turning; third, to provide simple and efficient
means whereby the movable parts may be ma-
nipulated manually or mechanically; fourth,

‘toprovidean arrangement of clutches where-

. by the movable parts may be operated simul-

~ taneously or mdlwdually, and, fifth, in an ar-
rangement and connection of the parts where-
S TEE ) the relative speed and direction of move-
... ment of each may be governed. -
2o My invention consmts in the mechanism |
- . and.combination and arrangement of mech-

" tion of my machine; Fig. 2, an end elevation;

anism hereinafter described and claimed.
In the drawings, Figure 1 is a side eleva-

- Hig. 3,a partial end elevation showing a modi-

30

.. fied form of feeding mechanismn; Fig. 4, an en-
larged transverse section of a part of the ma-
chineonline4 4 of Fig. 1; Fig. 5, an enlarged

longitudinal section of the upper driving-

FRY

: f. N 40

s

- raise or lower the secondary frame relatively

shaft; Hig
of the modlﬁed feedmu' mechanism; Fig.7,a

. 6, an enlarged section of a portion

plan of the same; Fig. 8, a conventlonal ele-

~vation of the tapering mechamsm Fig. 9,an.

enlarfred view of the shaft carrying the baelc
. Fig.10, a detail view;
of Plﬂ‘ 10 Flu' 12, a detail seetlon Fln‘ 13, 4
deserlptwe view.

A represents the main frame B, a shaft

adapted to be connected to a source of power;.
C, a driving-shaft adapted to be belted to the

shaft B and which drives a drill-spindie D.
- (318 a secondary frame, adapted to move

relatively to the main frame and carrying the

feeding mechanism, the lower end of the drill-
spindle, and a traveling tool-carriage H.

- Iis a shaft driven from shaft C, adapted to
drive the feeding mechanism; K, an arbor
adapted through connecting mechanism to

F

Fig. 11, asection

!

y

=P EE,

l

tothe main frame; J,anarbor adapted throug‘h_

connecting mechanism to raise or lower the
drill-spindlerelatively fothe secondary frame;
L, a frame adapted to swing on the lower part

C and b} connecting- gearmn' adapted 10 ro-
tate face-plate M.

" The main frame of the machme conslsts of'

55

‘of the main frame, carrying a revoluble face-
plate M; N,amovableshaftdriven from shaft

bo

a base a, a main column a’, and a secondary

column a?.'

The lower ext'remity of the sec-

ondary column ¢? is divided to form a fork

adapted to support the shaft B, which carries
a driving-pulley b and a bpeed pulley 5.

and carries a bearing at.
side of the column ¢° is an arm supporting a
bearing a® in line with bearings at.
in theqe bearings at ab is a drlvuw-shaft C,

‘upon which is loosely mounted a sleeve C,
having seeured thereto a qpeed pulley ¢’ in
The end of

line with the speed-pulley b’.
sleeve ¢ nearest bearing a! is provided with

clateh- teeth c?, adapted to be engaged by a
-cluteh ¢, feathered to the shaft 0 and capa-

For = .

ble of lonmtudmal movement, thereon
sliding the clutch I provide a lever c?, ful-

_"'erumed on the arm ¢® and connected to the.
clutech by means of a link and loose yoke.
The end of sleeve ¢ farthestfrom the bearing
Next to gear 05 |

a* is provided with a gear c’.
on shaft C is a bevel-pmwn ¢’, then a gear ¢7
and a speed- -pulley c®.
supported in a sleeve ¢ carried by the bear-

A
curved arm «® extends from the column a’
On the opposite

Mounted

One end of the shaft is

8o

ing ¢° and provided at its outer extremity '

with a beveled pinion c®.

engaged by a clutch c¢', feathered to shaft C.
Bevel. .pinion ¢ is adapted to engage with a
corresponding pinion d, supported on a bear-

ing @b, and feathered to the drlll-Spmdle D.

The inner end is
provided with a series of teeth adapted to be

‘90; o

Mounted in eccentric rings ¢ in standards o

1s a shaft E, adapted to be actuated by lever

95

e’ and carrying gears ¢° ¢°, adapted to mesh

w1th gears ¢ ¢
eeeentrlc rings the gears e* ¢° may be thrown
in or out of enﬂ'agement with gears ¢® c.
When the clutch ¢ is in engagement with
sleeve ¢ the speed- -pulley ¢’ and sha,ft C will
rotatetogether. When eluteh ¢?is disengaged

from sleeve c the sleeve is free to rotate on
the shaft.

By throwing the gears e* 63 mto

By partlally rotating the

oo




engagement with gears ¢® ¢’ the speed of the | will be rotated in one direction by rotating

shaft, relatively to the speed of the sleeve,

will be varied 1in accordance with the arrange-

ment of the differential gearings e? e3 ¢° ¢,
The drill-spindle D passes ﬂll‘Ol]U‘h bearing
a?, and its lower end is journaled in a sleeve
F carried by the secondary frame G and mov-
able relatively thereto. The sleeve If is pro-

- vided with a rack-bar 7, which engages with a

Io

T

20

30
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pinion 7, secured to an arbor J, mounted in

suitable bearings on the secondary frame. By
revolving the arbor the rack-bar is made to
travel on the pinion 3, and the sleeve K is
raised or lowered. Loosely mounted on the
arbor J 1s a gear 7°, secured to a worm-wheel

7% also loosely mounted on arbor J, and pro-

vided on its outer side with eclutch-teeth 7%

Pivotally secured to the outer end of arbor J-
18 a lever 7°, provided at one end with clutch-

teeth 1° adapted to engage with clutch-teeth

7% 'The opposite end is plomded with an op-

erating-handle 7. DBy moving the handle to-
ward the secondary frame the clutch -teeth 7°

are disengaged from clutch-teeth 7% and the

arbor J and worin- wheel 7° are free to rotate
111dependently of each other, but when the
teeth are In engagement the two rotate to-
gether. An arbor K passes through suitable
bearings in the secondarv frame, adjacent to
the main column o/, and carries a pinion %
adapted to engage with a rack-bar a’ secured
to the column o By rotating the arbor K
the pinion / is made to travel on the rack-bar,

and the secondary frame is raised or lowered

on the main column. The outer end of the

~arbor is provided with a friction-clutch 7%’,

40

‘adapted to engage with a gear k? loosely
mounted on the a,zbor K and in line with the.

gear 7°. By throwing the ecluteh %’ into en-

| ﬂ"an‘ement with the gear %° the two will rotate

towethel but are flee torotate independently

_ of each other when the clutch is dmenwaﬂ'ed

35

6c

in the bracket o.

05

pulley o’

Gears g are mounted on an arm ¢’, pwota,lly.

secured to the becondaw frame and adapted
to connect gears j° and £% By mounting the
gears g on a pivoted arm it is possﬂ)le to
throw theminto a position such that they con-
nect with gears 5°and k? or to throw them into
a position out of engagement with these gears.
The arbor I may thus be operated from arbor

J, if required, or may be operated independ-

ently. A clamping-bolt ¢g° passes through a
slotin the arm gand into the secondary frame
and holds the arm in any required position.
Mounted in a bracket o, secured to the
main fmme 1s a shaft O, carrying a spead-
, in line with the Speed pulley c® and
@ bevel- putuon 0°, adapted to mesh with bevel-

pinions 2 7/ loo:,ely mounted on shaft I, one

above and one below the axis of shaft O.
The shaft I passes through suitable bearings
A cluteh 2 is feathered to
the-shaft I between the bevel-pinions ¢ 7 and
is adapted to engage with teeth on the inner
faces of the bevel-pinions.

is moved longitudinally on the shaft I,so as

to engage with the bevel-gear 2, the shd,ft Zl

2° by means of the ordinary loose yoke.

"'When the elutch |

543,398

the shaft O, and by throwing the elutch into
engagement with the bevel- -pinion. 2" the
Shaft I will be rotated in the opposite direc-
tion. A lever 0®is connected with the cluteh
The

79

lower end of the shaft I is provided with a

bevel-pinion+’, adapted to engage with a simi-
lar pinion p, loosely mountcd on a shaft P,
provided with a worm p’, adapted to engage
with worm-wheel 45,
P is prow"lded with a hand-wheel 3. The
hub of pinion p is provided with clutch-teeth

The outer end of shaft_

75

30

pY adapted to engage with clutch p5 secured -

to the shaft . By‘ disengaging the clutch
from the bevel-gear the shaft and.bevel-pin-
ion are free to rotate independently of each
other, but willrotate together when the clutch
1S in engagement with the beveled pinion.
By rotating shaft I Sha,fl: P will be rotated
and throuo'h worm p’
rotated. IE cluteh-teeth 7° arein engagement
with cluteh 5% the arbor J will rotate with
the worm-wheel, and the sleeve F may be

lowered or raised relatively to the secondary
frame G by means of pinion 7 and rack-bar 7.

The speed-pulley 0" 1s belted to speed-pulley
¢®, and by rotating shaft C the spindle D may
be raised orlower ed as the case may require.

If gears g are throwu into engagement with

gears 7° and /%, the arbor I may be rotated
from shatt C and the secondary frame raised

or lowered on the main column, as the case

may be. By throwing theclutch-teeth 7% out

of engagement with clutch-teeth 4* the sec-

ondary frame will be raised or lowered with-
out moving the spindle relatively thereto.
Secured to the secondary frame G are ways

9% adapted to support the traveling tool-car-
| riage 1.

A T-slot /v in the tool-carriage is
adapted to' support a tool-post and cutting-
tool. A serew M/, parallel with the ways, sup-
ports a nut /% secured to the traveling tool-
carriage.
vided with a gear /%

ledly sec,ured to.shaft P is a spiral gear

p’, adapted to engage with a spiral gear h%,
secured to a shaft pamllel with screw J’.
The opposite end of shaft /% is provided with

a gear /' adapted to engage with gear i3, By
I‘Otatll]” the shaft P power will be transmit-

ted throurrh the spiral gears, shaft h% and
gears h’ I? to screw h’, and the carriage [1
moved along the ways b}, means of the nut /2

For turning an 1nelined ‘surface I provide
mechanism consisting of an angular guide Q,
pivotally mounted in a bracket a'% secured
to the main frame, alever g% pivotally mount-

ed in a bracket g’, secured to the secondary

frame G and slotted li’nk g° pivotally secured

to one arm of lever ¢g* and adapted to be
clamped to the traveling tool-carriage H by

means of a bolt 48, The OppOSIte end of lever

g* carries a roller g% adapted to travel in the
angular guide Q. Aslotted are gllis secured
to bracket a'® and carries a series of gradua-
The upper end of guide Q is provided

fions.

The outer end of screws i’ is pro-

WOT - wheel 7° will be

Q0
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b

-gaged from cb.

with an index adapted to register with these
graduations.

follows the angular guide, and the lever is

moved on its pwot thus sliding the tool-car-
riage on the ways.

the face- plate through the gearing and shaft

“N. By lowering the bearmﬂ' a'* the bevel-
gear n’ will be disengaged from bevel- -pinion
c’a and the shaft C may be roteted without
S rotatmo' the face-plate.

v To elamp the face-plateinto a pesmon con-
centric with the axis of the spindle I provide
- a bracket [, extending from the frame I, hav-

ing an aperture adapted to register with an

RER eperture in the baseof the main frame when
;.- the face- plete 18 concentrie with the spindle.
| - 3 5

. tures and prevents the frame flOIIl moving. -

A bolt or pin !’ passes through these aper-

To explain the operation, assume that a

.+ pulley is to be drilled, bored, turned, and
+ . .crowned. The pulley is clamped to the face-
plateand adrill placed in the spindleD. The
- shaft N i1s lowered and the pinion n disen-
The clutch ¢! is thrown into
S enwaﬂ'ement with the sleeve ¢* and the ma-
[ _'ehine---- started. 'The spindle D will be re-

volved, and, by manipulating the feeding

- mechanism as deseribed, the drill may be fed
. .downward while retetmcr and the shaft-hole
- of the pulley drilled.

-~ shaft N raised untll bevel -pinion n engages

6o

bevel-pinion ¢° and the machine is sta,rted
.~ ... Thespindle does not rotate, but-the face-plate-

55

carrying the pulley does. The spindle or

secondary frame may be fed down in the
same manner described and the shaft-hole |
- bored totherequired size.
- of the-flange and hub a turmnﬂ'-tool 18

The |

Toface the edges

clamped in the traveling tool-carriage.
elutch-teeth 1% are dlsengewed from cluteh-
teeth j*and the tool-carriage is fed across the
pulley, which is revolved.

the pulley the tool-carriage is brought into a |
position where the tool wﬂl be in the proper
- relation to the face of the pulley, the nut A?
- isremoved, the tapering mechanism set and

."543,-395-;_ .

The guide may be tilted at any
: reqmred angleand loeked in pOSlthIJ by means
of a clamp- bearmg al -

‘To feed the secondary frame downwal d and
~ the tool-carriage at right angles thereto the
2o nut A® 18 .remeved' from the tool-carriage H:
~- . and the link clamped thereto.
. -18started,and, by the mechanism hereinbefore’
described, the secondary frame is mo'ved rela-
tively to the main frame, the lever ¢* moves
with the secondary frame, and the roller g°

The machine

gle,thuscrowning the pulley-face.
ing the clutch 4’ into engagement with the

a reverse direction.
The face-plate M is piv-
~oted on the frame L and is provided with a
- gear m on its under face, adapted to mesh:
- ﬂ"'with a gear ', mounted on the main column. |
The shaft N is mounted -in a movable bear-
ing a'*and carries a bevel-gear 7, adapted to
SR mesh with bevel- -pinion ¢% and a gear n’ on:
.. its lower end, adapted to mesh with gear a's,
;- Byrevolving sha,ft (C power is transmitted to

:mesh Wlth oear d’.

If it 1S necessary to
make a large shaft-hole, a boring-tool may be

clamped either in the spindle or tool-carriage,
- the cluteh ¢! disengaged from sleeve c’, the

I‘e turn and erown

‘the elampmﬂ'-belt hﬁ twntened upon the. lmk
96.

The gears ¢ are thrown into a position so
as to connect gears 7* and £* the friction-
cluteh %’ is elosed,-and the meehine started.

The face-plate will rotate, the secondary

frame fed downward and the tool-carriage
slightly moved at right angles to the path of
‘movement of the Seeondary frame, and the

face of the pulley turned at the required an-
By throw-

beveled pinion (not used in these described
operations) the movable parts will be fed in
When it is necessary to

75

80

drill big Work the frame L. may be swung on

celumn o’ and the face- plate removed frem'
beneath the spindle.

In Figs. 3, 6,and 7 a modified form of feed
ing mechamsm 1s shown.
%, o', shaft I,and gearing o® I 1" are supple-

‘The speed-pulleys

gear d, a vertical shaft R passmn* through a

suite;ble bearing on the main frame and hav-

shaft carries a crown-wheel v/, having several

series of cog-teeth 7° at different radial dis-
tances from the center of shaft R.. Mounted

in suitable bearings, at right angles to the

shaft R, 1s a shaft S, carrying at its iree end

a. bevel-pinion s, adapted to engage with a

sponding to the lower end of the shaft I. A
ogear s* is feathered to the shaft S beneath the
crown-wheel.
the gear s°®and is adapted to slide the gear
along the shaft and hold it in engagement

withanyrequired series of teeth on the crown-

wheel . Thespeed of theshaft S,relatively

A forked arm s® takes around

Qo
ing a gear r fea,thered thereto adapted to

The lower end of the

95

105

to the speed of shaft R, will be varied accord-.
ing as the gear s*is in enﬂ'afrement with a se-

ries of crown-teeth nearer to Or farther from'

the center of shaft R.
I claim as my invention—

1. The combination in a drilling maehme of

& main frame; a secondary frame movable

thereon; a drill S];)mdle carried by the sec-
“ondary frame, a carriage adapted. to carry a

on a frame adapted to swing about the main-
frame, below the secondary frame; means for

rotating the spindle; means for moving the
tool earriage, and means for moving the sec-
ondary frame; substantlally as end for the
purpose set forth.

- bevel-pinion  s’, mounted on a shaft corre-
100

115
turning tool and movable relatively to the
drill epmdle, a revoluble face plate mounted

120

- 2. The combination ina drilling maehme ef' L
125

a main frame; a secondary frame movable

thereon; a tool earriage movable transversely

to the path of movement of the secondary - =
frame; a drill spindle earried by the second-

ary frame; a revoluble face plate mounted on

a frame adapted to swing about the main

frame below the seeendary frame; means for

rotating the spindle; means for movmn' the

secondary frame, means for moving the tool

carmecre, and means for 1ock1nﬂ' the fece plate o

130
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in a pomtlon having its conter of rotation
concentriec with the center of rotation of the
drill spindle, .F-tubstantlally as and for the pur-
pose set forth.

3. The combmatlon in adrllhnﬂ' machine of

‘a mailn frame, a %eonda,ry ,fra,me movable
thereon, a tool carriage carried by the sec-
ondary frame and adapted to move trans-

versely to its path of movement, a drill spindle
carried by the secondary frame, means for
moving the tool carriage, means for operating
the spindle, secondary frame and tool car-
riage simultaneously, and means for discon-
necting the tool carriage from the operating
mechamsm substantlally as and for the pur-
pose setb forth

4. Thecombination, in adrlllmfr machine of

- a main frame, a secondary frame movable

20

23

35

40

50 &
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- thereon, a tool carriage carried by the sec-

ondary frame and adapted to move trans-
versely to 1ts path of movement, an arm piv-
oted to the secondary frame, carrying at one
end a slotted link adapted to be secured to
the tool carriage, and a roller at the other end
adapted to move in a guide pivotally secured
to the main frame, Substa,ntlally as and for
the purpose set forth.

- 9. The ecombination in a drlllmn* machine of
a main frame a secondary frame movable
thereon; a tool carriage carried by the sec-
ondary frame and adapted to move trans-
versely to the path of movement of the sec-
ondary frame; a drill spindle carried by the
secondary frame and adapted to be driven
from the main frame; a revoluble face plate
carried by a bracket mounted on the main

frame below the drill spindle; a gear secured

to the face plate adapted to mesh with a gear
supported on the main frame; a vertical shaft,

carrying a pinion adapted to mesh with a

pinion on a driving shaft, and a gear adapted
to mesh with the gear mounted on the main
frame; means for raising or lowering the
shaft{; means for rotating the spindle; means
for moving the secondary frame, and means
for moving the tool carriage, substantially as

~and for the purpose set forth

6. The combination in a drilling maehme of
amain frame, a driving shaft earr 1ed thereby;
a secondary frame adapted to move on the
main frame; adrill spindle carried by a sleeve
mounted in the secondary frame; a pinion on

the driving shaft adapted to mesh with a pin-

ion feathered to the drill spindle; a shaft

driven from the driving shaft, carried by the

secondary frame; a bevel pinion on its lower
extremity adapted to engage with a pinion

carried by a supplementary shaft having a

- worm, adapted to mesh with a worm wheel

60

carried by an arbor; a pinion mounted oun
the arbor and adapted to mesh with a rack

- bar carried by the sleeve supporting the drill

spindle; a traveling tool carriage carried by

- the secondary frame; and a connection be-

tween the supplementary shaft and tool car-
riage whereby the tool carriage may be moved
on the secondary frame transversely to its

[

lon feathered to the drill spindle, a

543,395

path of movement, substantlally as and fm
the purpose set forth

7. The combinationir a dmllmﬂ' machine of
a maln frame, a driving shaft carmed thereby;
a secondary frame adapted to move on the

main frame; adrillspindle carried by asleeve
mounted in the secondary frame; a pinion on

the driving shaft adapted to mesh with a pin-
ion feathered to the drill spindle; a shafft,
driven from the driving shaft, carried by the
secondary frame; a bevel pinion on ifs lower
extremity adapted to engage with a pinion

carried by a supplementary shaft having a

worm, adapted to mesh with a worm wheel
carried by an arbor; a pinion mounted on the
arbor and adapted to mesh with a rack bar

carried by the sleevesupporting thedrill spin-
dle; a traveling tool carriage carried by the

secondary frame; a spiral gear mounted on
the shaft carrying the worm, adapted to mesh
with a spiral gear carried by a shaft adapted,
through conneeting

screw operating the tool carriage, substan-

tially as and for the purpose set forth.

gearing, to drive a feed

75

8o

g0

8. In a drilling machine the comblndtlon of

a main frame; a drwm o shaft carried thereby:;

a secondary frame c.da.pted to move on the
main frame; a drillspindle carried by a sleeve
mounted in the secondary frame; a pinion on

95

the driving shaft adapted to mesh with a pin-

driven from the driving shaft and carried by
the secondary frame; a bevel pinion on its
lower extremity adapted to engage with a pin-

“ion carried by a ,supplementa,ly shaft having

a worm adapted to mesh with a worm Wheel
carried by an arbor; a pinion mounted on the
arbor and adapted to mesh with a rack bar
carried by the sleeve supporting the drill
spindle; a traveling tool carriage carried by
the secondary frame; and a connection be-
tween the supplementary shaft and tool car-
riage whereby the tool carriage may be moved
on the secondary frame transversely to its
path of movement; a revoluble face plate
mounted on a swinging frame, and a vertical
shaft driven from the driving shaft adapted,

through connecting mechanism, to rotate the

face plate, substantially as and for the pur-

pose set forth.

9. The combinationin a drilling maehme of
a main frame, a driving shaft ca,rrled thereby;
a secondary frame adapted {o move on the
main frame; a sleeve mounted on the second-
ary frame; a drill spindle carried thereby; a
pinion on the driving shaft adapted to mesh
with a pinion feathered to the drill spindle; a
shaft driven from the driving shaft and car-
ried by the secondary frame; a bevel pinion
on its lower extremity adapted to engage with
a pinion carried by a Squlementa,ry shaft

‘having a worm adapted to mesh with a worm

wheel carried by an arbor; a pinion mounted
on the arbor and adapted to mesh with a rack
bar carried by the sleeve supporting the drill

spindle; an arbor mounted on the secondary |

frame adjacent to the main frame; a pinion

a shaft
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' -i:'_tﬁn the arbor adapted to engage with a rack

“bar secured to the main frame a gear loosely
mounted on the arbor and in lme with a gear
‘mounted on the arbor which actuates the |
‘sleeve carrying the drill’ spindle; a clutch

~adapted to lock the gear to the arbor and a

adapted to mesh with the gears on the arbors,

~ and form a driving connectlon between them;
NS (-
- ondary frame; a eonnectlon between the sup-

a traveling tool carriage carried by the sec-

plementary shaft and tool carriage Whereby _

k

543,305 - 1 . 5

the tool carnage may be moved on the sec-
ondary frame transversely to its path of

- movement; a revoluble face plate mounted on 15 |

a swmﬂ‘mg frame; a shaft driven from the
driving shaft and adapted through connect-
ing mechamsm to rotate the face plate, sub-

train of gears mounted on a pivoted arm, ! sta,ntla,lly as and for the purpose set forth.

| ANTON MILI..
Witnesses: - R o

B E. K. Hoop,

- BENJ. BLOCH.
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