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This invention relates to tube spinning ma 
chines, and more particularly to improvements in 
machines for Spinning yarn into a tube, as gen 
erally disclosed and claimed in United States 
Letters Patent No.795,980, dated August 1, 1905, 
to Charles W. Hubbard. 
In the machine of the prior patent aforesaid, 

Which Will be hereinafter referred to aS the Hub 
bard machine, yarn is draWn from the rough 
Sliver carried by Spools at the top of the ma 
chine frameworkby conventional draWing means 
and is laid in a rotating tube in the shape of 
heart-shaped Spirals, referred to as “hearts”, the 
tube rotating at high speed, thus to put the nec 
essary twist into the yarn and to draW in the 
yarn at the Same rate at Which it passes 
through the draWing mechanism. The hearts 
are Suitably processioned to forma, layer, that 
is to Say, the hearts are laid in a procession 
SO that One overlaps the other, and the operation 
of the machine is Such that successive layers of 
yarnare built up in the tube. 
The laying of the yarn in the form of hearts is 

accomplished in the Hubbard machine by a spin 
ning head Which includes a tube head connected 
to and driving the tube, and below the tube head 
a laying piate Which moves at a, constant but 
SomeWhat different Speed from that of the head 
and tube, the difference betWeen these SpeedS be 
ing Such as to cause the yarn to be drawn into the 
tube. The Iaying plate may move either faster 
Or sloWerthan the head, but the difference must 
be such that the yarnis drawn into the tube at 
the rate at Whichit paSSeSinto the head from the 
dra Wing rolls above. 

In laying the yarn in the form of hearts, or in 
the form of Spiral's generally, it is neceSSary to 
take care of the Slack Which formS in the yarn 
When the heart or spiral is being laid at its Small 
er radii and of the increased demand for more 
yarn When the ionger radii are being formed. 
This taking up of slack during the time of mini 
mum demand for yarn and the feeding out of 
yarn during the time of maximum demand Will 
be hereinafter termed “compensation', and One 
of the major objects of the present invention is 
the provision of improved and simplified means 
for effecting Such compensation as aforesaid. 

According to my preferred arrangement, I ef 
fect compensation, either in Whole or in part, by 
means of a planetary gear System interposed in 
the laying plate drive, the arrangement being 
such as to cause the laying plate Cyclically to 
speedup and slow down While the tube head and 
the tube run at a constant Speed. Alternatively, 

(CI. 118-49) 
of course, the variation could be applied to the 
tube head and tube, rather than to the laying 
plate, and the Same result obtained. Thus yarnis 
drawn in between the laying plate and tube at a 
uniform rate despite the constantly changing ra 
dius on Which it is being laid. With Such an ar 
rangement, compensation may be had by means 
of a Single planetary gear Simultaneously for all 
of the heads of a, battery of Spinning heads, and 
by mechanism located eXteriorly of the heads, 
With the result that not only is there a marked 
reduction in the number of Working parts anda, 
pronounced simplicity of Operation, but also slack 
can be taken up in amounts not possible With 
compensating means located Within the head, as 
heretofore. This latter feature is advantageous 
When, instead of hearts, Which may be thought of 
aS 180° Spiral Of increaSing radius combined With 
180° spiral of decreasing radius, it is desired to 
lay the yarn in spirals of larger angles, as for 
instance, 360° or even more degrees in and 360° 
Or even more degrees Out. 
Another major feature of my invention is the 

provision of Simple mechanism for Operating a 
laying arm Within the spinning head, such pref 
erably comprising means for imparting a recip 
rocating or oscillating movement to an inner 
Spindle rotating at the Same, or Same average, 
Speed as the laying plate, by means of Which 
through a simple System of levers or meshing gear 
segments located in each Spinning head, the lay 
ing arm is caused to Oscillate Over a slot in the 
laying piate aS more particularly explained be 
loW. 
Since the accomplishment of absolutely cor 

rect compensation is difficult of attainment by 
means of a single compensating mechanism, I 
also propose, under certain conditions, the provi 
Sion of a planetary gear System of compensation 
as aforeSaid, by Which primary compensation is 
effected, With additional compensating means lo 
cated Within the head to take up any Slack Which 
the planetary gear System of compensation has 
failed to eliminate. Such additional compensat 
ing means preferably comprises means, independ 
ent of the means aforesaid for actuating the lay 
ing arm, adapted to impart rotary oscillating 
movement to the Spindle Which is independent of 
its reciprocatory movement as aforesaid, the ro 
tary oscillatory movement of the Spindle con 
trolling actuation of a compensating arm Within 
the head and functioning to maintain tension on 
the yarn en route between the spindle and the 
laying arm, in the event that the primary (plan 
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2 
etary gear system) compensating means has not 
taken up such slack sufficiently. 
Other objects Will be in part obVious and in 

part hereinafter pointed out in connection With 
the folloWing analysis of this invention, Wherein 
is illustrated one of the Various possible embodi 
ments of the present invention, together With 
certain modifications in detail. 
In the drawings, Wherein like reference char 

acters designate like part:S throughout the SeV 
eral VieWS,- 

Fig. 1 is a broken-away elevation, With partS 
shown in Section, of Such parts of the machine in 
accordance With the present invention as are 
necessary to a general understanding thereof; 

Fig. 2 is a section along lines 2-2 of Fig. 1; 
Fig. 3 is a transverse section through the plane 

tary gear System illustrated in Fig. 1; 
Fig. 4 is a detail of certain parts illustrated in 

Fig. 1; 
Fig. 5 is a vertical front-to-rear section illus 

trating a preferred form of spindle reciprocating 
mechaniSm; 

Fig. 6 is an elevation of a spinning head and 
associated driving elementS; 

Fig. 7 is a View similar to Fig. 6, With certain 
parts shoWn in Section; 

Fig. 8 is a Section through the Spinning head 
as illustrated in FigS. 6 and 7: 

Figs. 9 and 10 are partial Views illustrating a 
modified construction; and 

Figs. 11 and 12 are partial Views illustrating 
a further modified construction. 
From the dra Wings it Will be understood that 

I haVe illustrated Only Such partS Of a Spinning 
machine as Will be helpful toan understanding of 
the present invention, the spools carrying the 
rough Sliver and the draWing mechanism by 
Which the rough sliver is draWn from the Spools 
and delivered to the spinning heads being omit 
ted, as Such form no part of the present inven 
tion and may be more Or leSS conventional. 

Referring noW to the draWings in detail, and 
particularly Figs. 1-8 inclusive, reference char 
acters il and 2 designate parallel side frames of 
a Spinning machine in accordance With my in 
vention, between Which extends a gear box or 
housing generally indicated at 3, Within Which 
is contained the gear mechanism forming the 
drive for a battery of front and rear spinning 
heads, laying plates and associated tubes, of Which 
the Spinning heads are more clearly ShoWn in 
FigS. 6-8, With the tubes indicated at I 4 being 
arranged beloW the gear box and extending to 
the horizontal base (not shown) of the machine 
frameWork. While II have illustrated a machine 
embodying front and rear batteries of four Spin 
ning heads, laying plates and associated tubes, 
it Will be understood that the number and ar 
rangement of Such parts is arbitrary and may be 
increased or decreased in accordance With par 
ticular requirementS. 
A vertical drive shaft i5, which is driven by 

suitable means (not shown), extends into the 
gear bOX 3 and may have its loWer end Suitably 
journaled aS in the bottom horizontal Wall there 
of. A gear 7 keyed to the drive shaft 5 acts 
to drive a train of gears in the plane of gear , 
Such gear train including large gears 8 and 9, 
meshing With a plurality of pinions generally des 
ignated 20 and keyed to outer Spindles to Which 
are connected the tube heads as will be herein 
after more fully described. Byreference to Figs. 
1 and 2, it will be seen that drive shaft 5 thus 
ServeS to drive all the tube heads of the front and 
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rear battery of Spinning heads through geartl'ain 
47, i 8 and A9, and pinions 20. 
Suitably keyed to the driving Shaft 5 is a 

gear 25 Which drives a planetary gear train in 
cluding a spur gear 26 meshing With gear 23, the 
gear 26 rotating freely on a vertical stub shaft 
27 Which may be journaled at its loWer end in 
the top of the gear box 3. Fastened to the Spur 
gear 26 are the pins 23, 29 on which are mounted 
the planet pinions 30, 3, respectively. Pinions 
30 and 3 mesh With the sun pinion 32, and With 
the internal teeth of an internal-external gear 
33. The Sun pinion 32 iskeyed to the Vertical 
stub shaft 2, on Which is also mounted the bevel 
pinion 34 meshing With beve pinion 35 Which is 
keyed to the horizontal rock shaft 36 suitably 
Supported as by a standard 37. 
By reference to Fig. 4, Wherein is illustrated 

one means of imparting rocking movement to the 
shaft 36, the said shaft is operatively connected 
to a rock lever i Which is in turn cOnnected 
as through the hinged connecting rods 44, 42 
With a rotating Crank 3 driven from a constantly 
rotating shaft 4. Fastened to the Side frame of 
the machine is a plate 50 provided With a cam slot 
5i in Which is adapted to travel the hinge pin 
52 of the hinged connecting rods 4, 42. 
Meshing With the external teeth of the in 

ternal-external gear 33 is a gear 53 Which is suit 
ably keyed to a sleeve 5 disposed concentrically 2 
about the drivingshaft 5, the sleeve at its loWer 
end having keyed thereto a gear 55 Which is dis 
posed in the gear box and preferably above the 
gear i, and is adapted to drive all of the laying 
plates to be hereinafter described through a gear 
train including gears 56, 5, With Which latter 
engage pinions 58 fast on intermediate spindles 
forming a part of the Spinning heads to be de 
Scribed. 

In the planetary gear system as above de 
scribed, the sun pinion 32 constitutes the float 
ing gear of the System, the arrangement and gear 
ratios being Such that when sun pinion 32 stands 
still, pinions 58 andlaying plates associated there 
With run at a fixed ratio to the speed of the pin 
ions 2 and the tube heads associated thereWith, 
Such ratio being established by the gear train 
comprising gears 25, 26, planet pinions 30, 3, Sun 
pinion 32, internal-external gear 33, and gear 53. 
If, hoWever, the sun pinion 32 is revolved in one 
direction as by turning movement of rock Shaft, 
36 which acts to drive bevel pinions 34, 35, stub 
shaft 2T, and Sun pinion 32 keyed thereto, pinions 
58 and the laying plates driven thereby wil be 
Speeded up with relation to the Speed of the pin 
ions 2) and tube heads. Conversely, if the Sun 
pinion 32 is revolved in the opposite direction, 
pinions 58 and laying plates Will be slowed down. 

Turning or rocking movement of Shaft 36 
results from actuation of the crank 43, through 
hinged connecting rods 4, 42, with the hinged 
pin 32 operating in cam slot 5 of the cam plate 
5. The cyclica rocking movement of the Shaft 
36 thus causes Speeding up and slowing down of 
the pinions 58 and laying plates relative to the 
pinions 2) and the tube heads, With the tube 
head running at a steady speed, and the above 
described arrangement is such that a practical 
ly uniform rate of drawing yarn into the tubes 
is maintained, despite the constantly changing 
radius at Whichit is laid by the in and out move 
ment of the laying arm to be described. 

In the Construction illustrated in Fig. 4, the 
cam slot 5 functions to change the effective 
length of the connecting rods i, 42 upon actu 
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2,079,619 
ation of Crank 43, thus making compensation in 
dependent of the rigid relationship established by 
rotation of crank 43 and rocker lever 40, if the 
connecting rod Were rigid. Other means of ob 
taining the flexible relationship and/or of rock 
ing Shaft 36 may of course be substituted for 
the Specific mechanism illustrated. 

Referring now to Figs. 6, 7 and 8, Wherein is 
illustrated a tube head in accordance With the 
present invention, reference character 60 desig 
nates an elongated tubular spindle, hereinafter 
referred to as the inner spindle; reference char 
acter 6 designates an intermediate tubular 
Spindle arranged concentrically about spindle 60; 
and reference character 62 designates the Outer 
Spindle arranged concentrically about the inter 
mediate Spindle 6. Inner and intermediate 
Spindles 60 and 6 fare provided With a feather 
and Slot connection designated 64 Whereby inner 
Spindle 60 is rotated With intermediate spindle 
6, the inner Spindle 60 being, hoWever, arranged 
for Vertical movement independently of the in 
termediate Spindle 6. Intermediate and Outer 
Spindles 6, 62, respectively, are maintained 
2gainst Vertical movement, but may revolve in 
dependenty, of each other, outer spindle 62 being 
driven by one of the pinions 20 keyed thereto as 
previously described, the spindle 62 being in con 
sequence driven from the driving shaft 15. A 
pinion 58, as previously described, and driven 
through the interposed planetary gear system 
from driving Shaft 5, iskeyed to the intermedi 
ate Spindle 6 i Which is accordingly driven at 
Speeds Which increase and decrease With refer 
ence to itS average Speed, Which may be faster 
or sloWer than the fixed rate of rotation of the 
outer spindle 62. 
The OUlter Spindle 62 carries the tube head 

Which is preferably constituted by an upper plate 
S5 and a loWer concentric ring 66 spaced from 
the plate 65 by tubular posts 67 Which serve as a 
housing for Spring-pressed pins 68 Which are 
adapted to project into bores in the top portion 
of the tubes 4. Upon proper relation of the 
tube 4 With the ring 66, With the pins 68 being 
properly related in the tube bores, it Will be ap 
preciated that plate 65 and ring 66 form a driv 
ing head for a tube 4. 
The intermediate spindle 6 carries at its lower 

end a circular plate O of esser diameter than 
the tube head parts 65, 66, andis disposed on a 
plane intermediate Such parts. Spaced from the 
plate C, as by Spaced posts, is the laying plate 
2, the plane of Such plate being below that of 

the ring 66 Whereby the laying plate may extend 
into the tube 4 held to the tube head 65, 66, the 
laying plate being circular and of a diameter 
slightly less than the inside diameter of the tube. 
The laying plate 2 is provided With an arcuate 
slot 73, over Which the laying arm, to be herein 
after described, oscillates about its pivot T5. It, 
Will be obvious from the foregoing that inter 
mediate spindle 6 driven through the planetary 
gear System above described acts to drive the 
laying plate 72. 
Considering now the mechanism for Oscillat 

ing the laying arm 74, reference is made to Fig. 
5 Wherein is diagrammatically illustrated a pre 
ferred mechanism for imparting vertical move 
ment to the inner Spindle 60. Such may include 
front and rear reciprocating bars 80, of Which the 
front bar caUISeS Vertical novement of all of the 
Spindless of the front battery of Spinning heads 
and the rear bar causes vertical movement of all 
of the Spindles 60 of the rear battery of spin 

3 
ning heads. Each bar 80 adiacent its ends is 
provided With a link 8, one end of Which is 
pinned as at 82 to the bar end and its other end 
being pivotally connected as at 83 to an oscil 
lating lever 84 fulcrumed at its mid point as at 
85 and cooperating With a suitably shaped cam 
86 through a cam roller 8. Cam 86 is driven by 
a Shaft 88 Which is interConnected With the 
Crank arm drivingshaft 4 to move at the same 
Speed as Said crank Shaft. Actuation of cam 
86 causes lever 84 to oscillate about its fulcrum 
point 85 and thus imparts, through link 8, ver 
tical novement to the bar 80. By reference to 
Fig. 1, inner Spindle 60 on the spinning heads ex 
tends tharough reciprocating bar 80 and is con 
nected thereto in Such manner that reciproca 
tion of the bar 8) impart:S reciprocatory move 
ment to spindle 6è. Such form of connection 
may Comprise a ball bearing 90 Seating in a 
shouldered recess in the reciprocating bar 89, one : 
element of the bearing race being Suitably se 
cured to the Spindle 60 and being further held 
thereto and to bar 80 as by means of a nut 9, 
Whereby Spindle 60 may rotate freely With respect 
to the bar 80 but is reciprocated thereby, 
The lower end of the inner spindle carries a 

transverse arm95 Which in its loWermost position 
is disposed at the approximate plane of the tube 
head ring 66. One end 96 of a bell crank lever 
iS flexibly connected to the arm 95, Said lever end 
eXtending loosely into a hole formed in a con 
necting studi 97 carried by a side of the trans 
Verse arm 95. The intermediate portion of Said 
bell crank lever is fulcrumed through the inter 
mediary of a horizontally disposed pin 98 extend 
ing from a block 99 carried by the under face of 
the plate O. The other end 90 of the bell crank 
lever flexibly coacts With a pin 40 i fixed to and 
eXtending substantially laterally from the laying 
arm A. 
A Spring 05, Which may have one end fixed to 

the laying plate 2 as at 06 and its other end 
Secured as at 07 to a point On the laying arm, 
is preferably provided to take up back-lash or 
lost motion at the moment of starting, So that the 
outer or free end of the laying arm 74 is normal 
ly urged to its innermost position at the inner 
end of the laying slot 73. The laying arm is so 
balanced that as centrifugal force builds up, the 
free end of the laying arm 4 tends to hold to 
Ward the inner end of the slot, With the spring 
I05 producing the same tendency before centrif 
ugal force SO function.S. 
With the machine in operation, the rotating 

spindle 60 is moved vertically upon upward move 
ment of the reciprocating bar 80, and thereby 
raises the transverse arm 95, thus causing the 
bell crank lever to SWing about its fulcrum 98, 
With the end 00 of the bell crank thereupon 
through pin 0 actuating the laying arm T4 on 
its out stroke about its pivot point 75 on the 
laying plate 72. As reciprocating bar 8) moves 
downwardly to its initial position, it carries With 
it the inner spindle 60 and causes return move 
ment of laying arm 74 to the inner end of slot 
73, the Spring 05 aiding in the return movement 
of the aforesaid parts. As is illustrated in Fig. 8, 
the laying arm 74 is provided With an eye 74A 
through Which yarn is threaded, Such eye 74A 
folloWing the laying slot 73 during oscillation of 
the laying arm il 4, aS deScibed. 
By reference to Fig. 1, the Spinning heads as 

above described are secured to the gear box 3 
in Such manner that the tube head. 65 and parts 
of the spinning head below the level of the tube 
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4 
head extend below the gear box, With the spin 
dles S and 62 and pinions 20 and 58 being 
enca,Sed Within the boX, and With the inner 
Spindle 6 extending through the box and its 
Open end projecting above the top horizontal 
Wall thereof. One form of So mounting the 
Spinning head may comprise, as illustrated, a 
circular holding plate O Which is Secured to the 
under side of the gear box as by bolts , the 
plate i f0 carrying a spacing bushing i i 2 Which 
eXtends through a Suitable opening in the bottom 
of the gear box. The outer spindle 62 of the 
Spinning head is freely rotatable With respect 
to the fixed Securing plate il 0 and spacing bush 
ing e 2. 

In operation of the machine as aforesaid, yarn 
is draWn from the sliver spools over the drawing 
mechanism (not shoWn) and is threaded through 
the bore of the inner Spindle 6 to paSS into the 
Spinning head and betWeen the plate 70 and lay 
ing plate 72. As the yarn emerges from the 
cWer end of the Spindle 60, it may be passed 
around one of the posts 7 adiacent the pivot 
point 5 of the laying arm 74, or around a vertical 
eXtension of the pivot center of the laying arm, 
and thence is threaded through the eye 74A 
thereof, Whereupon it passes through the laying 
head Slot 3 to the tube - 
As the tube head and tube i 4 are rotated from 

drive shaft 5 through the gear train including 
gears , 8 and 9, and pinions 20, the neceSSary 
tWist is put into the yarn being laid and by suit 
ably proportioning the speeds of the tube and 
laying plate 12, the yarn is draWn into the spin 
ning head at the rate With Which it passes 
through the draWing mechanism. Due to the 
action of the planetary gear System in driving 
the laying plate and parts carried thereby at 
Speeds Which throughout each cycle of opera 
tion increase or decrease With reference to the 
average Speed of the laying plate, compensation, 
or the taking care of Slack When the Spirals are 
laid at their Shorter radii and feeding Out the 
yarn under periods of greater demand, as When 
the longer radii are being laid, is effected. As a. 
consequence of the oscillatory travel of the lay 
ing arm over the laying slot 3 as the laying 
plate is rotating, yarn passing through the laying 
arm eye A and slot 73 is laid in the tube in 
the form of spirals With the spirals being “pro 
cessioned'', i.e. laid Side by Side, as by Suitably 
timing the cycle of the laying arm 74 and rota 
tion of the laying plate With reference to the 
tube. In this connection it Will be understood 
that the number of spirals laid and their length, 
fer each layer of spirals, is determined by the 
speed of the cyclical movement of the laying arm 
With respect to the differential of Speed between 
the tube and laying plate. 
Within each tube is disposed a plug generally 

indicated at A, Fig. 1, such plug being in the 
nature of a block very slightly Smaller than the 
inside diameter of the tube and held frictionally 
to the inner Surface of the tube. AS is usual, 
upon starting of the machine, the plug 4A is 
positioned at the top of the tube, and the yarn 
is iaid on top of the plug. As successive layers 
of yarnare built up on the plug, the plug is grad 
ually forced down into the tube until it reaches 
ile bottom, Whereupon operation of the machine 
ig interrupted for substitution of empty tubes for 
t:ne full OneS. 

According to the foregoing description of the 
invention, compensation is effected Wholly by the 
action of the planetarygear system in causing the 
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laying plate to be drivenat varyingrates of Speed 
With reference to the average difference in speed 
between the laying plate and tube head. Under 
SOme conditions Where especially precise compen 
Sation is desirable, I may utilize the planetary 
gear method Of compensation as above described 
to obtain primary compensation and utilize addi 
tional means for taking up Such slack in the 
yarn as the primary compensation System fails 
to eliminate. Such additional compensating 
neans, Which may effect compensation Within the 
head itSelf as distinguished from the functioning 
of the planetary gear compensating system 
Whereby compensation is effected externally of 
the head, is diagrammatically illustrated in Figs. 
9 and 10, of Which Fig. 9 illustrates one simple 
neans of obtaining, in addition to the vertical 
reciprocating movement of the spindle 60, an 
independent oscillating rotational movement 
thereof, Which latter movement controls actua 
tion of a compensating finger effecting compen 
Sation Within the Spinning head. According to 
Sulch an arrangement, there is provided, in ad 
dition to the barS 80 and oscillating arms or levers 
84 as previously described in relation to Fig. 5, 
a Second set of reciprocating bars 20 cooperated 
With the Spindles 60, in the manner to be de 
Scribed in relation to Fig. 10, to provide oscillat 
ing rotational movement of the spindles 60, the 
bars 2) being driven through linkS 2 and 3 
levers 22 from cams 25 Whose axes bear defi 
nite angular relationship to the axes of the 
cams 86. 

Considering now Fig. 10, the said inner spin 
dle 60 may be provided with an enlarged portion 
30 having therein a vertical slot 3 in Which 
engageS a pin 32 carried by a relatively enlarged 
and tubular cage element 33. The Said cage 
element has Secured thereto the inner race of 
a ball bearing 34, the outer race of Which is 
fastened in the reciprocating bar 20, Whereby 
the cage is reciprocated by Said bar 20. 
The intermediate spindle 6 may be provided 

at its upper end with an enlarged section 35 
Which eXtends into the cage i 33, said enlarged 
Section haVing one or more inclined cam slots 
or grooves 36 cut or otherwise formed therein, 
in Which engage pins or rollers 37 fixedly carried 
by the cage 33 and interiorly thereof. 
By the above described arrangement, vertical 

movement of Spindle 60 upon reciprocation of 
bar 80 is independent of rotational movement of 
Spindle 60 With respect to intermediate spindle 
6. Vertical reciprocation of the cage 33, 
hoWever, resulting upon reciprocation of the bar 
2, imparts oscillating rotational movement to 

the Spindle 60 with respect to intermediate spin 
dle 6 through the pin and cam slot connection 
i 3, 36, between the cage i 33 and spindle 6 and 
the further pin and slot connection 32, 3 be 
tWeen the cage 33 and enlargement 30 of spindle 
60, and Such rotational movement of spindle 6 is 
independent of the position vertically of spindle 
60 With respect to intermediate spindle 6. 
The oscillating rotational movement of the 

inner spindie 66 With respect to the intermediate 
Spindle 6 is transmitted to a disc or equivalent 
member i 4 carried by and at the loWer end of 
Spinde 6. Said disc i 40 is arranged Within the 
Spinning head and carries a downwardly extend 
ing compensating finger 4 around which the 
yarn emerging from the Spindle 60 and guided 
around a guide post 2, is passed prior to its 
reaching the laying arm eye. The rotational 
oscillating movement of the Spindle 60 causes the 
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2,079,619 
compensating finger f4 to relatively approach 
and recede from the laying arm eye, and, by 
prOperly relating and predetermining Such rota 
tional Oscillating movement as transmitted to the 
compensating finger, as by means of the cam 
25, compensation is effected Within the spin 
ning head in a manner Supplementary to the 
COmpensation effected through the planetary 
gear System as aforeSaid. 

Because of the rotational oscillating movement 
given to the disc part 40, it is impractical to 
connect the upper end of a bell crank lever, such 
as the end 96 of the crank illustrated in Fig. 7, 
in Order utilize the vertical movement of spindle 
60 for actuating the laying arm, as in the con 
struction illustrated in Figs. 7 and 8. In Fig. 
10, I haVe shoWIn mechanism Whereby the laying 
arm is actuated solely by the vertical movement 
of the Spindle in Which reference character i 50 
represents an upstanding post carried by the 
laying plate 2, on an upper lateral extension of 
Which is fulcrumed the bell crank i5. The 
upper leg of the Said crank may carry a roller 
52 Whose axis extends normal to the axis of 
spindle 69. A Spring A53 may be provided for 
the purpose of maintaining the crank in Such po 
Sition that roller 52 is pressed against the under 
face of disc part 40 When the machine is Start 
ing up Or stOpping, it being understood that dur 
ing normal operation of the machine, centrifugal 
force acting on the partS Will maintain this con 
tact, and hence exert an inward tendency on 
the laying arm. Alternatively, of course, spring 
53 and centrifugal force could be utilized to 

eXert Outward tendency on the laying arm, if such 
is deSired, The loWer end of the bell Crank is 
feXibly connected to a laying arm pin such as 
pin il previously described, and it will be seen, 
therefore, that vertical movement of spindle 
60 actuates the laying arm quite independently 
of any rotational or rotational oscillating move 
ment that may be impressed on said spindle or 
On disc part i 40. 
While in the foregoing analysis of the Figs. 9 

and 10 modification I have referred to the plan 
etary System of compensation as the primary 
means of taking up slack, With the compensating 
means Within the headbeing referred to as means 
additional to the primary system Which func 
tions to take up slack Within the head Which the 
primary System has failed to eliminate, it is to 
be understood that either means can effect main 
Or primary COmpenSation, With the other intro 
ducing “harmonic waveº effects, as it were, on 
the main compensation curve of the operation of 
the means Selected as the main or primary Sys 
tem of compensation. Under less exacting con 
ditions Where especially precise compensation is 
not necessary or desirable, it is to be understood 
further that either means of compensation can 
be omitted, With compensation thereupon being 
effected by the remaining neans. 
In connection With the above described ar 

rangerment in Which Vertical mOVement of the 
spindle 60 causes actuation of the laying arm, 
With the rotational oscillating movement of Spin 
dle 60 being used to control operation of One 
compensating means, it is to be understood also 
that either movement can be used for either pur 
pose; that is to say, the rotational oscillating 
movement of Spindle 60 With respect to the lay 
ing plate may be used either for operating the 
laying armor the compensating finger, and the 
reciprocating movement of the Spindle cantake 
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on the operation not controlled by the rotational 
movement. 

In FigS. 11 and 12, I have shown diagrammati 
cally simple mechanism for utilizing rotational 
oscillating movement of the spindle to operate 
a laying arm as aforesaid, Such rotational oscil 
lating movement being impressed on the spindle 
6 by reciprocating bar 20, cage i 33, and the 
pin and slot connections i 37, 36, and i 32, 3, 
as described in connection With Fig. 10. In the 
Construction under description, spindle 60 is not 
Vertically reciprocated and is preferably Suitably 
restrained against Vertical reciprocation. Ac 
cordingly reciprocating bar 80, its actuating 
ineans, and the means connecting it With the 
Spindie 60, may be omitted. 
The rotational oscilating movement thus im 

parted to the Spindle is transmitted to a gear 
Segment 70 carried at the lower end of the spin 
dle and arranged concentrically thereWith and 
Within the spinning head. Said segment meshes 
With a pinion segment 7 fast on the pivot pin 
f72, to Which is in turn keyed or otherwise se 
cured the laying arm 73, the eye of Which is re 
lated to the slot of the laying plate 72 as pre 
Viousy described. 
By the aforesaid arrangement, the rotational 

OScillating movement of Spindle 60 istransmitted 
to the gear segment 70 which in turn, through 
pinion segment 7, functions to oscillate the pin 
72, thus to oscillate the laying arm so that its 

eye 174 follows the slot of the laying plate 72. 
A Spring 75 is provided and has the tendency 
of maintaining the laying arm at the inner end 
of the laying plate slot during starting and stop 
ping of the machine, the parts being so balanced, 
that during machine operation, centrifugal force 
tends to operate, as does the spring A5, to urge 
laying arm 73 towards the inner (or outer) end 
of the laying plate slot. By this arrangement, 
the required oscillating movement of the laying 
arm is accomplished with few parts Which may 
be of a more rugged construction than part:S re 
quired to transmit the Vertical movement of the 
spindle into oscillating movement of the laying 
arm Within the head. In the last described modi 
fication, compensation Will be accomplished out 
side the Spinning head as by means of the plan 
etary or equivalent geal System described above 
in connection With Figs. 1-8. 

In connection With the terms “spiralsº or “iaid 
in spiralsº as used in the foregoing description, 
Iintend that a broad construction be giventhere 
to, as Iuse the term “spiralsº in a generic sense 
to include all yarn patterns Such as canbe formed 
by mechanism as above described or mechanism 
generally equivalent thereto. Accordingly, the 
term “compensation'' is intended to designate 
Such compensation as is necessary in laying Such 
yarn patterns referred to as “spiralsº When con 
strued in the light of the foregoing explanation. 
While in accordance With the Statute II have 

illustrated and described one preferred embodi 
ment of my invention With certain modifications, 
it Will be understood that the apparatus as de 
scribedis capable of change and modification, and 
all such are intended to be embraced Within the 
scope of the appended claim.S. 
I claim.: 
1. In a tube spinning machine, the combina 

tion of a tube in Which yarn is laid in spirals, 
and a Spinning head operatively related thereto, 
driven tube head and laying plate elements in 
cluded Within. the Spinning head, means driving 
said driven elements at different speeds, and 
means varying cyclically the speed of one of said 
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elements with reference to the differential Speed 
between said elementS. 

- 2. In a tube spinning machine, the combina 
tion of a tube in Which yarn is laid in spirals, 
and a Spinning head operatively related there 
to, the spinning head including a tube head and 
a laying plate, means driving said tube head, and 
means driving the laying plate at speeds Varying 
cyclically With reference to the differential Speed 
between the laying plate and the tube head. 

3. In a tube Spinning machine, the combina 
tion of a tube in Which yarn is laid in Spirals 
and a Spinning head operatively related thereto, 
the spinning head including a laying plate anda 
tube head, means driving said tube head at a 
constant speed, and means driving Said laying 
plate at Speeds varying cyclically With reference 
to the differential speed between the laying plate 
and the tube head. 

4. In a tube spinning machine, the combina 
tion of a tube in which yarn is laid in spirals 
and a spinning head operatively related thereto, 
the spinning head including a laying plate and 
a tube head, means driving said tube head and 
laying plate at different speeds, and means in 
terposed in the drive to said laying plate opera 
tive to vary cyclically the speed of said laying 
plate with reference to the differential speed be 
tween the laying plate and the tube head. 

5. In a tube spinning machine, the combina 
tion of a tube in which yarn is laid in spirals 
and a spinning head operatively related there 
to, the spinning head including a laying plate 
and a tube head, means driving Said tube head 
and laying plate at different speeds, and a plane 
tary gear system interposed in the drive to said 
laying plate and operative to vary cyclically the 
speed of said laying plate with reference to the 
differential speed between the laying plate and 
the tube head. 

6. In a tube spinning machine, the combina 
tion of a plurality of tubes and associated spin 
ning heads, each of the Spinning heads includ 
ing a tube head and a laying plate, driving means 

- for all of Said tube heads and laying plates, Said 
means being operative to drive Said tube heads 
at a constant speed and said laying plates at a 
different speed, and means interposed in the driv 
ing means to said laying plates and operative to 
Vary cyclically the Speed of Said laying plates 
with reference to the differential speed between 
the laying plates and the tube heads. 

7. In a tube spinning machine, the combina 
tion of a plurality of tubes and associated spin 
ning heads, each of the Spinning heads including 
a tube head and a laying plate, driving neans 
for all of Said tube heads and laying plates, said 
means being operative to drive said tube heads 
at a constant Speed and said laying plates at 
a different Speed, and planetary gear means in 
terpOSed in the drive to said laying plates and 
Operative to Vary cyclically the Speed of Said lay 
ing plates With reference to the differential speed 
between the laying plates and the tube heads. 

8. In a tube Spinning machine, the combina 
tion of a tube in Which yarn is laid in the form 
of Spirals, an associated spinning head through 
Which the yarn passes en route to said tube, said 
Spinning head and tube including means for 
draWing yarn into the tube at the rate at Which 
it is delivered to the Spinning head, and means 
eXteriorly of the Spinning head providing com 
pensation of the yarn required as the yarn spirals 
are laid on Varying radii. 

9. In a tube Spinning machine, the combina 
tion of a tube in Which yarn is laid in the form 
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of spirals, an associated spinning head through 
Which the yarn passes en route to said tube, Said 
spinning head and tube including means for draW 
ing yarn into the tube at the rate at Which it is 
delivered to the spinning head, and a plurality 
of means effecting compensation of the yarn re 
quired as the yarn spirals are laid on varying 
radii. 

10. In a tube spinning machine, the combina 
tion of a tube in Which yarn is laid in the form 
of spirals, an associated spinning head through 
Which the yarn passes en route to said tube, Said 
spinning head and tube including means for 
drawing yarn into the tube at the rate at Which 
it is delivered to the Spinning head, and a plu 
rality of means effecting compensation of the 
yarn required as the yarn spirals are laid on 
varying radii, one of said compensating means 
effecting compensation exteriory of the head. 

11. In a tube Spinning machine, the combina 
tion of a tube in Which yarn is laid in the form 
of Spirals, an associated Spinning head through 
Which the yarn passes en route to Said tube, Said 
Spinning head and tube including means for 
drawing yarn into the tube at the rate at Which 
it is delivered to the Spinning head, and a plu 
rality of means effecting compensation of the 
yarn required as the yarn spirals are laid on 
varying radii, one of said compensating means 
effecting compensation exteriory of the head, 
and the otherbeing disposed Within the head. 

12. In a tube Spinning machine, the combina 
tion of a tube into Which yarn is laid in spirals 
and a spinning head associated thereWith, Said 
Spinning head including concentrically arranged 
inner, intermediate and outer spindles, a laying 
plate, operatively related to said intermediate 
spindle, a tube head operatively related to said 
outer Spindle, a laying arm operatively related 
to Said laying plate for actuation by Said inner 
Spindle, means for rotating the intermediate and 
Outer spindles at different speeds, Said means be 
ing Operative to rotate Said intermediate Spindle 
at Speed Varying cyclically With reference to the 
differential Speed between Said intermediate and . 
outer Spindles. 

13. In a tube spinning machine, the combina 
tion of a tube into Which yarn is laid in Spirals 
and a spinning head aSSociated thereWith, Said 
Spinning head including concentrically arranged 
inner, intermediate and outer spindles, a tube 
head operatively related to said outer spindle, 
a laying plate operatively related to said inter 
mediate Spindle, a laying arm operatively re 
lated to Said laying plate for actuation by Said 
inner Spindle, means for rotating the several 
Spindles, and means for imparting reciprocatory 
moVement to Said inner Spindle. 

14. In a tube Spinning machine, the combina 
tion of a tube into Which yarn is laid in spirals 
and a spinning head associated therewith, said 
Spinning head including concentrically arranged 
inner, intermediate and outer Spindles, a tube 
head operatively related to said outer spindle, a 
laying plate operatiVely related to said interme 
diate spindle, a laying arm operatively related 
to Said laying plate for actuation by Said inner 
Spindle, means for rotating the several spindles, 
and means operative to impart rotational oscil 
lating movement to said inner spindle. 

15. In a tube spinning machine, the combina 
tion of a tube into Which yarn is laid in spirals 
and a Spinning head associated thereWith, said 
Spinning head including concentrically arranged 
inner, intermediate and outer spindles, a tube 
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head operatively related to said outer spindle, a 
laying plate operatively related to Said interme 
diate Spindle, a laying arm operatively related 
to said Iaying plate for actuation by Said inner 
Spindle, means for rotating the several Spindles, 
said means being operative to rotate said inter 
mediate spindle at Speeds Which vary cyclically 
With respect to the speed of said Outer Spindle, 
and means for imparting reciprocatory move 
ment to Said inner Spinde. 

16. In a tube Spinning machine, the combina 
tion of a tube into Which yarn is laid in Spirals 
and a spinning head associated therewith, said 
Spinning head including concentrically ar 
ranged inner, intermediate and Outer Spindles, a 
tube head operatively related to said outer spin 
dle, a laying plate operatively related to said 
intermediate spindle, a laying arm operatiVely 
related to Said laying plate for actuation by Said 
inner Spindle, means for rotating the Several 
Spindles, Said means being operative to rotate 
said intermediate spindle at Speeds Which Vary 
Cyclically With reSpect to the Speed of the Outer 
Spindle, and means operative to impart rota 
tional oscillating movement to said inner Spindle 
in cyclical relation to the intermediate Spindle. 

17. In a tube spinning machine, the combina 
tion of a tube into Which yarn islaid in Spirals 
and a Spinning head associated thereWith, Said 
spinning head including concentrically arranged 
inner, intermediate and outer Spindles, a tube 
head operatively related to said outer Spindle, 
a laying plate operatively related to Said inter 
mediate Spindle, a laying arrn Operatively re 
lated to Said laying plate for actuation by said 
inner Spindle, means for rotating the Several 
Spindles, said means being operative to rotate 
Said intermediate Spindle at Speeds Which Vary 
Cyclically With respect to the speed of Said outer 
spindle, and further to impart rotational oScil 
lating novement to Said inner Spindle, and 
means imparting reciprocatory moVement to Said 
inner Spindle independent of its rotational oscil 
lating novement. 

18. In a tube Spinning machine, the combina 
tion of a tube into Which yarn islaid in Spirals 
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and a spinning head associated therewith, said 
Spinning head including concentrically arranged 
inne", intermediate and outer Spindles, a tube 
head operatively related to said outer spindle, a 
laying plate operatively related to said interme 
diate spindle, a laying arm operatively related 
to Said laying plate for actuation by Said inner 
Spindle, means for rotating the Severa Spindles, 
Said means including mechanism Operative to 
impart rotational oscillating moVement to said 
inner Spindle, and means responsive to Such ro 
tational oscillating movement of Said inner Spin 
dle to effect compensation as the yarn Spirals 
are laid on Varying radii. 

9. In a tube spinning machine, the combina 
tion of a tube in Which yarnis laid in Spirals, 
and a Spinning head operatively related thereto, 
the Spinning head including a tubular spindle 
through Which yarn passes to the interior of Said 
Spinning head, a laying plate, and a tube head, 
means for rotating said laying plate and tube 
head at Speeds operative to effect draWing of the 
yarn into the tube at the rate at Which it is 
delivered to the Spinning head, and means im 
parting independent vertical and rotational OS 
ciliating movementS to Said inner Spindle, one 
of Said novement:S effecting colpensation With 
in the Spinning head of the yarn passing there 
through. 

20. I a tube Spinning machine, the COmbina 
tion of a tube in Which yarnis laid in spirals, 
and a Spinning head operativey related thereto, 
the Spinning head including a tubular Spindle 
through Which yarn paSSeS to the interior of 
Said Spinning head, a laying plate, and a tube 
head, means for rotating Said laying plate and 
tube head at Speeds operativeto effect draWing 
of the yarn into the tube at the rate at Which 
it is delivered to the spinning head, and means 
imparting to Said Spindle rotational oscillating 
movement related to the Speeds of rotation of 
Said laying plate and tube head Whereby to ef 
fect compensation Within the Spinning head of 
the yarn paSSing therethrough. 

S.L. G. KNOX. 
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