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The object of the present invention is to pro 
duce a fully automatic control for warp winding 
Operations of a spinning frame. 

In the prior Patent No. 1,985,838 issued De 
cember 25, 1934 to Paul B. Reeves, there is dis 
closed a semi-automatic mechanism for control 
ling, through a variable speed drive mechanism 
Of the coned disc type, the speed of a spinning 
frame in Warp winding operations. In that pat 
ent, it is stated that, during warp winding opera 
tions, the speed of the machine, starting at a pre 
determined minimum, can be gradually built up, 
throughout an initial period of the cycle of oper 
ation, to a predetermined maximum, and can be 
held at that maximum throughout the remainder 
of the cycle. While this is broadly true, we have 
recently learned that, if the speed of the spin 
ning frame is held at that predetermined max 
innum, there comes a time, during the latter por 
tions of the cycle, when there arises an undesir 
able vibration and dancing of the bobbins. This 
effect sometimes results in breakage of the yarn 
being Wound, and can be overcome only by re 
ducing the speed of the spinning frame during 
those later portions of the cycle. 
One of the objects of the present invention, 

then, is automatically to reduce the speed of the 
spinning frame during the later portions of the 
Warp Winding cycle. 
In the mechanism disclosed in the said prior 

Patent No. 1,985,838, it is necessary for the oper 
ator iijanually to return the control to low-speed 
starting position, after the completion of a Wind 
ing cycle, before the next cycle is started. This 
necessity is undesirable for two reasons; first, 
because an operator will occasionally forget to 
adjust the control before restarting his machine, 
which results in starting the spinning frame at 
an impossibly high Speed and consequently causes 
arl Li) due annouint of breakage; and second, be 
cause the trainSinission mechanism of the coned 
disc type does not end itself readily to adjust 
ment. When it is not in driving operation. 
In the prior patent to Brooks and Reeves No. 

1,985,851, issued December 25, i934, we have dis 
closed a necia&inism, adapted for use in control 
ling filling Wind Operations of a spinning frame, 
which mechanism results in a gradual increase 
of speed of the spinning frame during an initial 
period, then the maintenance of a predetermined 
na.Xinlun Speed during an intermediate period, 
and a gradual reduction of Speed during a final 
period of the cycle. However, the changes in the 
positions of certain parts of the mechanism which 
resuilt in that operation are dependent upon the 

(C. 74-230.17) 
fact that, during filling wind operations, the ring 
rail moves through a stroke of varying position. 
Consequently, the structure illustrated in the 
said Patent No. 1,985,851 will not operate to re 
duce the Speed of the Spinning frame during a 
final period of the cycle, when it is used in con 
nection with a Spinning frame for Warp Winding. 
In the present application there is disclosed 

an organization comprising a variable Speed 
driving unit of the coned disc type, and a control 
therefor, so associated With the ring-rail-driving 
mechanism of a spinning frame as to cause the 
driving unit to be automatically adjusted, during 
the spinning cycle, first to increase the speed 
of the spinning frame gradually during an in 
itial period of the cycle, then to hold the speed 
of the spinning frame at optimum maximum 
during an intermediate period, and then grad 
ually to reduce the speed of the spinning frame 
during a final period of the cycle, ultimately re 
turning the driving unit to slow starting Speed 
before the completion of the Spinning cycle; SO 
that, when the operator is ready to start a new 
cycle, he need give the variable Speed driving 
mechanism no attention. 
In the accompanying drawings, 
Fig. 1 is a perspective view of a variable Speed 

driving unit and control, constructed in accord 
ance with the present invention; 

Fig. 2 is a perspective view of the control mech 
anism, the cover having been removed, and parts 
having been broken away for clarity of illustra 
tion; 

Fig. 3 is a much enlarged fragmental vertical 
section through part of the control mechanism; 

Fig. 4 is a fragmental plan, on the Scale of 
Fig. 3, of the driving pawl and its associated 
parts; 

Fig. 5 is a somewhat Smaller plan of the con 
trol mechanism as a Whole; 

Fig. 6 is a bottom plan View, on a much en 
larged scale, of the spring-controlling mecha 
nism, parts being shown in Section; 

Fig. 7 is a reduced top plan of a modified form 
of the invention, parts being broken away for 
clarity of illustration; and 

Fig. 8 is a fragmental perspective of parts of 
the control mechanism. 

Referring more particularly to Figs. 1 to 6 in 
clusive, it will be seen that we have illustrated a 
driving unit including a pair of coned discS f) and 

f. The disc if, in the illustrated embodiment, 
is provided with an annular flange With which 
may cooperate a driving belt 2. An idler pulley 
3 is coaxial with the disc and its flange, SO 
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2 
that the belt 2 may, when desired, be moved onto 
said idler pulley to permit the illustrated drive 
to come to rest. It will be perfectly obvious that, 
as a modification, the shaft on which are mount 
ed the discs. 10 and if may be directly driven by 
a motor, or may be a motor spindle. 
The disc O is slidable longitudinally of the 

shaft upon which it is mounted, there being pro 
vided a thrust bearing A So connected to the 
disc 0 as to permit positive actuation of said 
disc in either direction along said shaft. A yoke 
5 is operatively connected to the thrust bearing 
4, and carries a pair of Oppositely disposed pins 
f6 through which said yoke is connected to a pair 
of levers and T’. The lever is pivotally 
mounted as at 8 upon an arm 9 secured to the 
frame of the mechanism; and at its lower end 
the lever 7 is connected to a trunnion 20 formed 
on a nut 2 threaded on a screw shaft 22. The 
lever 7' is similarly connected to the yoke 5 
and the nut 2. 
A shaft 23 is mounted in the frame of the or 

ganization in parallelism with the shaft upon 
which are mounted the discs ) and . . A pair 
of coned discs 24 and 25 are mounted for rota 
tion with the shaft 23, the disc 24 being axially 
movable, and being continuously urged toward 
the disc 25 under the influence of a coiled spring 
26. A belt 27 of V-Cross section provides a driv 
ing connection between the cone pair lo-fi and 
the cone pair 24-25. 

It will be obvious that, as the disc ) is posi 
tively moved toward the disc f, the belt 27 will 
be Squeezed out toward the peripheries of Said 
discs, whereby the lineal speed of the belt will be 
increased. Of course, as the belt is so moved by 
the discs iO and , it will be pulled down into 
the crotch between the discs 24 and 25, thereby 
moving the disc 24 toward the right against the 
tendency of the Springs 26. Thus, the ratio of 
rotational speed of the shaft 23 to lineal speed of 
the belt 2. Will likewise be increased. 
At 28, in Fig. 1, is indicated the main shaft of 

a Spinning frame. The spinning frame is not 
shown, because its construction is Well under 
stood. However, for reference, it may be noted 
that portions of spinning frames are shown in 
both of the prior patents hereinbefore mentioned. 
In all Spinning frames used for Warp Winding, 

means is provided for effecting relative move 
ment, in a direction parallel to the axes of the 
bobbins, between the bobbins and the ring rail. 
In SOme machines, the ring rail is reciprocated; 
in other machines, the bobbins are reciprocated. 
To Some Suitable element of the train which 
effects that relative movement, there is connected 
One end of a link 29. 
In Warp Winding, the stroke of the ring rail 

(or of the bobbin rail) is at all times equal to 
the axial extent of the bobbin layer then being 
Wound. That is, it would be proper to say that 
the stroke is of constant length throughout the 
spinning cycle, except for the fact that the ends 
of the yarn body are customarily tapered by 
progressively shortening the Stroke of the ring 
rail (or bobbin rail) as the Winding progresses. 
Customarily, that shortening is equal at the oppo 
site ends of the stroke, so that the median point 
of the rail stroke is stationary throughout the 
Spinning cycle. 

In filling winding, on the other hand, the rail 
stroke is always much Shorter than the axial ex 
tent of the yarn mass; and each upward stroke 
of the rail is longer than the Succeeding down 
ward stroke thereof; so that the median point of 

2,065,197 
the rail stroke in filling Winding moves progreS 
sively upward during the Spinning cycle. 

It will be seen, therefore, that, in the illus 
trated organization, the link 29 will reciprocate 
through a stroke the median point of which is 
stationary. Thus, the stroke, while varying 
somewhat in length during the cycle, may be re 
ferred to as “of constant position' throughout the 
Spinning cycle. 
An arm 30 is connected to one end of the link 

29, and said arm is suitably connected to oscil 
late a bow 3E to which, as is clearly shown in FigS. 
2 and 3, is connected a block 32 carrying a ra 
dially projecting arm 33 upon which is positioned 
a standard 34. Obviously, then, the standard 34 

5 

10 

will oscillate through an arc centered on the cen- . 
ter of movement of the arm. 30. 
The standard 3A is formed with a vertical bore 

receiving a pin 35 on the upper end of which is 
secured a pawl 36. The pawl 35 is double ended, 20 
having a finger 37 at one end and a finger. 38 at 
the other end. 
Above the pawl 36, the pin 35 carries a pair of 

collars 39 and 48, the collar 39 being superim 
posed upon the collar 40. The collar 39 is pro 
vided with a radially extending finger 4 and 
the collar 40 is provided with a finger 42. At its 
lower end, and below the arm 33, the pin 35 car 
ries a radially projecting arm 43. 
Coaxial with the center of oscillation of the . 

arm 30 is a shaft 44. Said shaft 44 carries a 
sleeve 45 having an annular flange 46 interme 
diate its ends. A ratchet 47, formed with periph 
eral teeth 48, is sleeved on said sleeve 45 and rests. 

It will be seen that the upon the flange 46. 
ratchet 4 is free to rotate with respect to the 
shaft 44. 
The ratchet 47 is formed with an upwardly 

projecting hub 49 which, at its upper end, is pro 
vided with crown teeth 50. A clutch member 5 
is formed. With an annular flange 52 and is slid 
ably keyed on the shaft 44 through the medium 
of a key 53. Crown teeth 54 depend from the 
flange 52 for meshing engagement with the teeth 
50 of the ratchet 47. A spring 55 surrounds the 

25 

30 

40 

4. 5 

hub of the clutch member 5 and bears, at one 
end, upon the flange 52 and at its other end 
against the lower surface of a nut 56 adjustably 
positioned on the Shaft 44. - 
A second clutch member 57 is slidably keyed on 

the shaft 44 through the medium of a key 58; 
and comprises an annular flange 59 provided with 
upstanding crown teeth 60 adapted to mesh with 
depending crown teeth 6 on the hub 62 of a sec 
ond ratchet 63. The teeth 64 of the ratchet 63 
are oppositely pitched with respect to the teeth 
48 of the ratchet 47. - 
As is clearly shown in Fig. 3, the ratchet 63 is 

Supported upon a collar 65 which, in turn, rests 
upon the key 58, and aids in Supporting the sleeve 
45. A coiled Spring 66 abuts at one end against 
a flange 66 on the shaft 44, and the other end of 
Said Spring engages the flange 59 to urge the 
clutch member 5 upwardly toward the ratchet 
63. 
A lever 67 is pivoted intermediate its ends on a 

standard 69, and one end of said lever is formed 
as a yoke 68 to engage beneath the flange 52. 
The second lever 70 is likewise pivoted on said 
standard 69 and is provided adjacent one end 
with a yoke engaging over the flange 59. Ob 
viously, the levers 67 and 70 may be operated to 
disengage the clutch members 5 and 57 from the 
respective ratchets 4 and 63, against the tend 
encies of the springs 55 and 66, 

60 



O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,065,197. 
The element 34 is provided with a bore, par 

allel to the bore in which is mounted the pin 35, 
in which is received a spring-pressed plunger 72 
COOperating With the pawl 36 to hold the same re 
Siliently in any one of a plurality of desired posi 
tions. 

All of the above control mechanism is received 
Within a casing 3 in which is provided a shelf 
formed with an arcuate slot 4 centered on the 
axis of the shaft 34. A small housing 75 is sup 
ported on Said Shelf, being adjustably located by 
means engaging in said slot 76. In Fig. 3, said 
housing is shown in detail. 
Adjacent one end, Said housing 75 is formed 

With a rectangular opening 79. Spaced from said 
opening by a wall, said housing is formed with a 
rectangular chamber 7 and a smaller chamber 
28 communicating therewith. A head 79 is 
mounted to slide within the chamber 78, and a 
stem 89, formed with a rectangular collar 8, is 
secured to said head 79 and is formed With a por 
tion 82 projecting through said wall and termi 
nating in a beveled surface 83. The opposite end 
of said stem 39 is threaded as at 84 for adjustable 
reception in a threaded socket 85 in the head 79. 
Obviously, the engagement of the collar 8 in the 
chamber 7 will prevent rotation of the stem 80. 

At its outer end, the head 79 is rabbeted to 
receive a dog 87 pivotally mounted on said head 
through the medium of a rivet 86. It will be seen 
that the wall 88 of the rabbeted portion of the 
head a 9 holds the dog 87 against counter-clock 
wise rotation, as viewed in Fig. 4, beyond the 
illustrated position; but that the dog is free to 
move in a clockwise direction about its pivot. 
Said dog 8 is provided with a finger 89 intended 
for cooperation. With the finger 42 of the collar 
48 in a manner later to be described. To a pin 90 
carried at the end of said dog opposite the finger 
39 is connected one end of a spring 9 which, at 
its opposite end, is connected to a pin 92 (see 
Fig. 5) carried on the housing 75; said spring 
tending to hold the dog 87 in the position illus 
trated in Fig. 4. A cover 93 forms the upper Wall 
of chambers and 8. 
A pin 94 is secured in place in the bottom wall 

of the casing 3 and forms an anchor for one end 
of a spiral spring 95. The opposite end of said 
spring is anchored on a hub 96 which is jour 
naled, through the medium of a ball bearing 98, 
in a suitable aperture in the bottom wall of the 
casing 13, being held against upward movement 
by a set collar 97. Said hub 96 carries a drum 99 
in which the spring 95 is housed; and said drum 
is formed with two series 9 and 0 of ratchet 
teeth of corresponding pitch. 
The drum and hub are formed with a threaded 

bore f O2 in which is received a threaded rod 03 
formed With a longitudinally extending kerf or 
keyway 05. 
Adjustably positioned on the rod 03 is a nut 
C provided with a set screw 06 adapted to take 

into the kerf 5. It, Will be seen that, the func 
tion of the nut 7 is to Seat against the upper 
Surface of the drum 99 to limit downward move 
ment of the rod 03 with respect to the said 
drum; but we have found that it is undesirable 
to permit the whole surface of the nut to come 
into contact with the drum surface. Therefore, 
We provide a headed rivet 98 projecting above 
the druin. Surface and a stud 9 on the lower 
surface of the nut . As the rod 3 moves 
down, the head 8 and the stud 9 cooperate to 
Stop downward movement of the rod; but their 

3 
Surfaces are so small that no undesirable jam 
ning takes place. 
A member f : ) is suitably Secured to the rod 

f03 adjacent its upper end, said member being 
provided With a set screw taking into the 
kerf 35. Said member i is is also provided with 
an upwardly extending finger 2 formed at its 
upper end with a beveled surface 3 adapted to 
COOperate With the beveled surface 33 of the stern 
80. Said finger A2 projects through an aper 
ture formed in the above-mentioned shelf, 
and into the rectangular aperture 76 of the hous 
ing 5. 

Referring, now, to Fig. 6, attention is again 
Called to the fact that this view is a bottom plan 
of certain elements of the control. As is clearly 
Snown not only in Fig. 6 but also in Figs. 2 and 5, 
the arm 33 is provided with a laterally extending 
ear 5 on the under surface of which is mount 
ed, through the medium of a pivot pin 6, a 
dog 7, the outer end surface if 8 of which is 
adapted to engage the ratchet teeth 8 of the 
drum 99. The member it is provided with a 
tail 9 projecting in a direction opposite from 
the position of the surface 8. 
A Spring 29 is connected at one end to the 

dog , and at its other end to a pin 2 carried 
by the ear 5, said spring tending to hold that 
end of the dog On Which the Surface 8 is formed 
against a stop pin 22 carried by the ear 5. 
Upon a pin 23 mounted in the botton Wall of 

the casing 3 there is pivotally mounted a latch 
24 provided with a surface 25 which cooper 

ates with the teeth i? of the drum 93. To one 
end 26 of the latch 24 is secured one end of a 
Spring 27, the other end of which is connected 
to a pin 28 mounted in the casing; and said 
Spring if tends to hold the surface 25 in co 
Operative relation with the teeth 9. The latch 
f24 is provided with a finger 29 projecting be 
yond the surface 25. 
The arm 63 carries an adjustable screw 3 

adapted to cooperate with the tail piece 9 of 
the dog ; , and said arm carries also a finger 32 
adapted to cooperate with the finger 29 of the 
latch 24. 
The Cuter ends 33 and 34 of the levers 6 and 

f) are perforated to receive a threaded rod 35 
which carries, above the arm S3, a pair of ad 
justable stop nuts 36, and below the arm 34, a 
pair of adjustable stop nuts 3i. It will be seen 
that down Ward movement of the rod 35 Will 
agtuate the lever 6 without affecting the lever 
70; and that upward movement of the rod 35 
Will actuate the lever 78 without affecting the 
lever 6. 
The OWer end of the rod 35 is connected to 

one arm 38 of a bellcrank lever 39 pivoted at 
fÉ On the machine fraine. To the other arm 
4 of said bellcrank lever is connected one end 

of a rod 42. Said rod is threaded adjacent one 
end for the adjustable recepticin of a pair of stop 
nuts 53 and a pair of stop nuts 44, between 
Which is positioned a block 45 carried on the 
lever , and provided with an enlarged bore 
through which the threaded portion of the rod 
42 freely passes. 
In Fig. 5 is to be seen a stop member 46 ad 

justably positioned on the shelf within the casing 
73 through the medium of a clamp bolt 4 ex 
teilding through the slot 4. 

In Fig. 1 the parts of the organization are 
shown in an intermediate position. Starting po 
sition of the organization will be that in which 
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4. 
moved toward the right to separate the discs 0 
and , whereby the belt 2 will have been moved 
more deeply into the crotch between the discs, 
and the disc 24 will have been moved to a posi 
tion closer to the disc 25 by the spring 26. With 
the parts in such a position, the operation of the 
drive is started, either by shifting the belt 2 
onto the flange of the disc , or by starting the 
individual motor aSSociated with the control. 
As the reciprocating mechanism of the Spinning 
frame operates, the rod 29 will be reciprocated to 
OSciliate the arm 36, bow 3, and arm 33 and 
standard 38. At this time, the finger 3 of the 
pawl 36 is in cooperative relation with the teeth 
48 of the ratchet 47; and the elements 2, 88, 
8, and 89 are in the positions illustrated in full 
lines in Figs. 3 and 4, wherein the finger 89 is 
disposed entirely out of the path of the finger 42. 
As the pawl 36 is moved through its arc of 

travel in a clockwise direction, as Viewed from 
above, the finger 3 of said pawl engages in the 
teeth 48 of the ratchet 42 to carry said ratchet 
through a partial revolution in a clockwise direc 
tion. At this time, the clutch members 5 and 
5 are both engaged with their respective 
ratchets 37 and 63, and consequently movement 
of the ratchet 3 is transmitted, through the 
clutch member 5 to the shaft 34, and from Said 
shaft 44 through the clutch member 5 to the 
ratchet 83. Since the pawl finger 38 is out of 
cooperative relation with the teeth 68 of the 
ratchet 63, there is nothing to hinder such move 
ment of the ratchet 63. 
The shaft 44 is connected, through a pair of 

bevel gears or the like, to drive the Screw Shaft 
22 so that, as the shaft 44 is moved in a clock Wise 
direction as viewed from above, the shaft 22 is 
likewise moved in a clockwise direction as viewed 
from the left of Fig. 1. Such movement CauSeS 
the nut 2 to move toward the left as viewed in 
Fig. 1, thereby moving the disc toward the 
disc , and moving the block 45 toward the stop 
nuts 43. 
Return movement of the arm 33 and pawl 36 

in a counter-clockwise direction through their 
arc of travel does not affect the ratchets A and 
63, and therefore leaves the shaft 44 stationary. 
Thus, the nut 2 is gradually moved, step by 

step, toward the left of Fig. 1, carrying, With it the 
lower ends of the levers 7 and f' and the block 
f 65, and moving the disc () closer and closer to the 
disc . The manner in Which Such movement of 
the disc gradually increases the speed of the 
main shaft 28 of the Spinning frame has hereto 
fore been explained. After a predetermined period, 
the block 45 connes into contact With the 
nuts 43, and thereafter further movement of 
the nut 2 toward the left resultS in Counter 
clockwise movement of the bell-crank 39, there 
by moving the rod 35 downwardly. Eventual 
ly, such downward movement of the rod 35 will 
tilt the lever 6 sufficiently in a clockwise di 
rection as viewed from the left of Fig. 2, to lift 
the teeth 54 of the clutch member 5 out of 
meshing engagement with the teeth 50 of the 
ratchet 47. Thereafter, of course, further ro 
tation of the ratchet 4 is not transmitted to the 
shaft 48. 
With each movement of the arm. 33 in a clock 

Wise direction as viewed from above, the dog 
ratchets over the teeth of the drum 99. With 
each counter-clockwise movement of the arm 
33, however, the Surface 8 comes into engage 
ment with one of the teeth 00 and, because the 
dog it is backed up by the pin 22, the drum 

2,065,197. 
99 is carried with the arm. 33 until the arc de 
scribed by the surface 8 leaves the pitch pe 
riphery of the teeth 60. Such movement of 
the drum 99 carries one of the teeth past 
the Surface 25 of the latch 24; and obviously 
Such movement of the drum also Winds some 
what the spring 95. - 
Since the Screw rod 03 is formed with a right 

hand thread received in the threaded bore 2 
of the drum 99, and since the finger f2 which 
is received in the rectangular aperture 76 of the 
housing 75 is rigidly secured to the rod 03 to 
prevent rotation thereof, such movement of the 
drun. 99 results in a slight elevation of the rod 
A 3 and the finger 2. 
Thus, as the speed of the spinning frame is 

gradually increased by the cooperation of the 
pawl 36 with the ratchet 4, the finger 2 is 
gradually elevated by the cooperation of the dog 
i with the drum 99 and the effect of said drum 
upon the Screw rod 33. It has been found that, 
in many installations, the speed should be grad 
ually increased throughout about one-fourth of 
the spinning cycle; that the speed should then 
be continued at that maximum value through 
out the next two quarters of the cycle; and that 
the Speed should then be gradually reduced 
throughout the final quarter of the cycle. Thus, 
in the illustrated organization, the clutch mem 
ber 5 will be lifted out of engagement with the 
ratchet 4 at the end of the first quarter. of the 
Spinning cycle. In the illustrated organization, 
the elements are so related that substantially 
three-eighths of the spinning cycle is required 
to bring the beveled surface f 3 into contact 
With the beveled surface 83. Further elevation 
of the finger 2 will thereafter result in ad 
vancement of the head 79 toward the right as 
Viewed in Fig. 3, whereby the finger 89 of the 
dog 87 will be advanced toward the path of travel 
of the corner of the finger 42 marked A in Fig. 
4. Just before the end of the third quarter of 
the Spinning cycle, the finger 89 will enter the 
path of the corner A, and will be struck by that 
corner of the finger 42, whereby the finger 42 
Will be shifted to move the said corner into the 
position marked B in Fig. 4. That movement 
of the finger 42 carries with it, of course, the 
collar 48, the pin 35, the pawl 36, and the arm 
43, whereby the arm 43 is moved into the posi 
tion illustrated in Fig. 6, and the pawl 36 is 
moved into neutral position, wherein neither 
of the fingers 37 or 38 is positioned for cooper 
ation. With its associated ratchet teeth. The 
pawl 36 is held in that neutral position by the 
action of the plunger 72. 
One or two more oscillations of the arm 33, 

resulting in further elevation of the rod iO3, will 
move the finger 39 into a position in which it 
Will be struck again by the above-mentioned 
corner of the finger 42, whereby the leading 
corner of Said finger 42 Will be moved into the 
position marked C in Fig. 4. Thereby, the fin 
ger 38 of the pawl 36 is moved into cooperative 

whereby further oscillation of the arm 33 will 
cause counter-clockwise rotation of the shaft 44 
to move the disc C away from the disc to 
reduce gradually the speed of the spinning 
frame. 
Such movement of the finger 42 and pin 35 

Will likewise shift the arm 43 in a clockwise di 
rection as viewed in Fig. 6, whereby the screw 
3i, engaging with the tail piece 9 of the dog 
7, Will rotate said dog in a clockwise direc 

tion about the pin 6 to move the surface 8 
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2,065,197. 
out of cooperative relation with the teeth 00. 
Thus, operation of the drum 99 and its aSSO 
ciated parts is arrested, and the head 79 is not 
further advanced. 
As the pawl finger 38 continues to advance 

the shaft 44 in a counter-clockwise direction, the 
nut 2 is noved farther and farther toward the 
right as viewed in Fig. 1, whereby the disc () 
is moved farther and farther away from the disc 

. Of course, such movement of the nut shifts 
the block 45 also to the right, and ultimately 
said block will come into contact With the stop 
nuts 44 to shift the rod i2 to the right, there 
by moving the bellcrank lever 39 in a clock 
wise direction to elevate the rod 35. As the 
rod 35 moves upwardly, the spring 55 depresses 
the clutch member 5? until ultimately the teeth 
54 again mesh with the teeth 5, and thereafter 
the ratchet 47 will move with the ratchet 63 
and the shaft 44. Continued movement of the 
block 45 toward the right as viewed in Fig. 1 
Will finally elevate the rod 35 sufficiently to 
bring the nuts 37 again into contact with the 
arm 34 of the lever 70, and, as the nut 2 con 
tinues to move toward the right, the lever 7 
Will be rocked to pull the clutch member 57 
downwardly against the tendency of the spring 
66 to disengage the teeth 60 from the teeth 6 ?. 
This disengagement will occur when the Spin 
ning frame has attained a predetermined mini 
mum speed which is to be the starting speed, 
When the Spinning cycle is completed, the ma 

chine is stopped, and the ring rail is moved to a 
position below the lowermost position which it 
assumes during the cycle, to permit the bobbins 
to be doffed. Such movement of the ring rail is 
transmitted, through the link 29, arm 38, and 
bow 3, to the arm 33 which thereupon is moved 
to a position farther to the right, as viewed in 
Fig. 5, than any position which it assumes during 
the spinning cycle. Such movement causes the 
finger 32 (Fig. 6) to engage the finger 29 to 
shift the Surface f 25 of the latch 24 out of en 
gagement with the teeth of the drum 99. 
Thereby, the spring 95 is released and is per 
mitted to rotate the drum 99 in a counter-clock 
wise direction, as viewed in Fig. 2, whereby the 
Screw rod 03 is pulled downwardly, thus re 
tracting the finger 2. As the finger ? 2 moves 
downwardly, the spring 9 retracts the head 9 
to move the collar 8 to the position illustrated 
in Fig. 3, 
Such movement of the arm 33 also brings the 

finger 4 of the collar 39 into contact with the 
stop 46 to return the pawl 36 to a position in 
which the finger 37 thereof is in cooperative rela 
tion with the teeth 48 of the ratchet 4. 
The organization is now in condition to start 

a new cycle; and it will be seen that that condi 
tion has been reached without special attention 
to the control on the part of the operator. 

In Figs. 7 and 8 We have disclosed a slightly 
modified form of the invention disclosed in Figs. 
1 to 6. Many of the parts of the embodiment of 
Figs. 7 and 8 are identical with corresponding 
parts of the embodiment of Figs. 1 to 6; and Some 
of Such parts have not been illustrated. 

It will be clearly seen from a consideration of 
Fig. 1 that, in the embodiment illustrated there 
in, the control mechanism is spaced outwardly 
from the Spinning frame in the direction of the 
axis of the main shaft of the frame. There are 
many situations in which such an arrangement 
is undesirable, from considerations of space re 
quirement, and in Such situations the organiza 

5 
tion of Figs. 7 and 8 is more acceptacle. In Fig. 
7 there are to be seen fragments of the discs 0 
and , the belt 2, the idler pulley 3, the thrust 
bearing f4, the yoke 5, and levers T' similar 
to levers 7 and 7. The levers T' are operated 
by a nut threaded on the shaft 22. In said figure 
are also to be seen the discs 24 and 25, the spring 
26, a fragment of the belt 27, a fragment of the 
main shaft 28, and a fragment of the link 29. 

In the embodiment of FigS. and 8, the control 
Elechanism is located to one side of the drive. It 
comprises an arm 50 similar to the arm 30, to 
which the link 29 is connected. That arm trans 
nits Oscillatory novement, through a bow 5? 
Similar to the bow 3 f, to mechanism disposed in 
a casing 33 similar to the casing 73. That 
mechanish is in all respects identical with the 
Inechanism disclosed in Figs. 1 to 6, and includes 
ratchets f54 and 55 clutched to an operating 
shaft through the medium of clutches adapted to 
be disengaged by levers 56 and 5 similar to 
the levers 67 and 70, said levers being operable 
by a rod 58. 
The rod f 58 extends downwardly through the 

bottom of the casing 53 and into a base casing 
52, the portion of the rod 58 within said casing 
52 being threaded as at 59. Adjustably 
mounted on the threaded portion of the rod are 
a pair of stop nuts f60 and another pair of stop 
nuts 6 for a purpose later to be described. 
The operating shaft 62 upon which the 

ratchets 54 and 55 are mounted likewise ex 
tends downwardly into the casing 52; and with 
in Said casing, said shaft carries a beveled pinion 
A 63 meshing with a beveled gear 64 carried on a 
shaft, 65. Said shaft 65 extends outwardly 
through the Wall of the casing 52 and carries, 
at its opposite end, a beveled pinion 66 meshing 
With a beveled gear 67 carried on the shaft 22. 
A portion of the Operating shaft f62 within 

the casing 52 is formed with a left-hand thread 
upon which is threaded a nut 69 carrying an 
arm terminating in a block 10 through the 
bore of which the rod 58 extends loosely, said 
block being disposed between the nut pair 60 
and the nut pair 6. 

It will be seen that, as the shaft f62 is rotated 
in a clockwise direction, as viewed from above, 
the shaft 465 will be rotated in a counter-clock 
wise direction as viewed in Fig. 8. Thereby, the 
shaft 22 will be rotated in a clockwise direction 
as viewed from the bottom of Fig. 7, whereby the 
disc will be shifted toward the disc f. At 
the same time, the nut f69 and block 70 will be 
moved gradually down Ward until the lever 56 is 
rocked to disengage the clutch member co 
operating With the ratchet 54. 

Similarly, as the shaft 62 is rotated in a 
counter-clockwise direction by the action of the 
ratchet 55, the shaft 22 will be rotated in a 
counter-clockwise direction to move the disc 0 
away from the disc fl, and the nut f69 and block 
iTO will be moved upwardly to rock the lever 57 
to disengage the clutch cooperating with the 
ratchet 55. 
We claim as Our invention: 
1. In a device of the class described, rotating 

driving means, driven means including a vibrat 
ing member, a Variable Speed transmission oper 
atively connected between said driving means 
and said driven means, and including an ele 
ment oppositely shiftable to vary oppositely the 
Speed ratio between said driving means and said 
driven means, and means controlling said ele 
ment comprising a member driven by said vibrat 
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ing member through an oscillatory stroke of con 
stant position, means for translating the oscilla 
tory movement of said last-mentioned member 
into step-by-step movement of Said element in 
either direction, and means actuated by the 
Oscillatory movement of said last-mentioned 
member to reverse the directional effect of said 
last-named means upon said member. 

2. In a device of the class described, rotating 
driving means, driven means including a vibrat 
ing member, a variable Speed transmission Opera 
tively connected between said driving means and 
Said driven means, and including an element 
oppositely shiftable to vary, oppositely the speed 
ratio between said driving means and said driven 
means, and means controlling said element com 
prising a member driven by said vibrating mem 
ber through an oscillatory stroke of constant posi 
tion, means for translating the oscillatory move 
ment of Said last-mentioned member into Step 
by-step movement of said element in a speed 
increasing direction, and means actuated by such 
oscillatory movement of Said last-mentioned 
member to cause said translating means to drive 
Said element step-by-step in a speed-decreasing 
direction. 
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3. In combination, a rotating driving means, 
driven neains, a Variable Speed transmission oper 
atively connected between said driving means 
and Said driven means and including an ele 
ment shiftable to vary the speed ratio between 
Said driving means and Said driven means, and 
means for controlling said element, comprising 
an oscillating Shaft, means connecting said driven 
means to impart to Said oscillating shaft an oscil 
latory Stroke of constant position, one-way drive 
mechanism connecting Said Oscillating shaft to 
move Said element step-by-step in one direction, 
One-Way drive mechanism connecting said Oscil 
lating shaft to move Said element step-by-step 
in the opposite direction, and means associated 
with Said one-way drive mechanisms and oper 
able automatically, during the cycle of opera 
tion of Said oscillating shaft, first to render one 
Only of Said one-way drive mechanisms effective 
to move said element, then to render both of 
Said one-way drive mechanisms ineffective to 
move Said element, and then to render the other 
Only of Said one-way drive mechanisms effec 
tive to move said element. 

4. In a device of the class described, a shaft, 
means for Oscillating Said shaft through a stroke 
of constant position, a second shaft coaxial with 
Said first Shaft and rotatable With respect there 
to, a pair of ratchet wheels mounted on said 
Second shaft and having oppositely-pitched teeth, 
an arm rigid With Said first shaft, a double-ended 
pawl pivotally carried at the free end of said 
arm and cooperable with said ratchet wheels, 
and means automatically operable upon continued 
OScillation of Said arm, to shift said pawl into a 
position for cooperation with one of said ratchets, 
then into a position out of cooperative relation 
With both of Said ratchets, and then into a posi 
tion for cooperation with the other of said 
ratchets only. 

5. In a device of the class described, a shaft, 
means for Oscillating said shaft through a stroke 
of constant position, a Second shaft coaxial with 
Said first Shaft and rotatable with respect there 
to, a pair of ratchet wheels loosely mounted on 
Said Second shaft and having oppositely-pitched 
teeth, clutch means for clutching one of said 
ratchets to Said second shaft, clutch means for 
clutching the other of said ratchets to said second 

2,665,197. 
shaft, an arm rigid with said first shaft, a 
double-ended pawl pivotally carried at the free 
end of said arm and cooperable With said ratchet 
wheels, and means automatically operable upon 
continued oscillation of said arm, to shift Said 
pawl into a position for cooperation with one of 
said ratchets, then to disengage the clutch means 
associated with said one ratchet, then to shift 
said pawl into a position for cooperation with the 
other of said ratchets only, and then to dis 
engage the clutch means associated with said 
other ratchet. - 

6. In a device of the class described, a shaft, 
an arm fixed on said shaft, means for oscillating 
said shaft through a stroke of constant position, a 
second shaft coaxial with said first shaft and 
rotatable with respect thereto, ratchet mecha 
nism comprising two sets of oppositely-pitched 
ratchet teeth mounted on said second shaft, a 
double-ended pawl carried at the free end of Said 
arm and shiftable for alternative cooperative as 
sociation with either of said sets of teeth, and 
means mounted adjacent the path of the free 
end of said arm and shiftable into the path of 
Said pawl, upon operation of said oscillating shaft 
through a predetermined number of oscillations, 
to shift Said pawl out of cooperative association 
With one of Said tooth sets and into cooperative 
a SSociation. With the other of said tooth sets. 

7. In a device of the class described, a shaft, 
an arm fixed on Said shaft, means for oscillating 
Said shaft through a stroke of constant position, 
a second shaft coaxial with said first shaft and 
rotatable with respect thereto, a ratchet wheel 
mounted on said second shaft, a pawl carried at . 
the free end of said arm and shiftable into and 
Out of cooperative association with said ratchet, 
abutment means mounted adjacent the path of 
the free end of Said arm, means for shifting said 
abutment into the path of said pawl, upon opera 
tion of said oscillating shaft through a predeter 
mined number of Oscillations, said abutment 
means being cooperable with said pawl, when so 
shifted, to shift said pawl out of cooperative as 
Sociation with Said ratchet. 

8. In a device of the class described, a shaft, 
an arm fixed on said shaft, means for oscillating 
Said Shaft through a stroke of constant position, a 
Second shaft coaxial with said first shaft and ro 
tatable with respect thereto, ratchet mechanism 
comprising two sets of oppositely-pitched ratchet 
teeth mounted on said second shaft, a double 
ended pawl carried at the free end of said arm and 
shiftable for alternative cooperative association 
With either of Said sets of teeth, means engage 
able With said pawl at a point beyond one limit of 
the normal stroke of said arm for shifting said 
pawl into cooperative association with one of said 
tooth sets, and means mounted adjacent the path 
of the free end of said arm within the limits of 
the normal Stroke of said arm and cooperable with 
Said pawl, upon operation of said oscillating shaft 
through a predetermined number of oscillations, 
to shift Said pawl into cooperative association with 
the other of said tooth sets. 

9. In combination, a shaft, ratchet mechanism 
Comprising two sets of oppositely-pitched teeth 
mounted on Said shaft, an Oscillating arm, a dou 
ble-ended pawl carried by said arm and shiftable 
for alternative cooperative association with either 
of Said Sets of teeth, an abutment member dis 
posed adjacent the path of travel of said pawl, but 
normally Outside Said path, and means actuated 
by Oscillation of said arm for advancing said abut 
ment member into the path of said pawl, whereby 
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subsequent strokes of said arm result in shifting 
said pawl out of cooperative relation with one of 
said tooth sets and into cooperative relation With 
the other of Said tooth sets. 

10. In combination, a shaft, ratchet mechanism 
comprising two sets of oppositely-pitched teeth 
mounted on said shaft, an oscillating arm, a dou 
ble-ended pawl carried by Said arm and shiftable 
for alternative cooperative association. With either 
of said sets of teeth, an abutment member dis 
posed adjacent the path of travel of Said pawl, 
but normally outside said path, screw means for 
advancing said abutment member into the path 
of said pawl, and means carried by said arm for 
actuating said screw means upon oscillation of 
Said arm. 

11. In combination, a shaft, ratchet mechanism 
comprising two sets of oppositely-pitched teeth 
mounted on said shaft, an oscillating arm, a dou 
ble-ended pawl carried by said arm and shiftable 
for alternative cooperative association. With either 
of said sets of teeth, an abutment member dis 
posed adjacent the path of travel of said pawl, but 
normally outside Said path, Screw means for ad 
vancing said abutment member into the path of 
Said pawl, means carried by Said arm for actuating 
said screw means, upon oscillation of said arm, 
to advance said abutment member, means, ener 
gized during such advancement, for Withdrawing 
said abutment member, and means carried by Said 
arm, and operable upon movement of said arm to 
a position beyond one limit of the normal stroke 
of said arm, to release said energized withdrawing 

leai.S. 
12. In combination, a shaft, ratchet mechanism 

comprising two sets of oppositely-pitched teeth 
mounted on said shaft, an oscillating arm, a dou 
ble-ended pawl carried by Saidarin and shiftable 
for alternative cooperative association with either 
of said sets of teeth, an abutment in ember dis 
posed adjacent the path of travel of said paw, 
but normally outside said path, screw means for 
advancing said abutment member into the path 
of said pawl, an element rotatable to actuate said 
screw means, a spring operatively associated with 
said element, means carried by Said arm for rotat 
ing said element step-by-step, upon OScillation of 
said arrin, to advance Said Screw means and to Wind 
said spring, latch neans holding Said element 
against return rotation under the influence of 
said spring, and means carried by Said arrin, and 
operable upon movement of Said arm to a posi 
tion beyond one limit of the normal stroke of said 
arm, to release said latch means. 

13. In combination, a shaft, a ratchet wheel 
mounted on said shaft, an oscillating arm, a pawl 
carried on said arm and shiftable into and out 
of cooperative relation. With said ratchet, an 
abutment member disposed adjacent the path of 
travel of said pawl but normally outside said 
path, and means actuated by oscillation of Said 
arm for advancing said abutment member into 
the path of said pawl, whereby Subsequent strokes 
of said arm result in shifting said pawl out of co 
operative relation with said ratchet. 

14. In combination, a rotatable shaft, a ratchet 
wheel mounted on said shaft, an Oscillating arm, 
a pawl carried on said arm and shiftable into and 
out of cooperative relation with Said ratchet, an 
abutment member disposed adjacent the path of 
travel of said pawl but normally outside Said path, 
screw means for advancing Said abutment mem 
ber into the path of said pawl, and means car 
ried by said arm for actuating said Screw means 
upon oscillation of Said arm. 

y 
15. In combination, a shaft, a ratchet wheel 

mounted on said shaft, an oscillating arm, a rock 
shaft carried by said arm on an axis substantially 
parallel. With the axis of Said shaft, a pawl rigid 
on Said rock shaft and shiftable into and out of 
cooperative association with said ratchet by rock 
ing movement of Said rock shaft, an abutment 
member disposed adjacent the path of said pawl 
but normally outside said path, screw means for 
advancing said abutment member into said path 
and including an element rotatable in one direc 
tion to advance said abutment member and rotat 
able in the opposite direction to withdraw said 
abutment member, means carried by said arm for 
rotating said element step-by-step in an abut 
ment-advancing direction upon oscillation of said 
arm, and means carried by said rock shaft and 
Cperable, when said pawl is shifted by engage 
ment with said abutment member, to shift said 
last-named means out of driving relation with 
Said element. 

16. In combination, a shaft, a ratchet wheel 
nounted on Said shaft, an oscillating arm, a rock 
shaft carried by Said arm on an axis substan 
tially parallel with the axis of Said shaft, a pawl 
rigid on Said rock shaft and shiftable into and 
Out of cooperative association with said ratchet 
by rocking movement of said rock shaft, an abut 
ment member disposed adjacent the path of said 
pawl but normally outside said path, screw means 
for advancing Said abutment member into Said 
path and including an element rotatable in one 
direction to advance Said abutment member and 
rotatable in the opposite direction to Withdraw 
Said abutment member, a spring resisting abut 
ment-advancing rotation of said element, means 
carried by Said an for rotating said element, 
step-by-step in an abutment-advancing direction 
upon OScillation of Said arm, latch means holding 
said element against abutment-withdrawing ro 
tation under the influence of Said spring, means 
carried by said rock shaft and operable, when said 
pawl is shifted by engagement with said abutment 
member, to shift Said last-named means out of 
driving relation. With said element, and other 
means Operable, When said arm is moved to a 
position beyond one limit of its normal stroke, to 
release said latch. 

17. A control for a variable speed transmission 
having an element shiftable in opposite directions 
to vary Oppositely the Speed differential effected by 
Said transmission, Cornprising an oscillating arm 
driven by said transmission, a double-ended pawl 
Carried on Said arm, a shaft, a first ratchet loose 
ly mounted on Said shaft and having teeth en 
gageable by One end of Said pawl, ciutch means 
resiliently urged to clutch said first ratchet to 
Said shaft, a Second ratchet loosely mounted on 
Said Shaft and having teeth engageable by the 
other end of said pawl, the teeth of said second 
ratchet being oppositely pitched with respect to 
the teeth of said first ratchet, clutch means re 
siliently urged to clutch said second ratchet to said 
Shaft, means connecting said shaft to drive said 
shiftable element in either direction, means ac 
tuated by rotation of said shaft in one direction 
to disengage Said first clutch means, means ac 
tuated by continued oscillation of said arm to 
Shift said pawl out of engagement with said first 
ratchet and into engagement with said second 
ratchet, and means actuated by rotation of said 
shaft in the opposite direction to disengage said 
Second clutch means. 

18. A control for a variable speed transmission 
having an element shiftable in opposite directions 
to Vary oppositely the speed differential effected 
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by said transmission, comprising an arm driven tilt said lever in a clutch-disengaging direction, 
by Said transmission through an oscillatory Stroke 
of constant position, a double-ended pawl car 
ried on said arm, a shaft, a first ratchet loosely 
mounted on said shaft and having teeth engage 
able by one end of said pawl, clutch means re 
Siliently urged to clutch said first ratchet to said 
shaft, a second ratchet loosely mounted on said 
shaft and having teeth engageable by the other 
end of said pawl, the teeth of said second ratchet 
being oppositely pitched with respect to the teeth 
of said first ratchet, clutch means resiliently 
urged to clutch said Second ratchet to said shaft, 
means connecting said shaft to drive said shift 
able element in either direction, means actuated 
by rotation of said shaft in one direction to dis 
engage said first clutch means, means actuated 
by continued oscillation of said arm to shift said 
pawl out of engagement with said first ratchet 
and into engagement with said second ratchet, 
and means actuated by rotation of Said shaft in 
the opposite direction to disengage said second 
clutch means. 

19. A control for a variable speed transmission 
having an element shiftable in opposite directions 
to vary oppositely the speed differential effected 
by Said transmission, comprising an oscillating 
arm driven by said transmission, a double-ended 
paWl carried on said arm, a shaft, a first ratchet 
loosely mounted on said shaft and having teeth 
engageable by one end of Said pawl, clutch means 
resiliently urged to clutch said first ratchet to 
Said shaft, a Second ratchet loosely mounted on 
said shaft and having teeth engageable by the 
other end of said pawl, the teeth of said second 
ratchet being oppositely pitched with respect to 
the teeth of said first ratchet, clutch means re 
siliently urged to clutch said second ratchet to 
Said shaft, means connecting said shaft to drive 
said shiftable element in either direction, means 
actuated by rotation of said shaft in one direction 
to disengage said first clutch means, an abutment 
member normally disposed outside the path of 
Said pawl, Screw means including a rotatable 
member for advancing said abutment member 
into the path of Said pawl, means carried by said 
arm and operable, upon oscillation of said arm, 
to rotate said rotatable member step-by-step in 
an abutment-advancing direction whereby, after 
a predetermined number of oscillations of said 
arm, said pawl Strikes said abutment member and 
is thereby moved out of engagement with said 
first ratchet and into engagement with said Sec 
ond ratchet, and means actuated by rotation of 
Said shaft in the opposite direction to disengage 
Said Second clutch means. 

20. A control for a variable speed transmis 
Sion having an element shiftable in opposite di 
rections to vary oppositely the speed differen 
tial effected by Said transmission, comprising an 
Oscillating arm driven by Said transmission, a 
double-ended pawl carried on said arm, a shaft, 
a first ratchet loosely mounted on said shaft 
and having teeth engageable by One end of said 
pawl, clutch means resiliently urged to clutch 
said first ratchet to said shaft, a second ratchet 
loosely mounted on said shaft and having teeth 
engageable by the other end of said pawl, the 
teeth of said second ratchet being oppositely 
pitched with respect to the teeth of said first 
ratchet, clutch means resiliently urged to clutch 
said second ratchet to said shaft, means Con 
necting said shaft to drive said shiftable element 
in either direction, a lever tiltable to disengage 
said first clutch means, an element associated 
With said lever and movable in one direction to 

a second lever tiltable to disengage said sec 
Ond clutch means, Said last-named element be 
ing movable in the opposite direction to tilt Said 
Second lever in a clutch-disengaging direction, a 
thread on Said shaft, and a member threadedly 
engaging said shaft thread and operatively as 
Sociated with said last-named element, whereby 
rotation of Said Shaft in One direction shifts Said 
last-named member to move Said last-named ele 
ment to tilt said first lever, and rotation of said 
shaft in the opposite direction shifts Said last 
named member to move said last-named element 
to tilt Said Second lever. 
2. A control for a variable speed transmis 

Sion having an element shiftable in opposite di 
rections to vary oppositely the speed differential 
effected by said transmission, comprising an os 
cillating arm driven by said transmission, a dou 
ble-ended pawl carried on Said arm, a shaft, a 
first ratchet loosely mounted on said shaft and 
having teeth engageable by one end of said pawl, 
clutch means resiliently urged to clutch said 
first ratchet to said shaft, a Second ratchet loose 
iy mounted on Said shaft and having teeth en 
gageable by the other end of Said pawl, the teeth 
of said second ratchet being oppositely pitched 
with respect to the teeth of said first ratchet, 
clutch means resiliently urged to clutch said Sec 
Cnd ratchet to said shaft, means connecting said 
shaft to drive said shiftable element in either 
direction, a lever tiltable to disengage said first 
clutch means, an element aSSociated. With Said 
lever and movable in one direction to tilt said 
lever in a clutch-disengaging direction, a Second 
lever tiltable to disengage said second clutch 
means, said last-named element being novable 
in the opposite direction to tilt said second lever 
in a clutch-disengaging direction, a thread on 
Said shaft, a member threadedly engaging said 
shaft thread and Operatively aSSociated. With 
said last-named element, whereby rotation of 
said shaft in one direction shifts said last-named 
member to move said last-named element to tilt 
said first lever, and rotation of said shaft in 
the opposite direction shifts Said last-named 
member to move said last-named element to tilt 
said Second lever, and means actuated by a pre 
determined number of OScillations of Said arm. 
to shift said pawl Out of engagement With one 
of said ratchets and into engagement With the 
other of Said ratchets. 

22. In combination, an OScillating arm, a shift 
able element carried by Said arm, an abutment 
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member normally positioned outside the path of 
Said element, Said member being guided for nove 
ment toward and a Way from Said path, a rotat 
able element, a reciprocable member held against 
rotation and threadedly aSSociated With Said 10 
tatable element, and ratchet means carried by 
said arm and by Said rotatable element and 
operable, upon OScillation of said arm, to ro 
tate said rotatable element step-by-step, said 
abutment member and Said reciprocable member 
being formed with cooperating cam Surfaces, 
Whereby, as said reciprocable member is ad 
vanced by rotation of said rotatable element, 
said abutment member Will be noved toward the 
path of said shiftable element. 

23. In combination, an OScillating arm, a shift 
able element carried by Said arm, an abutment 
member normally positioned outside the path of 
said element, said member being guided for move 
ment toward and a Way from Said path, a rotat 
able element, a reciprocable member held against 
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tatable element, a spring resisting rotation of 
said rotatable element in one direction, ratchet 
means carried by said arm and by said rotatable 
element and operable, upon oscillation of said 
arm, to rotate said rotatable element step-by 
step in opposition to the tendency of said Spring 
to move said reciprocable member toward said 
abutment member, said abutment member and 
said reciprocable member being formed With co 
operating cam surfaces, whereby, as Said re 
ciprocable member is advanced by rotation of 
said rotatable element, said abutment member 
will be moved toward the path of Said shiftable 
element, latch means normally holding said ro 
tatable element against rotation under the tend 
ency of said Spring, and means carried by Said 
arm and engageable with said latch, when Said 
arm is moved to a position beyond One limit of 
its normal stroke, to release said latch. 

24. In combination, a shaft, a ratchet wheel 
mounted on said shaft, an oscillating arm, a pawl 
carried on said arm and shiftable into and Out 
of cooperative relation with said ratchet, an abut 
ment member disposed adjacent the path of 
travel of said pawl but normally outside Said 
path, screw means for advancing said abutment 
member into the path of said pawl, means car 
ried by said arm for actuating said screw means, 
upon oscillation of said arm, to advance Said 
abutment member, means energized during Such 
advancement, for withdrawing said abutment 
member, and means carried by said arm, and Op 
erable upon movement of said arm to a posi 
tion beyond one limit of the normal stroke of Said 
arm, to release said energized withdrawing means. 

25. In combination, a shaft, a ratchet wheel 
mounted on said shaft, an oscillating arm, a paWl 
carried on said arm and shiftable into and out of 
cooperative relation with said ratchet, an abut 
ment member disposed adjacent the path of 
travel of said pawl but normally outside said 
path, screw means for advancing said abutment 
member into the path of said pawl, an element 
rotatable to actuate said screw means, a Spring 
operatively associated with said element, means 
carried by said arm for rotating said element 
step-by-step, upon oscillation of Said arm, to ad 
vance said screw means and to wind Said Spring, 
latch means holding said element against return 
rotation under the influence of Said Spring, and 
means carried by said arm, and operable upon 
movement of said arm to a position beyond One 
limit of the normal stroke of said arm, to release 
said latch means. 

26. In combination, an oscillating arm, a rock 
shaft carried by said arm, a shiftable element 
rigid with said rock shaft, an abutment member 
normally positioned outside the path of said ele 
ment, said member being guided for movement 
toward and away from said path, a rotatable ele 
ment, a reciprocable member held against rota 
tion and threadedly associated with said rotatable 
element, ratchet means carried by said arm and 
by said rotatable element and operable, upon os 
cillation of said arm, to rotate said rotatable 
element step-by-step, said abutment member and 
said reciprocable member being formed With CO 
operating cam surfaces, whereby, as said recipro 
cable member is advanced by rotation of said ro 
tatable element, said abutment member Will be 
moved toward the path of Said shiftable element, 
and means carried by said rock shaft and oper 
able, upon shifting of said shiftable element by 
engagement with said abutment member, to move 
the ratchet means carried by said arm Out of 
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cooperative relation with the ratchet means car 
ried by said rotatable element. 

27. In combination, a first shaft, a coned disc 
fixed on said shaft, a second coned disc facing 
said first disc and splined on said shaft, a second 
shaft substantially parallel with said first shaft, 
a coned disc fixed on said second shaft, a second 
coned disc splined on said second shaft and facing 
the first, disc on said second shaft, means resili 
ently urging one of said splined discs toward its 
fellow, means including a shiftable element for 
positively moving the other of said splined discs 
toward and away from its fellow, means for driv 
ing said first shaft, a belt cooperating With said 
disc pairs to transmit power from said first shaft 
to said second shaft, and control means aSSOci 
ated with said shiftable element and driven 
through said second shaft for shifting said shift 
able element. 

28. In combination, a first shaft, a coned disc 
fixed on said shaft, a second coned disc facing 
said first disc and splined on said shaft, a Second 
shaft substantially parallel with said first shaft, 
a coned disc fixed on said second shaft, a Second 
coned disc splined on said second shaft and facing 
the first disc on said second shaft, means resili 
ently urging one of said splined discs toward its 
fellow, means including a shiftable element for 
positively moving the other of said splined discs 
toward and away from its fellow, means for div 
ing said first shaft, a, belt cooperating with said 
disc pairs to transmit power from said first shaft 
to said second shaft, and Control means aSSOCi 
ated with said shiftable element and driven 
through said second shaft, Said control means 
being operable automatically to shift said shift 
able element gradually in one direction, there 
after to operate for a period without affecting said 
shiftable element, and thereafter gradually to 
return said shiftable element to its initial posi 
tion, during continuing operation of Said shafts. 

29. The combination with a variable-speed 
transmission having a screw shaft rotatable in 
either of two opposite directions to vary the Speed 
differential of said transmission in either direc 
tion, of means for controlling said Screw shaft, 
comprising a shaft operatively connected to Said 
screw shaft, two spaced clutch members Splined 
on said shaft, a ratchet wheel loose on said shaft 
and operatively associated with one of said clutch 
members, a second, oppositely-pitched ratchet 
wheel loose on said shaft and with respect to said 
first ratchet wheel and operatively associated 
with the other of said clutch members, a tubular 
element sleeved over a portion only of the length 
of said shaft, an arm rigid with said tubular ele 
ment, and carrying a double-ended paWl posi 
tioned for alternative cooperation with both of 
said ratchet wheels, and means for progressively 
oscillating said tubular element. 

30. The combination with a variable-speed 
transmission having a screw shaft rotatable in 
either of two opposite directions to vary the Speed 
differential of said transmission in either direc 
tion, of means for controlling said screw shaft, 
comprising a shaft operatively connected to said 
screw shaft, two Spaced clutch members Splined 
on said shaft, a ratchet wheel loose on said shaft 
and operatively associated with one of said clutch 
members, a second, oppositely-pitched ratchet 
Wheel loose on said shaft and operatively aSSO 
ciated with the other of said clutch members, a 
tubular element sleeved over a portion only of the 
length of said shaft, an arm rigid With said tubul 
lar element and carrying a double-ended pawl 

10 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

O 

75 



O 

5 

20 

25 

30 

35 

O 
positioned for alternative cooperation with both 
of said ratchet wheels, means for progressively 
oscillating said tubular element, Spring means 
urging said clutch members into operative en 
gagement with their respective ratchet wheels, 
and means for positively shifting either of Said 
clutch members against the tendency of its Spring 
63S. 

31. The combination with a variable-speed 
transmission having a screw shaft rotatable in 
either of two opposite directions to vary the speed 
differential of said transmission in either direc 
tion, of means for controlling said Screw shaft, 
comprising a shaft operatively connected to said 
screw shaft, two spaced clutch members Splined 
on said shaft, a ratchet Wheel loose on said shaft 
and operatively associated with one of Said clutch 
members, a second, oppositely pitched ratchet 
Wheel loose on Said shaft and Operatively aSSO 
ciated with the other of said clutch members, a 
tubular element sleeved over a portion only of 
the length of said shaft, an arm rigid with said 
tubular element and carrying a double-ended 
pawl positioned for alternative cooperation. With 
both of said ratchet wheels, means for progres 
sively oscillating said tubular element, Spring 
means urging said clutch members into opera 
tive engagement with their respective ratchet 
wheels, and means actuated by rotation of said 
Screw shaft in either direction to a predeter 
mined degree for positively shifting one or the 
other of said clutch members against the tendency 
of its spring means. 

32. The combination with a variable-speed 
transmission having a screw shaft rotatable in 
either of two opposite directions to vary the speed 
differential of said transmission in either direc 
tion, of means for controlling said Screw shaft, 
comprising a double-ended pawl connected to be 
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oscillated about an external center by the out 
put shaft of said transmission, two ratchet Wheels 
freely rotatable about said center and having 
oppositely-pitched teeth for alternative engage 
ment by the respective ends of said pawl, tWO 
clutch members likewise rotatable about such 
center and adapted for alternative operative en 
gagement with said respective ratchet wheels, 
spring means urging said clutch members toward 
such engagement, and means connecting Said 
clutches to drive said Screw shaft. 

33. The combination with a variable-Speed 
transmission having a Screw shaft rotatable in 
either of two opposite directions to vary the speed 
differential of Said transmission in either direc 
tion, of means for controlling said Screw shaft, 
comprising a double-ended pawl connected to be 
oscillated about an external center by the output 
shaft of said transmission, two ratchet wheels 
freely rotatable about said center and having op 
positely-pitched teeth for alternative engagement 
by the respective ends of Said pawl, two clutch 
members likewise rotatable about such center 
and adapted for alternative operative engage 
ment with said respective ratchet Wheels, spring 
means urging said clutch members toward such 
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engagement, means connecting said clutches to 
drive said screw shaft, means actuated by move 
ment of said screw shaft in one direction to a pre 
determined degree to shift one of said clutch 
members positively out of engagement with its 
associated ratchet wheel, and means actuated by 
novement of Said Screw Shaft in the other direc 
tion to a predetermined degree to shift the other 
of said clutch members positively out of engage 
ment With its associated ratchet wheel. 

PAUL B. REEVES. 
HARRY E. BROOKS. 
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