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‘tion taken at right angles thereto.

UNITED STATES PATENT OFFICE.

"EUZEBIUSZ POLANOWSKI, OF LODZ, RUSSIA.

MACHINE FOR MILLING CONE-SCREW WHEELS:

SPECIFICATION forming part of Letters Patent No. 645,427, dated March 13, 1900,
Application filed December 21,1897, Serial No,662,839, (No model)

To all whothy it may concern.:

Beit known that I, EUZEBIUSZ POLANOW-
SKI, a subject of the Emperor of Russia, re-
siding at Lodz, Russia, have invented certain
new and useful Improvements in Machines
for Milling Cone-Serew Wheels, (patented in
Germany, No. 95,511, October 7, 1896; in Bel-
gium, No. 124,483, November 9,1896; in Hun-
gary, No. 9,881, July 1, 1897; in Austria, No.
47 /4,009, October 16, 1897; in England, No.
15,351, June 26, 1897; in France, No. 268,650,
July 10, 1897; in Switzerland, No. 14,992, July
15, 1897, and in Canada, No. 61,209, Septem-
ber 19, 1898,) of which the followingis aspeci-
fication.

This invention relates to a machine which
has for ifs object to mill out the periphery of
conical disks in such a manneér as to produce
cone-wheels or bevel-wheels having helically-
arranged teeth. The machine can also be
employed for finishing (by millinrr) cast cone-
serew wheels.

This machine is ch‘uacteuzed by the fact
that the cone-disk to be machined makes a
slow partial rotation aboutits axis and is dur-
ing such motion cut out along the generatrix
of its cone-surface by a rotating milling cut-
ter or tool, which moves in a straight line
and the axis of rotation of which is situated,

together with the axis of the comne-disk, in.

the same plane in which the two axes form an
acute angle to each other. The result of this
arrangement is that the milling-tool works
correctly during the partial rotaticn of the
cone-disk and the teeth are tapered in the
requisite manner.

A form of construction of this machine is
illustrated in the accompanying drawings.

Figure 1 is a vertical longitudinal section
on the line @ b of Fig. 2. Fig.2isa cross:sec-
Fig. 3 is
an elevation looking from left to right in
Fig. 2 of the apparatus which receives and
slowly rotates the cone-disk to be machined.
Fig. 4 is a diagram showing the angle of the
axes of rotation of the tool and the cone-disk
to be machined.

The part of the machine shown in Fig. 1
and on the left hand in Fig. 2 contains at the
top a horizontal shaft 1, which carries on its
end (on the left-hand end in Fig. 1) a loose-
stepped driving-pulley 2, which is connected,

either directly or by means of the gearing 4,
with the spur-wheel 3, fixed on the shaft 1,
according as the shaft 1 is required to rotate
quicker or slower. The shaft 1 extends
through the two bearing-standards 5 of a sup-
port 6, which is movable on the bed 7 in the
direction of the length of the latter. Between
the bearing-standards 5 there is mounted on
the shaft 1 a screw-wheel 8, which shares the
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rotation of this shaft and also the movement

of the support 6. This screw-wheel engages
with a second screw-wheel 9, which ismount-
edatrightanglestothe first- mentloned wheel,
also' in the support 6 on the shaft 10 of the
milling-cutter 11, Fig. 2, and causes thiscut-
ter-to 'rotate. A Spur-wheel 12, mounted on
the other end (right-hand end in Fig. 1) on
the shaft 1; drives; by means of the gears 13
1415 16 1718, ascrew-spindle 19 and through
the latter moves the support 6 along its bed

7. The three wheels 17 of the above-men-

tioned gear are adapted to be revolved or par-
tially revolved about the axis of the wheel 16

65

7¢

75

and are shifted in the usual manner each .

time that the direction of the motion of the
support 6 is to be reversed. The said three
wheels 17 have equal diameters and are
mounted on a frame, which can be swung
about the axis of the wheel 16. Of the said

three wheels 17 the uppermost one and that

on the left-hand side in Fig. 2 engage per-
manently the wheel 16, and the lowest wheel
17 gears permanently with the wheel 17 on
the left-hand side of FFig. 2. Whentheframe
carrying the said three wheels 17 isin the po-
sition shown in Tfig. 2, then the uppermost
wheel 17 gears with the wheel 18 of the screw-
spindle 19, rotating it in the same direction
as thatin which the wheel 16 rotatesand mov-

‘ing the support 6 one way, (forward;) but

when the said frame has been swuang upward
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then the uppermost wheel 17 is dlsenoafred v

from the wheel 18, whereas the lowest Wheel
17 is brought into endaoement with the wheel
18, which, together Wlth the spindle 19, is
then turned in the opposite direction as that
of the rotation of the wheel 16, thus moving
the support 6 the opposite way, (backward )

The bed 7, Fig. 1, of the support 6 is capa-
ble of being moved transversely to the direc-
tion of its 1engbh along a second bed 20 by
means of the screw-spindle 21. The spur-
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wheel 18 df the screw-spindle 19 rotates a | effected in thesame manneras thead justment

spur-wheel 22, which is situated underit and
whoseshaft 23 carrieson its otherend a bevel-
wheel 24, which engages with the bevel-wheel
25 on the shaft 26. The movement of this
shaft is transmitted by means of the spur-
wheels 27 and 28 to a shaft 29, which in its
turn rotates, by means of the spur-wheels 30
and 31, a screw-spindle 32. This spindle
movesanothersupport 33 along its bed. This
supportreceivesthe cone-disk tobe machined.
Through its center there extends a vertical
shaft 34, which receives rotation from below
from the spindle 32 by means of the bevel-
gearing 35 86. Atits upper end this shaft 34
carries a spur-wheel 37, and this wheel gears
in a larger spur-wheel 38, which is mounted
loose upon a shaft 39, that is parallel to the
shaft 34. The wheel 38 carries on its upper
face a dividing-disk 40, provided with con-
centric rows of holes. . This dividing-disk 40
is fixed to the wheel 38 and is coupled by
means of the pin 41, which is inserted in one
of theholesof the corresponding row of holes,
with a crank 42, which is fixed to the shaft
39. DBelow there is mounted on the shaft-39
a worm 43, which gears with a worm-wheel 44
to which the cone-disk to be machined is
fixed. The shaft 39 drives, by means of the
spur-wheels 45 46, a second shaft 47, Fig. 2,
which is parallel to it and which moves, by

means of a worm 48, a smaller worm-wheel |

49. This latter serves to receive cone-disks

‘of small sizes.

Each of the two worm-gears 43 44 and 4849
is adjustable vertically and also both are ca-
pable of rotating with the whole wheel-gear
vpon the base-plate of the support 33, driven
by the shaft 31 about the latter, the arrange-
ment being such that the upper part of the
support is guided, by means of the dovetail-
shaped heads of the attachment-screws, in a
suitable annular groove in the base-plate of
the support. DBy this means the cone-disk
which is to be machined and which is fixed
on the respective worm-wheels 44 or 49 and
of which a broken-off portion is indicated in
Fig. 2 on the left of the wheel 44 can be set
at the proper height and at the proper angle
to the milling-cutter 11. In order to set the
second support at the proper distance from
the milling-cutter, the cone-wheel 35, which
is mounted on the corresponding spindle 32
andisprovided withaninternalserew-thread,
must be uncoupled from said spindle by the
removal of the wedge 50. Then by rotating
the spindle 32 the second support can be
pushed forward or rearward by rotating the
spindle 32 until the support is in the proper
position. The wedge 50 is then reinserted.
It should be noted that the spur-wheels 30
and 31, which drive the spindle 32 of the sec-
ond support, must be changed to snit the de-
sired piteh iu each case of the serew-teeth to
be cut.

The adjustment or setting of the rotating
milling-cutter with reference to the work is

of an ordinary lathe-cutfer.

In Fig. 4, 11 is the cutting-tool, and d d the
cone-disk., 'The axis of rotatione f of the tool
forms with the axis of rotation f g of the cone-
disk the acuteanglen. Thelinet ¢zindicates
the direction in which the cutting-tool is dis-
placed. In the cone-disk it is indicated at %
Iz by hatching, which part is to be removed by
the cutting-tool.

Iclaim as myinvention and desire to seenre
by Letters Patent— ' ’

1. In a machine for milling bevel-wheels so

astoproduce or finish helically-arranged teeth
the combination of a worm-wheel; carrying
the cone-disk to be machined, a cutter rota-
table about its longitudinal axis and movable
in the direction of its axis and at right an-
gles to it, means acting simultaneously upon
the said cutter and the said worm-wheel in
such a manner, as to rotate the said cutfber,
to move it at right angles to its longitudinal
axis and to impart a slow partial rotation to
the said worm-wheel, and means of adjusting
the said cutter in the direction of its longitu-
dinal axis, substantially as deseribed.
. 2. In a machine for milling bevel-wheels so
asto produce or finish helieally-arranged teeth
the combination of a worm-wheel; carrying
the cone-disk to be machined a cutter rota-
table about its longitudinal axis and movable
in the -direction of its axis and at right an-
gles to it, means acting simultaneously upon
the said cutter and the said worm-wheel in
such a manner, as to rotate the said cutter
to move it at right angles to its longitudinal
axis, and to impart a slow partial rotation to
the said worm-wheel, means of adjusting the
said cutter in the direetion of itslongitudinal
axis and means of adjusting the said worm-
wheel with regard to the said cutter, substan-
tially as deseribed.

3. In a machine for milling bevel-wheels so
asto produceorfinish helically-arranged teeth
the combinatiou of the worm-wheel carrying
the cone-disk to be machined, a cutter rota-
table about its longitudinal axis and movable
in the direction of its axis and at right an-
gles to it, means acting simualtaneously upon
the said eutter and the said worm-wheel in

‘such a manner as to rotate the sald cutter

to move it at right angles to its longitudinal
axis and to impart a slow partial rotation to
the said worm-wheel, means of adjusting the
said eutter in the direction of its longitudinal
axis and means of adjusting the said worm-
wheel with regard to the said cutter, verti-
cally, horizontally, and rotating about a ver-
tical axis, substantially as described. .

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

RUZEBIGSZ POLANOWSKL [ s]

Witnesges:
ADOLF JAHN,
HEINRICH MARKERT.
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