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[57] ABSTRACT 
Disclosed herein is a reciprocating drive mechanism 
and means for either amplifying or suppressing the 
output of the mechanism. The mechanism includes a 
rotating cam adjacent to which is positioned a carriage 
member having a cam follower mounted thereon. The 
carriage member acts as a housing for a pair of racks 
which have interengaging teeth and are preferably 
mounted perpendicular to each other. The carriage is 
mounted for translatory movement in response to the 
action of the cam and cam follower and the racks are 
forced into relative movement with respect to the car 
riage by a stationary elongated member. The elon 
gated member has a track on one face thereof, in 
which is engaged a roller, the roller being mounted on 
the surface opposite the teeth of one of the racks. 
When the carriage moves, the follower within the 
elongated member will force its associated rack to 
move within the carriage, which movement of the as 
sociated rack will cause the other rack to have cor 
responding movement. The angular orientation of the 
elongated member controls the amount of movement 
of the other rack and can be adjusted to cause the ef 
fective movement of the other rack to be ampli?ed or 
suppressed. 

9 Claims, 6 Drawing Figures 
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RECIPROCAL DRIVE MECHANISM 

The present invention relates to a reciprocating drive 
mechanism. An application of the mechanism is in tex 
tile machinery, e.g., a winding frame, but it is to be un 
derstood that it can be ?tted to machinery for use in 
other ?elds as well as textiles. 

According to a ?rst aspect of the present invention, 
there is provided a reciprocating drive mechanism in 
cluding two toothed racks slidably mounted at right an 
gles to each other with the teeth thereof interrneshing, 
the angle of inclination of the teeth of the racks being 
such that reciprocating movement of one rack in one 
direction imparts a reciprocating movement in an 
orthogonal direction to the other rack. 

According to a second aspect of the present inven 
tion, there is provided a reciprocating drive mechanism 
including a carriage, ?rst and second'toothed racks 
slidably mounted'on the carriage at right angles to each 
other with the teeth thereof interrneshing, the ?rst rack 
being aligned in the direction of movement of the car 
riage and the angle of inclination of the teeth of the first 
and second racks being such'that'movement of the 
second rack imparts a movement to the ?rst rack, an 
elongated member mounted for various angles of 
inclination with respect‘to the ?rst rack and having a 

' track thereon, and a member attached to the second 
rack so that the member is engageable with the track, 
whereby inclination of the elongated member in the 
same direction as the inclination of the teeth of the first 
and second racks reduces the relative travel between 
the carriage and the ?rst rack and inclination of the 
elongated member in the opposite direction to the 
inclination of the teeth of the ?rst and second racks in 
creases the relative travel between the carriage and the 
?rst rack. 

Preferably, the mechanism further comprises means 
for varying the inclination of the elongated member. 
An embodiment of the invention will now be 

described, by way of example, with reference to the ac 
companying drawings, wherein: , , 

FIG. 1 is a perspective view of the reciprocal drive 
mechanism ?tted in a winding frame; and 

FIGS. 2, 3 and 4 show alternative modes of use of the 
mechanism and by which the amplitude of the travel of 
a bar attached to the device can be determined; 

FIG. 5 is a section taken along line 5-5 of -FIG..1; 
FIG. 6 is a broken perspective of the drive 

mechanism of FIG. 1 illustrating various positions of 
the slideway in phantom. 

In FIGS. 1, 5 and 6 there is shown a conventional 
inclined cam l of a textile machine mounted on a drive 
shaft 2, only a short portion of which is shown. The rim 
of the cam l is formed with a groove 3 serving as a 
guide track for a cam follower roller 3'. A carriage 4 
carries the cam follower roller and is adapted to slide 
on two horizontal parallel shafts 5 and 6 of circular 
cross section. The upper shaft 6 may be the shaft of the 
drive cylinders of the large bobbins in the case of a 
twister, such as cylinder 7. Since the machine is dou 
bled-faced, a second carriage 4' is disposed on the 
second face and is adapted to slide on the shafts ‘S'and 
6’ and operates in a manner similar to carriage 4. The 
carriage 4 carries a slide 8 having a channel therein 
receiving a horizontal rack 9 having inclined teeth, and 
carriage 4 also carries a slide 10 with a channel therein 
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2 
receiving a vertical rack 11 having corresponding 
inclined teeth as shown in- the upper portion of the 
drawing. The inclined teeth of the racks 9, ll inter 
mesh with each other. On the face opposite the mesh 
ing side, the rack 11 carries a follower 16 which is posi 
tioned midway of the vertical rack at the level of the 
horizontal rack. The follower 16 is positioned within a 
longitudinal groove 12 in a ?xed elongated member or 
slideway 13 which may be varied in inclination by 
means of suitable ‘connectors such as bolts. The 
horizontal rack 9 is fast with a reciprocating bar 14 car 
rying yarn guides, one of which is shown at 15, disposed 
before the cylinder 7 for driving a large bobbin. 
The mode of operation of the device is as follows. 

The cam 1 driving the cam follower roller mounted on 
the near side of the carriage 4 thus positively actuates 
the latter to effect reciprocating movement, the con 
stant amplitude of which is equal to the travel of the 
cam follower roller in the groove 3. The carriage 4 car 
ries, during its displacement movements, the two racks 
9 and 11 which intermesh. With the ?xed slideway 
inclined in a similar direction as the inclination of the 
.teeth of the racks, as shown in FIG. 2, and assuming 
that the carriage 4 is displaced in the direction of the 
arrow F,‘ the follower 16 is compelled, to ascend 
towards the right in the groove 12 of the fixed slideway 
l3 and entrains the vertical rack 11 upwardly. Due to 
this fact and since the inclination of the toothing (FIG. 
2) and of the slideway 13 is in the same direction, the 
horizontal rack 9 is urged towards the left in FIG. 1, 
Le, in the direction opposite to that of the arrow F. It is 
clear that the two movements to which the rack 9 is 
subject are subtracted from and cancel each other. For 
example, if the toothing of the racks 9, 11 is inclined at 
45° to the longitudinal axis of the racks and the ?xed 
slideway 15 is inclined at 45° to the rack 9, the resultant 
of the two movements is zero and the reciprocating bar 
14 remains stationary. The movement of the carriage 4 
in the direction opposite to that of the arrow F has the 
same effect in the other sense. 

If the slideway 13 has an inclination which is the in 
verse of that of the toothing (as shown in FIG. 3), the 
two movements to which the horizontal rack’ 9 is sub 
ject are added to each other. For example, if the 
toothing is inclined at 45° in one direction and the 
slideway 13 is inclined at 45° in the other direction, the 
two movements imparted to the rack 9 have the same 
amplitude and the reciprocating travel is doubled rela 
tively to that of the cam. In fact, in the direction of dis 
placement towards the right (arrow F) of the carriage 
4, the follower 16 is obliged this time to descend, 
‘meanwhile .entraining the rack 11 downwardly and the 
rack 9 towards the right. To the displacement imparted 
to the rack 9 by the carriage 4, there is added that of 
equal value, in the example, produced by the rack 11. 

Finally, if the slideway 13 is horizontal, as in the dia 
gram shown in FIG. 4, the reciprocation of the carriage 
4 will ‘have no effect on the vertical rack 11 which will 
also not displace the horizontal rack 9 and, in this case, 
the travel amplitude is simply that of the carriage. 

It should be noted that, in the preceding examples, 
mention has been made of a 45° inclination of the ?xed 
slideway 13. In practice, due to sliding reactions in 
respect of the follower 16 in the slideway 12, the 
inclination which the slideway 13 may adopt is limited. 
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On the other hand, the inclination of the toothing may 
be greater than 45° and, due to the multiplication effect 
of the displacements of the vertical rack 11 acting on 
those of the horizontal rack 9, the resultant of the 
movements to which the latter is subjected may, in ac 
cordance with the previously envisaged limit cases, 
either be zero or double the travel of the cam. A simple 
supplementary mechanism may be used to progressive 
ly vary the inclination of the slideway 13, with a view to 
achieving a progressively decreasing reciprocating 
travel, for the formation of cylindrical textile packages 
having the corners cut off. 

It is to be understood that the invention is not limited 
to the described embodiment and various alterations 
and modi?cations can be made without departing from 
the scope of the appended claims. 
What is claimed is: 
l. A reciprocating drive mechanism comprising a 

movable carriage, ?rst and second toothed racks 
slidably mounted on said carriage at right angles to 
each other with the teeth thereof intermeshing, drive 
means for reciprocating said carriage in a direction 
parallel with said ?rst rack, said ?rst rack being aligned 
with the path of movement of said carriage and the 
angle of inclination of the teeth of said ?rst and second 
racks being such that movement of the second rack im 
parts a movement to said first rack, an elongated 
slideway having a track thereon, and a member at 
tached to said second rack and engaged with said track, 
alignment of said elongated slideway with the inclina 
tion of the teeth of said ?rst and second racks reducing 
the relative travel between said carriage and said first 
rack and alignment of said elongated slideway opposite 
to the inclination of the teeth of said ?rst and second 
rack increasing the relative travel between said car 
riage and said ?rst rack. 

2. A reciprocating drive mechanism comprising a 
movable carriage, ?rst and second toothed racks 
slidably mounted on said carriage at right angles to 
each other with the teeth thereof intermeshing, said 
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?rst rack being aligned with the path of movement of 
said carriage and the angle of inclination of the teeth of 
said ?rst and second racks being such the movement of 
the second rack imparts a movement to said first rack, 
an elongated slidway having a track thereon, and a 
member attached to said second rack and engaged with 
said track, alignment of said elongated slideway with 
the inclination of the teeth of said ?rst and second 
racks reducing the relative travel between said carriage 
and said ?rst rack and alignment of said elongated 
slideway opposite to the inclination of the teeth of said 
?rst and second racks increasing the relative travel 
between said carriage and said ?rst rack, and means for 
varying the inclination of the elongated member. 

3. A mechanism according to claim 1 in which said 
track is de?ned by a groove in said elongated slideway 
and said member attached to said second rack includes 
a roller movable in said groove. 

4. A mechanism according to claim 1 in which the 
teeth of said ?rst and second racks are inclined at an 
angle of at least 45° to the longitudinal axes of said 
racks. 

5. A mechanism according to claim 1 in which the 
maximum angle of inclination of said elongated 
slideway is 45° with respectto the ?rst rack. _ _ 

6. A mechanism according to claim 1 wherein said 
carriage is slidably carried between a pair of shafts. 

7. A mechanism according to claim 1 wherein said 
carriage includes a horizontal slideway and a vertical 
slideway, said ?rst rack is slidably received in said 
horizontal slideway and said second rack is slidably 
received in vertical slideway. 

8. A mechanism according to claim 1 wherein said 
member attached to said second rack is mounted half 
way along said second rack. 

9. The combination according to claim 1, in which 
said drive means comprises a rotatably driven cam and 
a cam follower roller carried by said carriage and en 
gaging said cam. 

* * * * 1r 


