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Published May 4, 1943

Serial No. 392,532

ALIEN PROPERTY CUSTODIAN

GEAR SHAPING MACHINES

Georg Gert Frederichs,

Kassel-Bragselsherg,

'(li‘glmany; vested In the Alien Property Custo-
Application filed May 8, 1941

My invention relates to machines for shaping
gear by the conjoint relative reciprocation and
rotation of the work piece and the fool, in which
machines the tool is on its return stroke disen-
gaged from the work piece.

In the known machines of the said ¢lass elther
the tool spindle together with the cutter and the
spindie carrier or the whole work supporting table
together with the work plece must be withdrawn,
and by the short and rapid movements of the
heavy spindle carrier or of the supporting table
the machinery is subjected to violent shocks
which have an unfavourable influence on the
cleanliness and exactness of the work. Moreover
bulky driving means are necessary for the sald
movements, which means are highly subjected to
wear and require much power. It is especially
diflcult to fix the heavy supporting table at each
shaping stroke.

The object of my invention is to eliminate the
sald drawbacks by disengaging the tool from the
work piece in such a way that the cutter is moved
relatively to the tool spindle, or that the tool
spindle together with the cutter is moved rela-
tively to the spindle carrier. By this arrangement
it is rendered possible to use two cutting teols,
of which the one performs the rough-eutting,
whereas the other performs the smoothing. In
this way a grester cleanliness and exactness ef
the toothed work and a longer duration of the
cutting edges of the tools are attained.

Other objects of my Invention will be apparent
from the following specification referring to the
drawings. According to a preferred embodiment
of my invention the movement of the cutter rela-
tively to the tool spindle 1s executed with hydrau-
lic means, and an object of my invention is also
the exact adjustment of the tool relatively to the
work plece.

In the drawings several embodiments of my
invention are shown.

Fig. 1 is a side elevation of the gear sheaping
machine, partly in section.

Fig. 2 is a section through a portion of the
tool spindle to which the cutter is articulated.

Flg. 3 15 a section through the tool spindle ac-
cording to the line IIT-III of Fig. 2.

Fig. 4 shows 8 modification according to which
the cutter is displaced by an eccentric bolt.

Fig. 5 Is a section according to the line V—V
of Fig. 4.

Fig. 6 1s a section according to the line VI—VI
of Fig. 4.

Fig. 7 shows an embodiment according to which
the cytter is moved relatively to the tool spindle
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both in the axial and radjal direction by means
of hydraulicaliy actuated pistons.

Plg. B i8 8 section according to the line
VIOI—VIII of Fig. 7.

Fig. 9 shows a modiflcation according to which
the tool spindle together with the cutter is dis-
placed by means of an eccentric socket.

PFig. 10 is a section according to the line X—X
of Flg. 9.

Fig. 11 |s a side elevation of a shaping machine
with two spindles.

Pig. 12 is a front vlew of the machine according
to Fig. 1}, partly in section.

Pig. 13 i3 ap enlarged section of the two tool
spindles arranged side by side.

Pig. 14 is a seption according to the line
XIV--XIV of Fig, 13.

Pig. 15 is also a section according to the line
XIV—XIV of Fig. 18 showing the adjustment of
the working parts of the machinery relatively to
a work piece of large diameter.

The work plece | is framed on the table 2 which
is rigidly cornected with the spindle carrier 3 in
which the tool spindle 4 Is guided in vertical and
axial dirvection. The toal spindle has several an-
nular rack-teeth meshing with a toothed sector
T which is rotatahlg about the axis 6. By a rota-
tion of the said sector the tool spindle is forced
upwards or downwards in a vertical direection.
Simuitaheously the work piece | as well as the
tool spindle 4 is rolated. The rotation of the tool
spindle is executed by means of the worm 8 and
the worm wheel 9. The cutter 20 is articulated
to the tool spindle 4.

In the embodiments according to Figs. 2 and 3
= balt 12 and a piston (3 connected with it Is
centrically arranged in the spindle 4, The said
plston has tight fit In a cylindric bore 14, 1T of
the spindle and operates like 8 hydraulic pressure-
piston. The pressure liquid is fed with the nec-
essary pressure through the inlet channels 15 and
i8 to the chambers 14 and (1.

The tool splndle is subjected to a reciprocal
movement and is provided with a spur cogging
meshing with a corresponding cogging of the disc
19 to which the cufter 20 is fastened.

The disc 19 has e convex spherical face 21
whieh fits into & eorresponding spherleal con-
cavity 22 of the bolt i2. On the other side a nut
43 15 serewed upon the bolt (2.

The disc 18 has an annular recess of semi-
cireular cross-seetion into which a hold 25 fits.
The sald hold is fast on a ring 26 surrounding the
tool spindle 4.

The ring 26 is held against rotation by the eats
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27 engaging the rod 28, Correspondingly hold
25 and the ring 28 remalns stationary during the
rotation of the tool spindle 4. The hold 28 is
arranged oppositely to the cutting teeth of the
cutter 20 which is cleared away from the tool
spindle only on that side on which the cutting
teeth engage the working plece. The cutter is
swung downwards by a vertfical downward move-
ment of the holt 12.

The operation of the machine is the following:
At the beginning of the vertical working or cut-
ting stroke of the tool spindle 4 the bolt 12 moves
upwards. Under the influence of corresponding
controlling means the pressure liquid 1s then fed
to the lower chamber 7T of the cylinder to force
the piston 13 of the bolt 12 upwards. The disc
19 and the cutter are pressed into the spur cog-
ging 18 of the tool spindie 4, so that the sald disc
19 is rigidly connected with the tool spindie 4.
The purpose of the corresponding spur coggings
of the disc 19 and of the tool spindle 4 is

(1) That they produce at each cutting of work-
ing stroke a rigid connection between the tool
spindle 4 and the cutter 20 with the aid of the bolt
i2 and

(2) That they provide after each stroke for an
exact central position of the cutter relatively to
the tool spindie.

After the end of the working stroke the pres-
sure liguld i1s fed through the channel I8 Into
the upper space {4 of the cylinder, and the bolt
12 1s correspondingly pressed downwards, where-
upon the disc 1% and the cutting gear 20 are on
one side cleared away from the tool spindle 4,
s0 that those teeth of the cutter which work in
the respective moment are brought in such a
distance from the work plece I that at the re-
turn stroke of the tool spindle and of the cutter
the cutting edges of the latter freely pass the
work piece | without touching the same.

The way along which the oscillatory movement
of the cutier 20 about the hold 28 or the pivot
30 of the hold 25 takes place must not be more
than a few millimeters. In Fig, 2 the line 3/ cor-
responds with the working position of the cut-
ting edge, and the line 32 corresponds with the
position according to which the cutting edge is
cleared away from the work plece.

According to the modification shown In Figs.
4, 5 and 6 the tool is not tilted downwards on
only one side but retains its horizontal position
during its movements relatively to the tool
spindie. Also here the tool spindle 4 has a spur
cogelng 18 which is engaged by a corresponding
counter-cogging of the disc 19 for the cutter 20.
Inside of the spindle 4 a socket 33 is rotatahle.
The sald socket has an eccentric bore in which a
bolt 34 is rotatable and axially displaceable. The
said bolt 34 is threaded at 35 and has an eccen-
trically arranged cylindrical stud 88 which Is
concentric to the spindle 4 and which engages
with a concentric bore of the disc 19. The disc
is held on the stud at one end of the same by
the annular shoulder 87 and at the other end by
& nut 38 which engages the disc through the in-
termediary of & ball bearlng 38,

The upper end of the holt 34 has a siot In
which a slide member 40 15 inserted the end faces
of which are adjacent the walls of a cylindrical
chamber 41, 42 In the socket 33. The member
40 forms a hydraulic rotatable piston which im-
parts rotation to the bolt 34, Through the slide
member the cylindrical cha.mber is divided into
the parts 41 and 42,
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The channels 43, 44, 45 and 46 form the inlets
to the pressure chambers 41, 42,

The socket has a central plvot 47 which pro-
trudes through & corresponding bore of the tool
spindle 4 to the outside., To the said pivot a lever
48 Is keyed which holds the socket during the
operation in such a way that the tool spindle 4
rotates about the socket. In this way the device
for radially displacing the cutter remains im-
movable.

The operation is as following: The pressure
liquid enters the chamher 42 and turns the slide-
member 40 and with it the bolt 34. Through the
intermediary of the threads 35 the bolt 34 is
screwed downwards. Simultaneously the eccen-
tric stud 36 osclllates about the axis of the bolt
34, and in consequence thereof the disc 19 to-
gether with the cutter 20 is cleared away from
the cogging 18 of the tool spindle 4. But simul-
taneously the cutter is also cleared away in ra-
dial direction from the work plece I, so that the
return stroke of the tool can take place unim-
peded by the work plece.

Now the pressure liquld is fed through the
channels 43, 44 to the chamber 41. The slide-
member 40 and the bolt 34 are now rotated in the
opposite direction. In consequence thereof the
bolt 34 moves upwards, and the disc 19 is brought
into engagement with the spur-cogging 18 of the
tool spindle 4. The cutter 20 1s now In position
to execute the next following working stroke.

The Figs. 7 and 8 show a construction similar
with that of Figs, 2 and 3, as also here the pres-
sure liquid influences a piston 13 which axialiy
displaces the bolt 12, This bolt does not engender
& tilting movement of the cutter 20 but displaces
the same in the axial direction paralielly to itself,
The radial displacement of the cutter is here
engendered by the piston 49 which is guided in
the bore 50 Into which the pressure liquld is fed
through the channel 51. The channel Bi, the
bore 60 and the piston 4% are provided in the
bolt 52 which is centricaliy and rotatably mount-
ed in the holt 12.

The operation is as following: The pressure
liquid is fed to the chamber (4 through the chan-
nel 1§, The piston together with the bolt (2,
the disc 18 and the cutter 20 moves downwards.
Simultanecusly the pressure liquid s pressed
through the channel 51 into the chamber B0,
The disc and the cutter which are clear from the
cogging are now radiaily moved away from the
work plece 1 by the piston 49. Now also the tool
spindle 4 moves upwards. In the uppermost

_ bosition of the spindle the pressure liguid is fed

to the chamber 17 through the channel 16, The
piston 13 and the cutter move upwards, and the
disc is again brought into engagement with the
cogging 18 in such a way that the disc is
centrically adjusted relatively to the axis of the
tool spindle. Thereby the piston 49 also returns
into its initial position, The cutter is now in the
position to execute another working stroke,

In the embodiment according to Figs. 9 and
10 the teol spindle 4 is mounted In the eccentric
socket T0 which Is arranged in the tool spindle
carrier $4. The eccentric socket Is rotated by
the lever Tl. In consequence thereof the centre
12 of the tool spindle oscillates about the centre
78 of the socket, so that at each stroke-end the
cutting gear 1s moved towards the work plece
or away from it.

According to the last-mentioned arrangement
of the tool relatively to the work plece the masses
which have to be moved ate greater than In the
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other constructlon in which only the cutter is
moved relatively to the tool spindle. The con-
struction according to Figs. 9 and 10 can be used
for machines with only one or with two tool
spindles.

With the machines already described the teeth
of the work plece are only rough-shaped during
the first full rotatlon of the work piece and a
smoothing takes place during a second rotation
of the work piece. But according to the con-
struction shown in Figs. 11-15 the rough-shaping
and smoothing 1s executed during & single rota-
tion, so that the double output Is attalned.

Only the described arrangement of the cutter
relatively to the tool spindle according to this
invention renders it possible to provide two tool
spindles, as the work plece must be moved rela-
tively to the cutter always in the line from the
centre of the work piece to the cenire of the
cutter.

In the carrier 54 of the two tool spindles two
sockets 55, 56 are rotatably mounted and held
against axial movement at both ends, In eccen-
tric bores of the sald sockets the tool spindles
5T, 58 together with the cutters 59, 60 are
mounted, which aggregates are subjected to
axial and rotary movements, The tool spindles
are driven In the axial direction by a toothed
sector 1 oscillating about the axis 6 and engaging
annular rack teeth $ on the spindles.

The tool spindles are rotated by means of
worms 8 and worm-wheels §.

With the sockets 55, 56 levers 61, 62 are con-
nected to which rods 63 are articulated. The
levers 61, 62 have the purpose to adjust the
direction of the clearing movement of the cutter
relatively to the work piece, as shown In Figs.
14 and 15.

By rotation of the sockets 55 and 56 which may
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be clockwise the centres 64 of the tool spindles
57, 58 and of the cutters 58§, 60 osclllate about the
centres 65 of the sockets. The tool spindles 57
and 58 are displaced from the work plece | along
a way (Figs. 14 and 15) which corresponds with
the anguwar movements of the levers 61, 62.

The eccentric sockets 55, 56 of the tool spindles
57, 58 may be adjusted in such a way that thelr
reciprocal movements to and from the work
plece are always In the direction of the lines 66
connecting the centre 67 of the work plece §{ with
the centres 64 of the tools or of the tool spindles,
and it 1s obvious from PFigs. 14 and 15 that the
direction of the lines 66 connecting the respec-
tive centres depends from the diameter of the
work plece according to which the starting posi-
tion of the levers 61, 62 has to be adjusted.

The eccentric sockets also serve for the exact
adjustment, especially in the case that after the
beginning of the working the depth of the teeth
has to be more exactly adjusted within limits of
v millimeter for Iinstance. For this purpose
the levers 61 and 62 are brought Into a corre-
sponding positlon which is fixed for the respec-
tive working.

It {s known that in the operatlons of cutting,
turning and shaping with two tools on a work
piece it Is not possible to do the rough-working
and the smoothing simultaneously. According to
my Invention the two tools are subjected to
mutually reciprocal movements, so that the
rough-cutting edge is working, whilst the smooth-
cutting edge is on its return and vice-versa.

For this reason the tool has during the smooth-
shaping a steady position in which it is not sub-
jected to convulslons, displacements and the like,
An exact and clean shaping and a longer dura-
tion of the cutting edge is attained in this way.

GEORG GERT FREDERICHS.



