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, Application filed May 16 

7"o all whom it pay concern. 
Be it known that i, GUEpo HoRN, a citizen 

of Germany and a resident of Berlin-Weis 
sensee, in Germany, have invented certain 
new and useful Improvements in Milling 
Machines, (for which I have filed application 
in Germany on the 21st of August, 1916,) of 
which the following is a specification. 
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My invention relates to milling machines 
and particularly to milling machines de 
signed for producing cams and the like ob 
jects of irregular contour. The object of 
my present invention is to produce an in 
proved milling machine whereby spherical 
and other copy milling work may be pro 
duced by means of readily producable copy 
C.S. 

The known copy milling machines are de 
signed to transfer the contour of a copy cam upon the work, the milling spindle moving 
either parallel within the same plane or 
axially, unless the contour of the Work is eventually produced through correspond 
ing movements of the latter. The former 
method requires very accurate copy cams 
and is not applicable for any repetition of 
the same contour upon the same work, nor. 
for milling spherical contours. While those 
milling machines which are especially de 
signed for producing spherical contours do 
not employ copy cams. . . . . 
According to my present invention 

spherical as well as other cam contours are 
produced after simple copy cans by heans 
of an oscillating milling tool which produces 
the desired contoul's after an evolution 
method. The essential feature of this evolu 
tion method consists in the fact that the 
oscillating milling tool is controlled by 
means of a simple revolving cam and pro 
duces upon the work the desired contour 
as the result of the movement of the milling 
tool and the feed of the work, the latter re 
volving in a definite relation to the move 
ment of the milling tool control cam. 
The milling device according to my inven 

tion is mainly designed for such revolving 
work on which a certain contour occurs more 
than once within the effective path of the 
cam. For spherical milling work the axis 
of the work to be wrought upon is ar 
ranged at right angle to the axis of oscil 
lation of the milling spindle; for milling 
other contours the axis of the work, the axis 
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of the milling tool, and the axis of osci 
lation of the latter are disposed parallel. 
With a uniform revolving feed or cross 

in a given unit of time. For the economical 
utilization of Such a machine it is therefore. 
desirable that provisions be made for a feel 
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feed hilling work of this character causes the milling tool to cut varying lengths with 
60 

regulator that adjusts itself automatically 
So that the Working capacity of the milling 
tool remains constant throughout. 

It is a further object of my invention to provide an automatically acting feed regul 
lator that adjusts the feed in relation to 
the actual length of the cutting path of the 
milling tool. - ... 

On account of the difference in operation 
from the Ordinary milling machines, this in 
vention may be designated as an evolution 
milling machine, thereby indicating that the 
Inill form does not have a form which is 
similar to that of the finished piece, the form 
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of the latter being developed diring the 
operation of the machine. 
To render my invention more clear I have 

illustrated embodiments of the same in the 
accompanying drawings by way of example. 

In Figures 1 to 3 I have shown a machine 
according to my present invention for pro 
ducing spherical cam contours, Figure be 
ing an elevation, Figure 2 a plan view, and 
Figure 3 a side view of the machine. 
Figure 4 represents a milling work such as 
may be produced by the machine illustrated 
in Figures 1 to 3, while Figure 5 shows a 
copy can suitable for a work shown in 
Figure 4. With the kind of work shown 
for instance in Figure 4, the milling tool 
is required to perform an approximately un 
varying cutting length for a unit time 
throughout, hence, no feeding speed regu 
lator is required which I have therefore 
omitted in the construction shown in 
Figures 1 to 3. However, such a device is 
shown in another embodiment of my inven 
tion illustrated in Figures 6 to 8 inclusive, 
Figure 6 being an elevation, Figure 7 a side 
view seen from the left of Figure 6, and Figure 8 a. 
the machine. Figure 9 shows a typical ex 
ample of a work, and Figures 10 and 11 the 
milling and feeding cams for the production 
of such work. The modified embodiment of 
my invention as shown in Figures 6 to 8 is 
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a divided slide 4, 4. 

2 

illustrated in Figure 12 in a perspective 
view. 
The nachine frame 1 is provided with a 

bed like structure carrying the tracks 1'. 
At one end of the frame 1 there is mounted 
the spindle 2 of the circular table 3 which 
is provided at its circumference with teeth 
engaging a worm shaft 26 by means of which 
the feed is communicated to the said table. 
Upon the tracks 1 is lengthwise movable 

The slide part 4 car 
lies upon a hollow pivot 6 the oscillation 
plate 6 with the extension 7 and the adjust 
ably mounted guide roller 8 mounted at 
the end of the latte'. The angular position 
of the extension 7 is rendered adjustable 
relative to the oscillator 6 by means of a 
screw and slot connection 7. The Spindle 
stock 5 is adjustably mounted upon a track 
6' of the oscillation plate 6. The axis of 
the milling spindle 3 crosses the axis of 
oscillation at a right angle; and the axis 
of revolution of the work, 27 to be wrought 
upon is likewise disposed at a right angle to 
the axis of oscillation. . . . . . 
The machine is operated by means of 

the shaft 10 receiving its driving power over 
the belt pulley 9. Two pairs of bevel gears 
11, 12 and 11, 12 communicate the driving 
power to the milling spindle 13. I have 
onnitted from the drawings the milling tool 
since such tools are well known to those 
skilled in the art to which this invention. 
lefers. The slide part 4' carries the upright 
shaft 14; on the upper end of the latter is 
mounted the contour control can or copy 
can 15. 
carries the gear wheel 16 that engages the 
worm 17 upon the shaft 18. The latter is 
actuated from the main shaft 10 over the 
gear wheels 19 and 20. From the end op 
posite to the driving wheel 20, the shaft 1S 
actuates the feed shaft 24 over a set of 
change wheels 21, 22, and 23. The feed shaft 
24 revolves the worm shaft 26 by means of a 
pair of bevel wheels 25. 
The work to be wrought upon is desig 

nated 27, and it is presumed that the same 
is to be provided with the spherical, viz. 
concave cam groove illustrated in Figure 4. 
The copy cam required for this species of 
work is reproduced in Figure 5 and is of a 
very simple structure. 
When the machine is set into operation 

the copy cam 15 is caused to revolve owing 
to the gear connection above described. The 
circular table 3 revolves also and its ratio 
of speed with regard to the 'evolution of 
the copy cam 15 is determined by the size 
of the change wheels 21 and 23. In the 
present instance the copy cam is required to 
perform six full revolutions while the work 
is once turned, in order to reproduce the 
groove contour six times. The contour that 
can be produced by means of the copy cam 

The lower end of the shaft 14 
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15 can be milled into the Work as many times 
during one revolution of the latter as may 
be desired; all that is necessary is to change 
the ratio of speed between the copy can 
and the work table correspondingly. 70 
The extent of the oscillation of the milling 

tool can be adjusted by approaching or mov 
ing apart the slide sections 4 and 4 and 
readjusting the active length of the exten 
sion arm 7. Hence, figures of similar con 
tour but different size can be produced with 
one and the same copy cam. W , , , , 
The described construction is designed for 

spherical milling work of a character similar 
to that shown in Figure 4. Cams of this 
spherical curvature are required, for in 
stance, as control cams for the guidance of 
machine parts the axis of rotation of which 
meet in the point about which the milling 
spindle oscillates. For cams of the character 
shown, for instance, in Figures 9, 10, and 11, 
I have designed the construction shown in 
Figures 6 to S. However, the machine shown 
in Figures 1 to 3 may be adapted to like 
requirements by arranging the milling spin 
dle at a right angle to the actuating shaft 
and by rendering the machine table angul 
larly adjustable. 

Referring to the construction shown in 
Figures 6 to S, the oscillation plate 6 rests 
directly upon the track 1 of the bed 1 
which carries the shaft 14 on which the copy 
cam 15 is secured. The oscillation plate 6 
is operated from an independent gear. The 
milling tool is actuated from the driving 
pulley 9 receiving its power from an over 
head shaft 9 over a pulley 9' and a belt 
9' '. The stepped cone pulley 29 is provided 
for the operation of the feed. The cone 
pulley 29 is secured upon a shaft 18 from 
which is derived the drive for the copy cam 
15 and for the chuck 3 for the work in a 
similar manner as described with reference 
to the first embodiment of the invention 
shown in Figures 1 to 3. The shaft 18 is 
positively connected to the shaft 14 by 
means of a worm gear 17, 16, and to the 
shaft 24 by means of toothed gear wheels 
21, 22, 23. The shaft 24 drives the shaft 2 
and the chuck 3 secured thereon by means 
of a pair of bevel wheels 25, 25, the shaft 
25 and the worm gear 26, 3. 

Besides the copy cam 15, the shaft 14 
carries the control cam 30 for the feed ad 
justment. The latter comprises a counter 
shaft and a pair of pulleys. The cone pulley 
3i drives while the cone pulley 32 and the 
stepped pulley 33 are driven parts of the 
gear. The belt mover 34 is operated by 
means of a lever 35 directly controlled by 
the cam 30. I provide counter weights which 
are omitted for the sake of clearness and 
by means of which the cam actuated parts 
are kept in contact with the respective cams, 

In Figure 10 I have illustrated a copy 
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cam adapted for the production of the 
work 27 shown in Figure 9. In this case 
the feed conti'ol cam 30 would require a 
contour similar to that shown in Figure 11. 
The cooperation of the different machine 

parts will now describe with reference to 
the modified construction shown in Figures 
6 to 8. In this case both of the Worm gears. 
viz. that for the operation of the copy cam 
15 and that for the revolution of the chuck 
3 for the work, have equal numbers of 
threads and teeth respectively. The change 
wheel 21 upon the shaft, 18 is half as large 
as the wheel 23 upon the feed shaft, 24. 
Hence, the work is revolved one half a turn 
when the Worm 7 has revolved the worm 
wheel 16 and the copy calm 15 a full turn. 
When the work is finished, its contour is 
The division of the sectional face of the 

work 27 into 24 parts, as shown in Figure 
9, corresponds to the division of the copy 
cam, Figure 10, into 12 parts; the figures 
indicating the coinciding angular p9sitions, 
the largest radius of the work 27 corre 
sponds to the Smallest radius of the copy 
can 15. 
Femains constant, the cutting capacity of 
the milling tool remains equal between the 
points to 5, increases between the points 
5 and 6, decreases between the points 6 and 
7, is considerably less between the points 
7 and 9, and increases thereafter in the same 
proportion in which it decreased previously. 
If it is desired that the machine operates 
with the maximum milling tool feed allow 
able, the corresponding speed need only be 
ascertained between the points 1 to 5 of 
the milling tool path and the feed regu 
lator adjusted accordingly. At the moment 
when the feeding speed tends to increase the 
ascending polition between the points 5 and 
6 of the feed control cam operates the lever 
35 of the feed regulating gear which is 
thereby slowed down accordingly. Since 
the effective curve of the cam 30 descends 
'apidly between the points 6 and 7 and 
remains unchanged up to the point 9, the 
result is that the speed regulato' increases 
the angular speed of both the work and the 
copy cam to such an amount that the Speed 
of the milling tool remains constant. 

For the adjustinent and readiustinent of 
the cutting depth. I have provided the ad 
justable roller 8 (see Figure 7). By in 
creasing its distance from the extension 7, 
the milling tool is caused to cut deeper into 
the work. 
With the construction shown in Figures 1 

to 3, the cutting depth of the milling tool. 
is adjusted by a movement of the spindle 
stock 5 tipon the track 6' of the oscillation 
plate 6. 

if it is desired to give the contours pro 
duced a finishing grinding, it is only nec 

If the angular speed of the feed 

essary to put a grinding wheel in place of 
the milling tool and to provide a separate 
drive for the saine. However, the grinding 
wheel must have a diameter as equal as 
possible to that of the willing tool as other 
wise the produced contour of the work will 
be affected. 
The limit of the size of the copy can 

depends upon the size of the machine. A 
circle is made upon the copy cam plate. 
This circle may be considered as the basis 
circle and is divided into as many parts as 
the contour to be miled. Into the atter 
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a basis circle is made from which the dis 
tance of the contour is measured successively 
within the division lines and transferred 
upon the copy cam plate at a proportion 
equal to the proportion of the lengths of 
the evers between the oscillation axis and 
milling tool and oscillation axis and guide 
role. 
Should the form of the work require it 

the circular feed of the latter may be sub 
stituted by a cross table feed. 
Having now described my invention, what 

I claim as my invention and desire to secure 
by Letters Patent of the United States, is:- 

1. Milling machine, comprising, in com 
bination, a table for the work to be wrought 
upon, feeding mechanism for said table, a 
milling spindle adapted to receive a milling 
tool, an oscillatory carrier for said milling 
Spindle and adapted to be cam controlled. 
the axis of Oscillation of said carrier being 
disposed at a right angle to the axis of said 
spindle, a revoluble cam for said carrier to 
control its oscillatory movement, feedin 
mechanism for Said cam, said second ES 
mechanism operating in timed relation to 
said first named mechanism, actuating 
means for said milling spindle, and means 
in connection With said second named mech 
anistin for altering the ratio of speed be 
tween the feed of said can and the feed of 
said table, whereby the contour of said cam 
nay be reproduced more than once within 
the course of the complete cam contour to 
be produced upon the work. 

2. Milling machine, coimprising, in combi 
nation, a revoluble table for the work to be 
wrought upon, feeding mechanism for said 
table, a milling spindle adapted to receive a 
milling tool, an oscillatory carrier for said 
milling spindle and adapted to be can con 
trolled, the axis of oscillation of said carrier 
being disposed at a right angle to the axis of 

8 said spindle as well as to the axis of said 
table, a revolubie can for said carrier to con 
trol its Oscillatory movement, feeding mecha 
nism for said cam, said second named mecha 
Inism operating in timed relation to said first 
named mechanism, actuating means for said 
milling spindle, and means in connection 
with said second nained mechanism for alter 
ing the ratio of speed between the feed of 
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said can and the feed of said table, whereby 
the contour of Said can may be reproduced 
repeatedly within the course of the complete 
cam contour to be reproduced upon the work. 
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3. Milling machine, comprising, in combi 
nation, a table for the: Work to be Wrought 
upon, feeding mechanism for said table, a. 
milling spindle adapted to receive a milling 
tool, an oscillatory carrier for said milling 
Spindle and adapted to be calm controlled, the 
axis of oscillation of said carrier being dis 
posed at a light angle to the axis of said 
spindle, a revoluble cam for said carrier to 
control its oscillatory movement. feeding 
mechanism for said calm, said second named 
lmechanism operating in timed relation to 
said first named gear, actuating means for 
said milling spindle, means in connection 
with said second named mechanism for al 
lowing of altering the ratio of speed between 
the feed of said cann and the feed of said: 
table, whereby the contour of said can may 
be repl’oduced more than once within the 
course of the complete can contour to be pro 
duced upon the worli, and means for adjust 
ing the position of said spindle upon said 
carrier and relative to the Work: 

4. Milling machine, comprising, in combi 
nation, a revoluble table for the work to be 
Wrought upon, feeding mechanism for said 
table, a milling spindle adapted to receive a 
milling tool, an oscillatory carrier for said 
milling spindle and adapted to be cam con 
trolled, the axis of oscillation of said carrier 
being disposed at a right angle to the axis of 
said spindle as well as to the axis of said 
table, a revoluble cam for said carrier to con 
trol its oscillatory movement, feeding mech 
anism for said calm, said second named mech 
anism operating in timed relation to said 
first named mechanism, actuating means for 
said milling spindle, means in connection 
with said second named mechanism for alter 
ing the ratio of speed between the feed of 
said cam and the feed of said table, whereby 
the contour of said cam may be reproduced 
more than once within the course of the com 
plete cam contour to be reproduced upon the 
work, and means for adjusting the position 
of said spindle upon said carrier and rela 
tive to the work. . . . . . . . 

5. Milling machine, comprising, in combi 
nation, a table for the work to be wrought 
upon, feeding mechanism for said table, an 
oscillatory carrier extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling spindle being mounted upon one 
extension of said carrier, an adjustable arm 
at the extension of said carrier that is op 
posite to said first named extension carrying 
said milling spindle. Said arm being adapted 
to be cam controlled, a revoluble, cam acting 
upon said arm so as to control the oscillatory 
movement of said carrier, the axis of oscil 

1,406,866 
lation of said carrier being disposed at a 
right angle to the axis of said milling spin 
dle, actuating means for said milling spin 
dle, and feeding mechanism for said calm. 

6. Milling machine, comprising, in combi 
nation, a table for the work to be wrought 
upon, feeding mechanism for said table, an 
Oscillatory carrier extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling spindle being mounted upon one 
extension of said carrier, an adjustable arm 
at the extension of said carrier that is oppo 
site to said first named extension carrying 
said milling spindle, an adjustable cam fol 
lower at the free end of said arm, a revoluble 
can acting upon said arm so as to control 
the oscillatory movement of said carrier, the 
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axis of oscillation of said carrier being dis 
posed at a right angle to the axis of said 
milling spindle, acuating means for said 
milling spindle, a slide consisting of two 
relatively adjustable sections, one of said sec 
tions carrying said oscillatory carrier while 
the second section carries said revoluble cam, 
whereby the ratio of leverage between the 
axis of oscillation and the actuating point of 
said cam on the one hand and the milling 
point on the other hand may be altered. and 
actuating means for said cam. 

7. Milling machine, comprising, in com 
bination, a table for the work to be wrought 
upon, feeding mechanism for said table, an 
oscillatory carrier extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling spindle being mounted upon 
one extension of said carrier, an adjustable 
arin at the extension of said carrier that is 
opposite to said first named extension carry 
ing said milling spindle, said arm being 
adapted to be cam controlled, a revoluble 
can acting upon said arm so as to control 
the oscillatory movement of said carrier, 
the axis of oscillation of said carrier being 
disposed at a right angle to the axis of said 
milling Spindle. actuating means for said 
milling spindle, and feeding mechanism for 
said cam, said last named mechanism oper 
ating in timed relation to said first named 
mechanism. 

8. Milling machine, comprising, in com 
bination, a table for the work to be wrought 
upon, feeding mechanim for said table, an 
oscillatory carrier, extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling spindle being mounted upon 
one extension of said, carrier, an adjustable 
arm at the extension of said carrier that is 
opposite to said first named extension carry 
ing said milling spindle, an adjustable cam 
follower at the free end of said arm, a rev 
oluble cam acting upon said arm. So as to 
control the oscillatory, movement of said car. 
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rier, the axis of oscillation of Said carrier 
being disposed at a right angle to the axis 
of said milling spindle, actuating means for 
said milling spindle, a slide consisting of 
two relatively adjustable sections, one of 
said sections carrying said oscillatory car 
lier while the second section carries. Said 
revoluble cam, whereby the ratio of leverage 
between the axis of oscillation and the ac 
tuating point of said cam on the one hand 
and the milling point on the other hand 
may be altered, feeding mechanism for said 
cam, said last named mechanism operating 
in timed reation to said first named mecha 
nism. 

9. Milling machine, comprising, in com 
bination, a table for the work to be wrought 
upon, feeding mechanism for said table, an 
oscillatory carrier extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling spindle being mounted upon 
one extension of said carrier, an adjustable 
arm at the extension of said carrier that is 
opposite to said first named extension car 
lying said milling spindle, said arm being 
adapted to be cam controlled, a revoluble 
cam acting upon said arm so as to control 
the oscillatory movement of said carrier, the 
axis of oscillation of said carrier being dis 
posed at a right angle to the axis of Said 
imilling spindle, actuating means for said 
milling spindle, feeding mechanism for said 
cam, said last named mechanism operating. 
in timed relation to said first named mecha 
nism, and means in connection with said 
last named mechanism for altering the ratio 
of speed between the feed of said cam and 
the feed of said table, whereby the contour 
of said cam may be reproduced more than 
once within the course of the complete cam 
contour to be produced upon the work. 

10. Milling machine, comprising, in com 
bination, a table for the work to be wrought 
upon, feeding mechanism for said table, an 
oscillatory carrier extending in opposite di 
rections from its axis of oscillation, a mill 
ing spindle adapted to receive a milling tool, 
said milling being mounted upon one ex 
tension of said carrier, an adjustable arm 
at the extension of said carrier that is oppo 
site to said first named extension carrying 
said milling spindle, an adjustable cam fol 
lower at the free end of said arm, a rev 
oluble cam acting upon said arm so as to 
control the oscillatorv movement of said 
carrier, the axis of oscillation of said carrier 
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being disposed at a right angle to the axis 
of said milling spindle, actuating means for 
said milling spindle, a slide consisting of 
two relatively adjustable sections one of 
which carrying said oscillatory carrier while 
the second section carries said revoluble 
cam, whereby the ratio of leverage between 
the axis of oscillation ind the actuating point 

5. 
of said cam on the one hand and the mill 
ing point on the other hand may be altered, 
feeding mechaninn for said cam, said last 
named mechanism operating in timed rela 
tion to said first named mechanism, and 
means in connection with said Second named 
feeding mechanism for altering the ratio of 
speed between the feed of said cam and the 
feed of said table, whereby the contour of 
said cam may be reproduced at least twice 
within the course of the complete cam con 
tour to be produced upon the work. 

11. Milling machine, comprising, in coin 
bination, a device for holding the work to 
be wrought upon, feeding mechanism fol' 
said device, a milling device, an oscillatory 
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carrier for said milling device and adapted 
to be cam controlled, a revoluble cam for 
said carrier to control its oscillatory nove 
ment, actuating mechanism for said milling 
device, feeding mechanism for said can, 
and a speed regulating device operatively 
connected with both said first named feed 
ing mechanism and said last named feeding 
mechanism, whereby the feed of the work 90 

85 

and the feed of said cam is automatically 
regulated in accordance to the milling work 
to be performed. . 

12. Milling machine, comprising, in conn 
bination, a device for holding the Work to 95 
be wrought upon, feeding mechanism for 
said device, a milling device, an oscillatory 
carrier for said milling device and adapted 
to be cam controlled, a revoluble cam for 
said carrier to control its oscillatory move - 100 
ment, actuating mechanism for said mill 
ing device, feeding mechanism for said cann, 
and a speed regulating device operatively 
connected with both said first named feed 
ing mechanism and said last named feeding 105 
mechanism and comprising a controlling 
cam mounted concentrically with said first 
named cam and so as to participate of the 
revolving movement of the latter, whereby 
the feed of the work and the feed of said 
cam is automatically regulated in accordance 
to the milling work to be performed. 

13. Milling machine, comprising, in com. 
bination, a device for holding the work to 
he wrought upon, feeding mechanism for 
said device, a milling device. an oscillatory 

0 
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carrier for said milling device and extend 
ing in opposite directions from the axis of 
oscillation, said milling device being mount 
ed upon one extension of said carrier, an ad 
justable arm at the earlier extension that 
is opposite to said first named extension, 
said arm being adapted to be cam con 

20 

trolled, a revoluble cam acting upon said 
arm so as to control the oscillatory move - 125 
ments of said carrier, actuating means for 
said milling device, feeding mechanism for 
said cam, and a cam controlled speed 
regulator operatively connected with both 
said first named feeding mechanism for the 130 
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work and said last named feeding fuecha 
inism for said revoluble cam, the controlling 
cam of said regulato' being laounted con 
centrically with said first nained can and 
so as to participate of the 'evolving nove 
ments of the latter, whereby the feed of 
the work and the feed of said finist named 
controlling cam is automatically regulated 
in accordance to the amount of milling Work 
to be performed. 

14. Milling machine, comprising, in com 
bination, a device for holding the work to 
be wrought upon, feeding mechanism for 
said device, a milling device, an oscillatory 
carrier for said milling device and adapted 
to be cam controlled, a revoluble cam for 
said carrier to control its oscillatory move 
ment, actuating means for said milling de 
vice, feeding mechanism for said cam, and 
in operative connection. With said last named 
feeding mechanism means for altering the 
ratio of speed between the feed of said can 
and the feed of said work holding device, 
whereby the contour of said cam may be 
reproduced at least twice within the course 
of the complete cam contour to be produced 
upon the work, and a speed regulating de 
vice operatively connected with both said 
first named feeding mechanism and said 
last named feeding mechanism, whereby the 
feed of the work and the feed of said cam 
is automatically regulated in accordance to 
the milling work to be performed. 

15. Milling machine, comprising, in com 
bination, a device for holding the work to 
be wrought upon, feeding mechanism for 
said device, a milling device, an oscillatory 
carrier for said milling device and extend 
ing in opposite directions from the axis of 
oscillation, said milling device being mount 
ed upon one extension of said carrier, an 
adjustable arm at the carrier extension that 
is opposite to said first named extension, 
said arm being adapted to be cam con 
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trolled, a revoluble can acting upon said 
arm so as to control the oscillatory move 
ments of said carrier, actuating means for 
said milling device, feeding mechanism for 
said cam, a cam controlled speed regulator 
operatively connected with both said first 
named feeding mechanism for the Work and 
said last named feeding mechanism for said 
revoluble cam, the controlling cam of said 
regulator being mounted concentrically with 
said first named cam and so as to participate 
in the revolving movements of the latter, 
whereby the feed of the work and the feed 
of said first named controlling cam is auto 
matically regulated in accordance to the 
amount of milling work to be performed, 
and in operative connection with said sec 
ond named feeding mechanism means for 
altering the ratio of speed between the feed 
of said can and the feed of said work hold 
ing device, whereby the contour of said cam 
may be reproduced at least twice within the 
course of the complete cam contour to be 
produced upon the work. . 

16. Milling machine, comprising, in com 
bination, a device: for holding the work to 
be wrought upon, feeding mechanism for 
said device, a milling device comprising a 
milling spindle of two positively connected 
spindle parts disposed at a right angle to 
each other, an oscillatory carrier for said 
milling device and adapted to be cam con 
trolled, a revoluble can for said carrier to 
control its oscillatory movement, actuating 
mechanism for said milling device, feeding 
mechanism for said cann, and a speed regulat 
ing device operatively connected with both 
said first named feeding mechanism and 
said last named feeding mechanism, whereby 
the feed of the work and the feed of said 
cam is automatically regulated in accord 
ance to the milling work to be performed. 
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