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UNITED STATES

PaTENT OFFICE.

JULIUS WILHELM VON PITTLER, OF LEIPSIC-GOHLIS, GERMANY.

MILLING-MACHINE.

SPECIFICATION formihg part of Letters Patent No. 580,195, dated April 6, 1897.

Application filed October 1,1895, Serial No. 564,346

To all whom it may concern:

Be it known that I, JULIUS WILHELM VON
PITTLER, a subject of the King of Prussia,
German Emperor, residing at Leipsic-Gohlis,
Germany, have made new and useful Im-
provements in Milling-Machines, (for which
Letters Patent were granted to me in Ger-
many, No. 76,777, dated August 23, 1894,) of
which the following is a clear and exact speci-
fication.

This invention relates to certain improve-
mentsin universal milling-machines for metal
working which can be used for milling all
kinds of gear-wheels, for milling elongated
slots, forround milling, and for other milling-
work; and the invention consists of a mill-
ing-machine the essential characteristics of
which are a eylindrical or semicylindrical
slide which is guided on a vertical pillar and
provided with an axially-rotatable ring, said
ring containing in its forward part a bore
which serves as a support for the slide-rest.
Asthe ring is axiallymovable around the ver-
tical slide and as the stock of the slide-rest is
likewise axially adjustable in the ring, the
slide-rest can be set to any angle in a hori-
zontal plane, whereby it is possible to do mill-
ing-work of various kinds on the machine.
The stock for the spindie of the milling-tool
can be adjusted in a vertical plane to any de-
sired angle, so that the milling-tool can be op-
erated at an inclined position to the work,
whiech is necessary in milling worms, worm
gear-wheels, screw-gears, spiral boring-drills,
&e., as will be fully described hereinafter
and finally pointed ount in the claims.

In the accompanying drawings, Figure 1
represents a vertical central section of my im-
proved milling-machine. Fig. 2 is a front
elevation of the same. Fig. 8 is a side ele-
vation of the axially-adjustable supporting-
ring drawnon a larger seale. Fig. 4is a hori-
zontal section online Z Z, Fig. 3, showing the
transmission of motion from the vertical driv-
ing-shaft to the slide-rest. Fig. 5is a verti-
cal transverse section on line Y Y, Fig. 3.
Fig. 6is a horizontal section on line X X, Fig.
5; and Figs. 7, 8, 9, 10, 11, and 12 are sec-
tional plan views showing the application of
the slide-rest of the machine respectively for
milling ordinary gear-wheels, bevel gear-
wheels, worm-wheels, spiral or serew wheels,

. (Nomodel) Patented in Germany August 23, 1894, No, 76,777,

crown-wheels, and for round milling gener-
ally.

-~ Similar letters and figures of reference in-
dicate corresponding parts.

Motion is imparted to the various parts of
my improved milling-machine by a cone-pul-
ley a, which is applied to a horizontal shaft
b, that is supported in bearings at the upper
paxt of the upright supportmtr-base ', as
shown in Figs. 1and 2. By bevel-gears d d',
applied, respee‘nively, to the shafb b and to
the stock of the milling-spindle ¢, rotary mo-
tion is transmitted to the latter. TRotary mo-
tion is also transmitted from the shaft b by
a friction-disk ¢ and friction-wheel €' to a ver-
tical shaft f, which is supported in neck and
step bearings of the supporting-frame of the
machine. The friction-wheel ¢’ is splined to
the vertical shaft f and longitudinally shift-
able thereon relatively to the center of the
friction-disk e, so that different degrees of
speed can be imparted tothe vertical shaft f.

The shaft f passes through a vertical open-
ing in a cylindrical slide A (shown in Figs. 1,
3, ‘and 4) and is provided -with a pinion g,
which is splined to the shaft within the slide
A, said pinion being longitudinally shiftable
on the shaft, so as to follow the up or down
movements of the slide A. The slide A is
guided on a vertical pillar C, of prismatic
cross-section. In the upper and lower part
of the vertical prismatic pillar Cissupported
ascrew-spindle F, (shownin Fig. 1,)which can
be turned by bevel gear-wheels 1 and 2 and
a crank F’; applied to the shaft of the bevel
gear-wheel 2, as shown in Fig. 2.  The screw-
spmdle I passesthroughan mtel iorly-thread-
ed block A’,located at “the interiorof the slide
A, s0 that When the screw-spindle is turned
in one or the other direction the vertical slide
A is raised or lowered with the block. The
pinion ¢ of the shaft f meshes with the interi-
orly-toothed ring -shaped gear-wheel ¢', which
is shown in Fl”‘S 1, 3, and 4, and which is
guided loosely on the slide A at the lower pcu't
of the same. The ring-shaped gear-wheel ¢’
is also provided wwh e‘ztenol teeth which en-
gage a gear-wheel ¢/, by Wthh the motion of
the ran-Shaped gear-wheel ¢' is transmitted
to a bevel dear-wheel h, located on the shaft
of the gear—wheel g’, as shown in Fig. 1
This bevel gear-wheel % is placed in mesh
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with a bevel gear-wheel 7/, on the shaft of
which is arranged a gear-wheel 4. (Shown in
Fig. 8.) On the vertical slide A is guided a
ring B, in the bracket-shaped front part B’ of
which is arranged a cylindrical bore which
forms the supportor the stock of any suitable
work-holder, which is shown in the form of
a slide-rest D D’.- When it is desired to im-
part an axially-rotating motion to the slide-
rest D D, the gear-wheel ¢ is shifted so as to
mesh with the gear-wheel [, to the shaft of
which is keyed a worm m, (shown in Fig. 1,)
which meshes with a worm-wheel m/, that is
attached to the stock D of the slide-rest D/,
as shown in Figs. 1 and 5, so that the slide-
rest D’ can be turned with the stock D on its
own axis. The slide-rest D'is guided in the
usual manner on dovetailed rails on the stock
D. When it is desired to impart a recipro-
cating motion to the slide-rest D', a clutch n
(shown in Figs. 8 and 5) is placed in mesh with
the gear-wheeln’, which latter is also in mesh
with the gear-wheel ¢, so that thereby the
worm o and the worm-wheel o', Figs. 1 and 5,
can be set in rotary motion. The bevel-wheel
¢', which serves for the quick return of the
slide-rest D, is likewise rotated, when the
clutchn isplaced in mesh with the gear-wheel
7, by means of the intermediate pinion p’ and
gear-wheel p, as shown in Fig. 3. Theworm-
wheel o/, as well as the bevel-wheel ¢, are
placed loosely on the hollow shaft». (Shown
in Figs. land 5.) ‘When the clutch s (shown
in Figs. 1 and §) is placed into mesh with the
worm gear-wheel o, the slide-rest D’ is moved
slowly forward, but it is quickly returned
when the clutch sis coupled with the bevel-
wheel

Figs. 7 t0 12 show various applications of
the machme for milling different articles.
For this purpose the slide-rest D’ is provided

- with a tail-stock @G, which can be placed in

any position relatively to its axis by a turn-
table on which the same is supported. For
milling ordinary gear-wheels the tail-stock G
is so adjusted that the spindle u of the same,
on which the wheels 4’ which are to be milled
are mounted, is moved parallel to the direc-
tion of the motion of the slide-rest, so that
the gear-wheels «' to be milled are merely
moved past the milling-tool ¢, as shown in
Fig.7. Whenbevel-wheels have tobe milled,
the wheel 1’ is placed in such a position that
the inclination or bevel of the teeth is par-
allel to the direction of motion of the slide-
rest, as shownin Fig. 8. Whenthetail-stock
G is placed at right angles to the direction of
motion of the slide-rest, the milling-tool can
be used for milling crown-wheels, as shown in
Fig. 11. By placing the tail-stock G likewise
at right angles to the direction of motion of
the slide-rest worm-wheels can be milled, but
it is necessary in this case that the slide-rest
D’ be placed at right angles to the spindle of
the milling-tool ¢, as shown in Fig. 9. Inthis
case the slide-rest D’ receives as much motion
as is required for producing the depth of the

recesses between the teeth. For imparting
to theteeth of worm-wheels the required pitch
of thread it is necessary that the head E of
the milling-spindle be set to an angle of in-
clination corresponding tothe pitch of thread.

The front part of the ring B, in which the
slide-rest D D’ is axially movable can also be
so arranged as to be adJ ustable on its axis, a8
shown in dotted lines in Fig. 6, by which also
a vertical position of the slide-rest can be ob-
tained. When spiral grooves such as in
worm-gears have to be mllled a second tail-
stock G is mounted on the slide-rest D', a8
shown in Fig. 1, so that the piece to be milled
c¢an be suppor ted on the centers of the tail-
stocks G G', as shown in Figs. 2, 5; and 10.

The tail-stock G isprovided in this case with
a change-wheel box H, which is shown in
Figs. 8, 5, 6;,and 10. - It is further provided, in
place of the ordinary dividing-disk T, (shown
in Figs. 7 and 9,) with a worm- ﬂeart which
meshes with a worm ¢ of the chan Ge-wheel bex
II. The motion of the spindleu, Flo's 3,5,7,

8,9, and 10, and thereby the turmn(r of the ob-
Jec‘u w'to be milled, is then produced in the fol-
lowing manner: Durmff the motion of the
slide- Test the tmversmo" screw-spindle v is
firmly clamped in position, but the bevel-
Wheelv” is turned by the transmitting bevel-

wheel ¢/, as shown in Figs. § and 6, Whereby,

stlaloht teeth on the hub of the bevel—wheel
' mesh simultanecusly with the gear-wheel
2" and impart thereby rotary motion to the
shaft 0. The latter carries a gear-wheel =z,
which transmits motion to a toothed sleeve 2/,
which latter serves at the same time as a- jour-
nal for the screw-spindle v.  The sleeve '
carries the bevel-wheel 7, which is in mesh

with the bevel-wheels ¢y and ", located in the

change-wheel box H, so that the shaff z, and
thereby the worm {, is turned at will in one
or the opposite direction.

TFor round milling the slide-rest D' is-pro-
vided midway of its length with a bolt D";
(shown in Fig. 12,) on which the article v" to
be milled is mounted.
! in mesh with the large gear-wheel I’ (shown

in Figs. 3 and 5) rotary motion is imparted-
to the worm m and worm-gear m’, Figs. 1 and

5, and by the latter to the entire slide-rest
D D'
when irregularities or projecting parts pre-
vent the turning of the article on the lathe.
In this manner eccentric or curved articles
can be milled. .
The ordinary milling operations are done
in the well-known manner, the adjustment
of the machine being effected either by set-
ting the slide-rest D D’ into the required po-
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sition by the crank I or by the turning of -

the ring B by means of the crank B’ the
worm A% and the worm-wheel A", which is
made integral with the slide A.

Having thus described my invention; I

claim as new and desire to secure by Letters
Patent— :
1. In auniversal milling-machine, the com-
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bination of an upright pillar, a vertically-ad-
justable main slide on said pillar, an axially-
rotatable ring on said slide provided with a
bracket-shaped support, and an axially-ro-
tatable work-helder mounted in said snpport,
and adapted to reciprocate in the arc of a
circle and milling mechanism disposed above
said work-holder.

2. In a universal milling-machine, the com-
bination of an upright pillar, a main slide ad-
justable on said pillar, a ring guided on said

‘main slide, a bracket-shaped support on said

ring, a work-holder mounted in said support,

means for imparting an axially-turning mo-
tion to said work-holder, means for impart-
ing to said work-holder reciprocating motion
in an arc of a cirele, and milling mechanism
disposed above said work-holder.

In testimony whereof I have signed my
name to this speecification in the presence of
two subscribing witnesses.

JULIUS WILHELM YON PITTLER.

VWitnesses:
. RuporprH FRICKE,
ANDREW REINER.
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