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. 1,601,567 

PATENT OFFICE. 
CHARLES W. HUBBARD, OF WESTON, MASSACHUSETTs. 

WINDING APPARATUS, 

Application filed October 4, 1919, Serial No. 328,383. Renewed May 8, 1926. 

This invention relates to winding appa 
ratus of that general type shown in my 
prior Patents No. 1,232,686, July i0, 1917, 
and No. 1,258,411, March 5, 1918, and which 
comprise a yarn receiver and a winding 
head which are rotatable relative to each 
other and which are arranged so that the 
winding head lays the yarn in layers extend 
ing transversely to the axis of rotation, 
each layer comprising a plurality of loops. 
The object of the present invention is to. 

provide a novel winding mechanism of this 
type having improved means for actuating 
and controlling the laying arm and coin 
pensating arm, an improved means for feed 
ing the yar?n to the winding head and Other 
features of improvement, all as will be more 
fully hereinafter set forth. 
In order to give an understanding of my 

invention, I have illustrated in the draw 
ings some selected embodiments thereof 
which will now be described, after which 
the novel features will be pointed out in 
the appended claims. 

In the drawings, Fig. 1 is a vertical Sec 
tional view of a winding apparatus embody 
ing my invention ; 

Fig. 2 is a section on the line. 2-2, Fig. 1; 
Fig. 3 is a section on the line 3–3. Fig. 1; 
Fig. 4 is a detail of the differential gear 

controlling the cams: * 
Fig. 5 is a plan view of the device; 
Fig. 6 is a side elevation of the device 

showing the winding head separated from 
the yarn receiver and indicating the man 
ner in which the yarn is cut; 

Fig. 7 is a section taken on the line 7-7, 
Fig. 6. 

in the dra Wings, 1 indicates the yar?n re 
ceiver which is preferably in the form of a 
cylindrical receptacle, 2 indicates a yar?n 
support situated within the yarn receiver 1 
and on which the yarn mass 3 is supported, 
and 4 indicates generally the winding head 
by which the yarn mass 3 is built up in the 
yarn receiver in layers extending transverse 
ly to the axis of rotation. 
The yarn support 2 may have any Suit 

able construction, that herein shown being 
similiar to the yarn support which is illus 
trated and described in my Patent No. 
1,394.732, dated October 25th, 1921. 
The winding head 4 is fast. On a shaft 5 

journaled in suitable bearings 6; Said shaft 
bièir g rotated by Some suitable meais : this purpose, haye shown a geadº 37 fast. 

10. 

-loops to be laid in transverse layers. 

On the shaft 5 which meshes with and is 
driven by a driving gear 38 mounted on a 
shaft 39 journaled in the frame 40. Said 
Winding head comprises a supporting mem 
ber or housing 7 in which is received the 
differential gearing and cams to be here 
inafter referred to and which supports a 
Winding plate 8 that rests on the yarn mass 
8. This windling plate 8 is sustained from 
the housing or member 7 by means of two 
Cppositely-disposed arms 9 and it is pro 
vided with a yarn-guiding slot 10 through 
which the yarn is delivered to the yarn mass, 
all as usual in devices of this character. 
One feature of my present invention re 

lates to means for guiding and controlling 
the yarn as it is delivered through the 
guiding slot 10. Supported in the mem 
ber 7 is a vertical rock shaft 11 which car 
ries at its lower enda yarn-laying arm 12 
and means are provided for oscillating the 
rock shaft 11 to cause the end 13 of said 
arm 12 to vibrate longitudinally of the slot 

The yarn 14 is delivered to the yarn 
laying arm 12 through the shaft 5 which is 
hollow - for this purpose, and the vibration 
of the arm 12 will traverse the yarn back 
and forth in the slot 10, thus causing the 
yarn to be laid in loops as in the above 
mentioned patents. For thus vibrating the 
rock shaft 11 I employ herein a novel cam 
Inechanism which is actuated by differential 
gearing situated within the housing 7. The 
upper end of the rock shaft 11 is provided 
With a crank arm 15 carrying a rolli{3 which 
I'ests against the periphery of a cam 17, said 
roll being held in contact with the cam by 
means of a Spring 18, One end of which is 
Secured to an arm. 19 extending from the 
rock shaft, and the other end of which is 
Secured to the housing 7. 

During the rotation of the housing 7 the 
rock shaft is carried about the cam17 and 
the datter acts through the crank arm 15 to 
vibrate said rock shaft and thus give the 
yarn-laying arm 12 its traversing movement. 
In apparattus of this type it is customary to 
so control the operation of the yarn-laying 
arm that each loop will be laid either in 
mediately in advance of or immediately be 
hind the previous loop, thus causing the 

In 
the present construction this end is secured 
by a differential mechanism which gradually 
shifts the position of the caim 17. Said can 
17 is made fast to B. gear 20 which meshes 
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with an intermediate pinion 21 that is jour 
naled on a stud 22 carried by the housing 7. 
This intermediate gear 21 also meshes with 
a stationary gear 23, said gear being held 
stationary by being fast on a sleeve 24 which 
in turn is made fast to the bearing 6. 
The gear 20 has either one more Or one 

less tooth than the gear 23 and since both 
gears are meshing with the pinion 21 and 
the latter is being rotated about the station 
ary gear 23 by the rotation of the housing 
7, it will result that at each rotation of said 
housing 7, the gear 20 will be either ad 
vanced or retarded one tooth. The action 
of the cam 17 will thus be either advanced 
or retarded slightly at each rotation with 
the result that the loops will be laid side by 
side as usual in devices of this character. 
The apparatus herein shown is of that 

type which has a compensating arm co 
operating with the yarn-laying arm 12 for 
maintaining an even tension on the yarn 
during the vibration of the yarn-laying 
arm. This compensating arm is indicated 
at 25 and it is carried by a vertical rock 
shaft 26 similar to the rock shaft, 11, said 
rock shaft being journaled in a bearing 27 
carried by the housing 7. The rock shaft 26 
has at its upper end a crank arm 28 pro 
vided with a roll 29 which rests against the 
periphery of a compensating cam 30 which 
is rigid with the traversing cam 17. This 
compensating cam is designed to give the 
proper vibrating movement to the compen 
sating arm 25 so that the latter will take up 
slack in the yarn when the yarn-laying arm 
is moving toward the axis of rotation and 
give up yarn when the yarn-laying arm is 
moving in the opposite direction. 

It will be noted that the mechanism for 
operating the y'all'In-traveli"sing a I'm and com 
pensating arm is very simple and comprises 
merely the two cams with the simple differ 
ential gearing. It is also entirely enclosed 
within the housing 7 so that there are no 
exposed moving parts to be caught by the 
yaln. 
My present invention also includes a novel 

yarn-feeding device for positively feeding 
yarn to the winding head at a predeter 
mined rate of speed. This feeding device 
is in the form of a friction feed wheel 31 
which is fast on the shaft 5 at its upper end 
and which frictionally engages an idler or 
presser wheel 32 that is journaled on a stud 
33 carried by an arm 34 extending from 
the frame. The yarn 14 passes between the 
presser roll 32 and feed roll 31 and then 
passes down through the hollow shaft 5 to 
the compensating arm 25 and yan-laying 
arm 12. I have illustrated the yar?n guides 
35 which serve to hold the yarn as it is fed 
by the feed roll 31. Since this feed roll is 
fast on the shaft 5 it will positively draw 
yarn from the source of supply at a speed 

ed on separate rock shafts. 
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corresponding to that at which the yar?n i? 
wound and thus the compensating arm and 
yarn-laying arms are relieved entirely from 
any strain due to drawing yarn from the 
source of supply. The yarn will, therefore, 
be laid under a constant tension at all times, 
thus producing a uniformly compact yarn 
mass 3. The yarn container 1 is shown as 
secured to a cap or head 41 which is carried 
by the member 6, and said yarn container 
is so supported that when it is filled it can 
be disconnected from the housing 41 and 
lowered so as to withdraw it from the wind 
ing head, as shown in Fig. 6. When the 
yarn container has thus been filled and is 
lowered to withdraw it from the winding 
head it is necessary to cut the yarn leading 
from the yarn mass to the winding plate be 
fore the container can be entirely removed 
from the machine. When an empty yarn 
container is replaced in the machine it is 
necessary that the end of the yarn should be 
threaded through the slot 10 and held be 
neath the winding plate so that when the 
machine is started said end will be retained 
On the yarn support thereby to ensure the 
proper winding action. I have provided 
herein an improved knife for thus severing 
the thread which is so constructed that the 
severing of the thread can be done without 
de-threading the winding plate. One of the 
bearings 27 has secured thereto a knife mem 
ber 42 provided with a cutting edge 43, and 
the winding plate 8 has a notch 67 in its 
periphery. When the yarn container has 
been lowered and withdrawn from the wind 
ing head, as shown in Fig. 6, the polition 
14 of the yarn which extends from the 
winding plate to the yarn mass is pulled out 
and carried under the winding plate 8 and 
into the notch 67 and then against the cut 
ting edge 43 of the knife, as shown in dotted 
lines Fig. 6. This operation of severing the 
yarn does not remove it from the slot 10 
and the notch 67 holds the severed end be 
neath the plate so that when an empty yarn 
receiver is placed in the machine the Severed 
end will be retained beneath the winding 
plate and will be held between said plate and 
the yarn support until the winding will be 
properly started. 

In Figs. 1, 2 and 3 I have shown the yarn 
laying arm and compensating arm as mount 

in Figs. 6 and 7 
I have shown a construction where these 
two arms are carried by the same rock shaft 
which is indicated at 44. Where this con 
struction is employed only one can will be 
necessary instead of the two cams 17 and 30. 
The one-cam construction shown in Figs. 6 
and 7 does not, however, give as perfect coin 
pensation as the two-cam construction. 

claim: : 

1. In a winding apparatus, the combina 
tion with a yarn receiver, of a rotatable 
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shaft, and a winding head mounted thereon, 
said winding head including a rock shaft 
situated non-axially of the winding head 
and extending parallel to the axis of rota 
tion, a yai'in-laying arm extending from Said 
rock shaft, and a cam member about which 
the lock shaft is rotated by the head and 
which Oscillates Said shaft as the head ro 
tateS. 

2. In a winding apparatus, the combina 
tion with a yarn receiver, of a rotatable 
shaft, and a winding head mounted thereon, 
Said Winding head including a rock shaft 
situated non-axially of the winding head 
and extending parallel to the axis of rota 
tion, a yarn-laying an extending from said 
rock shaft, a cam member about which the 
rock shaft is rotated by the head and which 
Oscillates said shaft as the head rotates, and 
compensating means acting on the yarn be 
fore it is delivered to said yarn-laying arm. 

3. In a Winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
and a winding head mounted thereon, said 
winding head including a rock shaft situ 
ated non-axially of the winding head and 
extending parallel to the axis of rotation, a 
yarn-laying al"In extending from said rock 
shaft, a can member about which the rock 
shaft is rotated by the head and which oscil 
lates said shaft as the head rotates, and a 
vibrating compensating arm acting on the 
yarn before it is delivered to the yarn-laying 
{!}} ?. - 

4. In a \vinding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
a winding head carried thereby and com 
prising a winding plate resting on the yarn 
and provided with a yarn-laying slot, two 
rock shafts extending parallel to the axis 
of rotation of the shaft, a yarn-laying arm 
xtending from One rock shaft, a compen 

Sating arm extending from the other rock 
shaft, and cam members about which said 
shafts are carried during the rotation of the 
winding head and which cause said shafts to 
Oscillate as the winding head rotates. 

5. in a Winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
and a winding head mounted thereon, said 
Winding head including a rock shaft situ 
ated non-axially of the winding head and 
extending parallel to the axis of rotation, a 
ya'n-laying a'm extending from said rock 
shaft, a cam member about which the rock 
shaft is rotated by the head and which oscil. 
lates said shaft as the head rotates, and 
means to give the can a relatively slow ro 
tation about the axis of rotation of the 
shaft. 

6. in a Winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
and a winding head mounted thereon, said 
winding head, including a rock shaft situ 
ated non-axially of the winding head and 

extending parallel to the axis of rotation, a 
yarn-laying arm extending from said rock 
shaft, a can member about which the rock 
shaft is rotated by the head and which oscil 
lates said shaft as the head rotates, and 
heans actuated by the rotation of the shaft 
to give the can a relatively slow rotative 
movement about said axis. 

7. In a winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
a winding head mounted thereon, said wind 
ing head including a rock shaft situated 
non-axially of the winding head and ex 
tending parallel to the axis of rotation, a 
yarn-laying arm extending from said rock 
shaft, a can member about which the rock 
shaft is rotated by the head and which oscil 
lates said shaft as the head rotates, a gear 
riigid with said Can membel, a second sta 
tionary gear, said gears having a different 
number of teeth and both being situated in 
xial alinement with said shaft, and an in 

termediate geal neshing with both of the 
first-mentioned gears. 

8. In a Winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
a supporting member or head fast thereto, 
two rock shafts journaled in said supporting 
Inenbei' and extending parallel to the rotat 
able shaft, a winding plate suspended from 
Said supporting member, a yarn-laying arm 
extending from one rock shaft, a compen 
sating arm extending from the other rock 
shaft, each rock shaft having a crank arm, 
two can members axially alined with the 
rotatable shaft and acting against said crank 
a'Ins, and springs for maintaining said 
Ci'ank arms in engagement with said cams. 

9. In a winding apparatus, the combina 
tion with a yarn receiver, of a rotatable shaft, 
a supporting member or head fast thereto, 
two rock shafts journaled in said support 
ing member and extending parallel to the 
rotatable shaft, a winding plate suspended 
from Said supporting member, a yarn-laying 
arm extending from one rock shaft, a com 
pensating alm extending from the other rock 
shaft, each rock shaft having a crank arm, 
two can members axially alined with the 
rotatable shaft and acting against said 
Crank alians, Springs for maintaining said 
crank arms in engagement with said cams, 
and means for rotating said cams slowly. 

10. In a Winding apparatus, the combina 
tion with a yarn receiver, of a rotatable 
shaft, a supporting member or head fast 
thereto, two rock shafts journaled in said 
Supporting member and extending parallel 
to the rotatable shaft, a Winding plate sus 
pended from said supporting member, a 
yarn-laying arm extending from one rock 
shaft, a compensating arm extending from 
the Other rock shaft, each rock shaft hav 
ing a crank arm, two cam members axially 
alined with the rotatable shaft and acting 
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against said crank arms, springs for main 
taining said crank arms in engagement with 
said cams, a gear rigid with said cams, a 
Second stationary gear, a pinion carried by 
said supporting member and meshing with 
both gears, said gea's having a different 
number of teeth whereby the canns are 
gradually advanced by the rotary motion 
of the Supporting member. 

11. In a winding apparatus, the combi 
nation with a yarn receiver, of a winding 
head for ay ing the yarn in said yain re 
ceive in layer's extending transversely to 
the axis of rotation, a hollow shaft on which 
Said widing head is supported and through 
which the yarn is delive!"ed to the winding 
head, means for rotating said shaft. and a 
pair of feed rolls for delivering yarn to the 
hollow shaft, said feed 'olis being situated 
at the end of the shaft and One of them be 
ing rigid with the shaft. 

12. In a winding apparatus, the combi 
nation with a yarn receiver, of a winding 
head for laying the yarn in said yarn re 
ceiver in layers extending transversely to 
the axis of rotation, a hollow shaft on which 
said winding head is supported and 
througla which the yar?n is deli vered to Said 
head, means to rotate said shaft, a feed roll 
carried by said shaft at its upper end, a 
presser roll with which the feed roll has 
fictional contact, and means for gliding 
the yarn as it is led to the feed roll and 
fi'om the feed roll to the end of the hollow 
shaft. 

13. In a winding apparatus, the combi 
nation with a yarn receiver, of a winding 
head comprising a stipporting member, a 
winding plate connected to said member 
and provided with a ya!"n-laying slot, means 
for ti’avei'sing the yal'in in Said slot, and a 
knife member carried by the winding head 
and situated above the winding plate. 

14. In a winding apparatus, the combi 
nation with a rotatable yarn receivel' adapt 

, ed to contain a yarn mass, of a winding 
head 1'esting On the yar?n mass in the yar?n 
receive and operating to build up said 
mass in layer's extending transversely to the 
axis of rotation, a hollow shaft on which 
said winding head is Supported, and means 
carried by said shaft for feeding yarn uni 
formly to the winding head. 

15. In a winding apparatus, the combi 
nation with a yarn receiver, of a rotary 
winding head for laying the yarn in said 
yarn receiver in laye's extending trans 
versely of the axis of rotation, a hollow 
shaft on, which said winding head is Sup 

ported, and through which the yarn is de 
livered to the winding head, means for ro 
tating said shaft, a pair of feed rolls for de 
livering the yarn to the entering end of said 
shaft, one of said feed rolls being, fixed on 
the shaft and the other supported independ 
ently thereof. - 

16. In an apparatus of the class de 
Scribed, the combination With a yar?n re 
ceiver, of a winding head, means to give the 
winding head and yain receiver a relative 
rotaly movement, said winding head in 
cluding a rock shaft situated non-axially 
thereof and extending parallel to the axis 
Of the relative rotary movement, a yarn 
laying arm extending from said rock shaft, 
aid means to oscillate said arm in a plane 
e:teliding at right angles to said axis. 

17. In an apparatus of the class de 
scribed, the combination with a yarn re 
ceiver, of a winding head, means to give the 
ya in receiver and winding head a relative 
rotary movement, said winding head, in 
cluding two rock silaits situated non-axially 
of the winding head but extending parallel 
to the axial line of the relative rotary 
movement, a yarn-laying alian carried by 
o le of the shafts, a compensating am car 
Iried by the other shaft, and means for Oscil 
lating each arm in a plane perpendicular 
to said axis. 

18. in an apparatus of the class de 
scribed, the combination With a yar?n re 
ceiver, of a winding head, means to give the 
winding head and yarn receiver a relative 
rotary movement, said winding head in 
cluding a l'ock shaft situated non-axially 
the 'eof and extending parallel to the axis 
of the relative rotary movement, a yarn 
laying arm extending from said rock shaft, 
and a cam situated axially of the winding 
head for oscillating said rock shaft. 

19. In an apparatus of the class de 
scribed, the combination With a yar?n re 
ceiver, of a winding head, neans to give the 
winding head and yarn receiver a relative 
rotary movement, said Winding head hav 
ing two rock shafts both situated non-axi 
alty of the winding head but extending par 
allel to the axial line of the relative move 
ment, a yarn-laying arm carried by one rock 
shaft, a compensating arm carried by the 
otiner rock sl)aft, and a can device situated 
coaxially with said winding head and oper 
ating to oscillate both rock shafts. 

In testimony whereof, have signed my 
name to this specification. 

CHARLES W. HUBBARD. 
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