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and rocker bearing constitute a sub-assembly which 
can be adjusted longitudinally of the articulated arm 
with respect to the oscillatory axis so as to effect a 
corresponding change m the angle through WhlCl'l the 
gear segment is oscillated and hence a corresponding 
change in the angle through which the bush and wind 
ing bar oscillates. 
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CURVE DRIVE lFOlR OSCILLATING MOTIONS ON 
WINDING RODS OF STATOR WINDING 

MACHINES 

This invention relates to an improved drive arrange 
ment for imparting an oscillatory motion to a winding 
bar of a stator winding machine at the same time that 
the bar is being reciprocated in order to lay in the con 
ductors for the stator. 
Various types of drives for this purpose have been de 

veloped in the past but have disadvantages of one kind 
or another. For example, in US. Pat. No. 3,460,770 a 
cylindrical body with a cut-in grooved cam and roller 
is utilized but the oscillating stroke of the winding bar 
is ?xed and determined by the particular con?guration 
of the cylindrical body; hence the only way in which the 
oscillating stroke can be changed is by substituting one 
cylindrical body for a different one. A somewhat differ 
ent arrangement is disclosed in German application 
No. 1,488,441 laid open for inspection but an adjust 
ment in the angle of oscillation of the winding bar can 
be effected only by a rather cumbersome transmission 
consisting of a large number _ of elements such that 
speed of the machine is greatly limited. 
The principal object of the present invention is to 

provide an improved oscillatory drive for the winding 
bars which involves relatively few and simple parts hav 
ing small masses, which is reliable in operation and 
which ensures oscillating movements in the maximum 
range of 180° on the winding bar even at high winding 
velocities. 
This objective is attained by a novel oscillatory drive 

mechanism which comprises an articulated arm includ 
ing a gear segment located to one side of the axis 
around which the arm is made to oscillate and which 
meshes with a toothed bush having a non-circular bore, 
e.g., polygonal through which the winding bar is guided 
in its reciprocating movement. To the other side of its 
oscillatory axis, the arm includes a cylindrical shaft 
portion which is accommodated in the bore of a rocker 
bearing provided with a circular cam follower rotatably 
mounted thereon, the cam follower being located be 
tween and contacted by a pair of identical cam discs 
which are mounted on parallel spaced shafts driven at 
the same speed. Rotation of the cam discs at the same 
speed and in the same direction serves to impart a re 
ciprocating movement to the cam follower and rocker 
bearing in a direction transverse to the axis of the artic 
ulated arm which is thereby converted into a corre 
sponding oscillatory motion of the articulated arm and 
gear segment. 
The angular extent of the oscillatory movement of 

the gear segment is determined by the distance be 
tween the rocker bearing'on the cylindrical shaft por 
tion of the articulated arm and the pivot axis and this 
distance is made adjustable by mounting the cam 
discs,cam follower and rocker bearing on a sub 
assembly so that these components can be adjusted lon 
gitudinally of the shaft portion of the articulated arm, 
and secured in any desired position. I 
The foregoing as well as other objects and advantages 

inherent in the invention will become more apparent 
from the following description of a preferred embodi 
ment thereof and from the accompanying drawings 
wherein: 

5 

20 

25 

30 

35 

40 

45 

55 

60 

65 

FIG. 1 is a side view of the drive mechanism within ' 
its housing; 

2 
FIG. 2 is a longitudinal horizontal section taken on 

line A—A of FIG. ll; 
FIG. 3 is a vertical transverse section taken on line 

B-B of FIG. 1; and 
FIG. 4 is a vertical transverse section taken on line 

C—C of FIG. 2. 
With reference now to the drawings and in particular 

to FIG. 1, there is illustrated a housing 1 of a horizon 
tally working stator winding machine, the latter being 
of conventional construction and therefore not further 
detailed. Mounted with housing 1 for rotation about its 
axis is a drive shaft 2. A ?ange 19 is located on the right 
end of shaft 2, as viewed in FIG. 1, and to its right side 
is secured with a variable distance an eccentric roll 18 
which dips, in known manner, between the rolling 
paths of a link 20 from which winding bar or rod 17 is 
entrained in order to transform the rotary motion of 
shaft 2 and ?ange 19 into longitudinal motion of wind 
ing bar 17. While link 20 slides on two parallel spaced 
stationary columns 21, winding bar 17 is guided by 
means of a bush 15 which is mounted for oscillatory 
movement about its axis by means of two sets of ball 
bearings 16 which respectively support the bush for ro 
tation at its opposite ends. The periphery of winding 
bar has a non-circular con?guration, for example, 
square, as shown in FIG. 2, and passes through a non 
circular bore in bush 15, also of the same configuration 
as that of winding bar 17, so that the bar 17 is slidingly 
guided in the bush but cannot rotate relative to it. By 
means in accordance with the invention which will be 
later described, bush 15 is oscillated about its axis while 
winding bar 17 is being reciprocated along its axis and 
thus a combined reciprocating and oscillatory motion 
is imparted to the winding bar. 
The left end portion of shaft 2 is reduced in diameter 

and passes through a bearing located in the wall of 
housing 1 to the outside. Here a drive pulley 3 is 
mounted and pulley 3 is connected by a drive belt 4 to 
a drive motor, not illustrated. Mounted on shaft 2 
within housing 1 near the _left end of the latter as 
viewed in FIG. 1 is a spur gear 5 which is meshed with 
an idler gear 6 mounted for rotation on a stub axle 29 
protruding from the end wall of housing 1 by means of 
a ball bearing 30. As shown more clearly in FIG. 3, 
idler gear 6 is meshed with two spur gears 7, the latter 
being of the same diameter and being secured respec~ 
tively on parallel spaced shafts 8 so as to drive these 
shafts. Spur gears 7 are also of the same diameter as 
gear 5 and have the same number of teeth, and as indi 
cated in FIGS. 2 and 3, the axes of shafts 8 extend par 
allel with the axis of shaft 2, and because of the equal 
size of gears 5 and 7, they are located at equal distances 
from the center of idler gear 6 and the shaft 2, respec 
tively. As seen in FIG. 2, the left end of each shaft 8 is 
mounted for rotation within a ball bearing 31 sup 
ported within the left end wall of housing 1, and in a 
similar manner-the right end of each shaft 8 is also 
mounted for rotation within ball bearing 31 supported 
by a transversely extending web portion la within the 
housing. 
Mounted eccentrically on each shaft 8 is a disc 10, 

each disc 10 being secured upon its respective shaft by 
means of a longitudinally extending key 9 which per 
mits longitudinal displacement along the shaft. As 
shown in‘FIGS. l, 2 and 4, each of the discs 10 is pro 
vided at its right side with a circular guide groove 10a 
which receives a fork 22a upstanding on a slide block 
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22 which is arranged for sliding movement on a plate 
28 secured to the housing by means of screws 32. 
Movement of slide block 22 is in a direction axially of 
shafts 8 and is effected by means of a rack-and-pinion 
drive, there being a rack gear 23 secured in place along 
the slide block 22 and a pinion 24 meshed therewith, 
the pinion 24 being secured to a pinion shaft 24a 
mounted for rotation in plate 28. Located on the pinion 
shaft 240 outside of plate 28 is a collar to which an ad 
justing knob 26 is attached by means of a carrier pin 
25. A nut 27 is provided on the outer threaded end of 
pinion shaft 24a by means of which the adjusting knob 
26 and pinion 24 can be prevented from turning. With 
nut 27 in a loosened state, knob 26 can be rotated, thus 
rotating pinion 24 which thus shifts rack gear 23 and 
hence slide block 22 and the cam discs 10 carried by 
forks 22a longitudinally along the axis of shafts 8 to a 
desired position. Nut 27 is then tightened which then 
serves to pull down on pinion 24 causing slide block 22 
to be locked frictionally against plate 28. 
As seen in FIGS. 2 and 4, a rotatable circular cam fol 

lower 11 with a pressed-in rocker bearing 12 is ar 
ranged between the two cam discs 10, the circular cam 
follower being provided with end ?anges which em 
brace the opposite sides of the cam discs 10. Rocker 
bearing 12 is provided with a central bore which re 
ceives a cylindrically con?gured end 13b of an articu 
lated arm 13 the center line of which coincides with the 
plane containing the axes of the two shafts 8. The artic 
ulation for arm 13 is provided by means of a pivot hear 
ing in the form of a pivot shaft 14 located intermediate 
of and at a normal to the shafts 8, the pivot shaft being 
secured in a fork-shaped part of the housing web la. 
The portion of the articulated arm 13 on the opposite 
side of the pivot shaft 14 from the cylindrical end 13b 
is formed as a gear segment 13a which meshes with the 
toothed periphery of the bush l5. 

OPERATION 

As previously explained, rotation of shaft 2 and 
?ange l9 thereon is converted into a reciprocation of 
link 20 and winding bar 17. During rotation of ?ange 
19 the two cam discs 10 are likewise driven in rotation 
by way of the gear transmission 5, 6, 7 and shafts 8. As 
shown in FIG. 4, the eccentric mounting of the circular 
discs 10 on their respective shafts 8 develop a cam ac 
tion in relation to the circular cam follower 11 located 
intermediate the cam discs 10), and as the latter rotate 
at the same speed, and in the same direction, as indi 
cated by the directional arrows, cam follower 11 will be 
caused to rotate about its axis and also simultaneously 
execute a reciproating motion along a path transverse 
to the axis of arm 13. The reciprocating movement of 
cam follower 11 is thus transmitted to articulated arm 
13 through rocker bearing 12 causing arm 13 to be os 
cillated about the axis of pivot shaft 14 which serves to 
oscillate gear segment 13a and also bush 15 and wind 
ing bar 17 at the latter simultaneously executes its re 
ciprocating motion through the bush 15. The necessary 
synchronous run of ?ange 19 with the cam discs 10 is 
ensured by having the same number of teeth on gear 5, 
driven by shaft 2, and gears 7 driving the twin shafts 8, 
and idler gear 6. At the same time, measures are taken 
to arrange the reciprocating movement of winding bar 
17 along its axis and oscillatory movement about its 
axis by selecting the tooth engagement in a function 
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4 
dependent phase order of 90° to each other, as de 
picted by the positions illustrated in FIGS. 1 and 2. 
Adjustment of the longitudinal stroke of winding bar 

17 is effected inside of housing 1 by adjusting the ec 
centricity of roll 18 on ?ange 19. Adjustment of the os 
cillatory movement of winding bar 17 about its axis is 
effected from the outside of housing 1 by means of the 
adjustment knob 26 which functions to rotate pinion 24 
and effect longitudinal displacement of gear rack 23 
and hence a like displacement of the assembly compris 
ing slide block 22, forks 22a, cam discs 10, follower 11 
and rocker bearing 12 along arm 13. Adjustment of 
rocker bearing 12 in a direction away from the fulcrum 
of the articulated arm 13 established by the axis of 
pivot shaft 14 lengthens the lever arm and reduces the 
angle of oscillation of gear segment 13a in relation to 
the constant reciprocating stroke of rocker bearing 12 
thus effecting a reduction of the angle of oscillation of 
bush 15 and winding bar 17. Conversely, decreasing 
the distance between the center of rocker bearing 12 
and the pivot axis of shaft 14 serves to shorten the lever 
arm and increases the angle of oscillation of gear seg 
ment 13a and also that of bush 15 and winding bar 17 
up to a maximum range of 180°. 

I claim: 
1. A drive mechanism for imparting a combined syn 

chronized reciprocating and oscillatory movement to a 
winding bar of a stator winding machine for laying in 
the conductors comprising a rotary drive means cou 
pled to a ?rst mechanism for converting rotary motion 
of said drive means into reciprocating motion of the 
winding bar, and a second mechanism coupled with 
said rotary drive means for imparting an oscillatory 
movement to said winding bar as it reciprocates, said 
second mechanism including a rotatably mounted os 
cillatory bush having a non-circular bore engaged with 
a corresponding non-circular surface on said winding 
bar for guiding said winding bar in its longitudinal 
movement as well as preventing relative rotation there 
between, an articulated arm which includes a gear seg 
ment located to one side of the axis of articulation and 
which is meshed with an external gear on said bush and 
which further includes a shaft portion located to the 
opposite side of said articulation axis, a rocker bearing 
including a bore through which said shaft portion of 
said articulated arm passes, a pair of cam discs between 
which a circular cam follower mounted on said rocker 
bearing is located, a drive shaft individual to and 
mounting each of said cam discs for rotation in the 
same direction bY said rotary drive means thereby to 
impart a reciprocating movement to said cam follower 
and rocker bearing along a path transverse to the axis 
of said articulated arm thereby to effect an oscillatory 
movement of said am and hence also said gear seg 
ment, bush and winding bar, and means structuring said 
rocker bearing, cam follower and cam discs as a subas 
sembly adjustable longitudinally of said shaft portion of 
said articulated arm thereby to effect a corresponding 
adjustment in the angle through which said arm is oscil 
lated. 

2. A drive mechanism as de?ned in claim 1 wherein 
said cam discs are mounted on their respective drive 
shafts by means including a longitudinally keyed con 
nection which permits longitudinal adjustment of said 
cam discs along said shafts as said sub-assembly is ad 
justed. 
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3. A drive mechanism as de?ned in claim 1 wherein 
said drive shafts for said cam discs are coupled to said 
rotary drive means through a gear transmission. 

4. A drive mechanism as de?ned in claim 1 wherein 
the axes of said drive shafts for said cam discs are lo 
cated in a common plane which passes also through the 
axis of said shaft portion of said articulated arm. 
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6 
5. A drive mechanism as de?ned in claim ll wherein 

said sub-assembly of rocker bearing, cam follower and 
cam discs is carried by an adjustable slide, and which 
further includes a rack gear secured to said slide and a 
hand actuated pinion meshed with said rack gear for 
effecting adjustment thereof. 

is 


