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1. 
Winders for winding yarns on tubes to be 

used in the weaving of carpets and other textile 
fabrics comprise a motor-driven spindle upon 
which is sleeved a paper tube, applied and re 
moved by hand, upon which, in the rotation of 
the spindle, the yarn is wound. It is unnec 
essary to disclose or explain the details of the 
winding machinery, including the means for 
moving the yarn, during the winding operation. 
lengthwise of the spindle, to effect helical wind 
ing of the yarn on the tube, since our invention 
relates solely to the construction of the spindle 
and Spool. 
The conventional Spindle is circular in Cross 

section, as is also the tube. Even if the fit of 
the tube upon the Spindle is a fairly tight one, 
there is no insurance against the turning of the 
tube upon the spindle. There may also be a 
sliding movement of the tube relative to the 
spindle. Warious means have been devised to 
tighten the tube upon the spindle, none of which 
is free of serious objection. 
In the described winding operation the time 

required to wind upon the tube a predetermined 
length of yarn is of comparatively short duration, 
so that the operator must remove the wound tube 
and replace it with a new tube at frequent inter 
vals. The operations of removal and replace 
ment, due to the need for a tight fit of the tube 
on the spindle and the manipulation of means 
designed to effect such tight fit when in place and 
facilitate removal after winding, must be per 
formed with some care and skill and occupy a not 
inconsiderable amount of time. Bearing in mind 
that many of these winders may be in Operation, 
it will be understood that in the course, Say, of a 
year, the labor cost, measured by the time re 
quired to remove a wound tube and replace it 
with a fresh tube, multiplied by the number of 
times such operation is required on each Winder, 
multiplied by the number of winders, amounts to 
thousands of dollars. 
The object of our invention is to so modify the 

construction of the spindle and the tube that no 
tightening of the tube upon the Spindle is re 
quired to prevent the circumferential slippage of 
the tube upon the spindle and So that the Opera 
tions of tube application and removal may be 
effected within a small fraction of the time now 
required to be expended in these Operations. 
Not only are these operations performed, with 
the use of our improvement, much more expedi 
tiously, but the manipulation of the tube requires 
no special skill or care and the grip of the tube 
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2 
on the spindle required to prevent circumferen 
tial slippage is absolutely insured. 
The invention is susceptible of various specific 

embodiments, only a few of which need be shown 
and described. 

In the drawings: 
Fig. 1 is a side view of the Spindle With the 

tube applied thereto in operative position for 
winding. 

Fig. 2 is a plan view of the same. 
Fig. 3 is a sectional view on the line 3-3 of 

Fig. 2. 
Fig. 4 is an end view, enlarged, looking in the 

direction of the arrows, Fig. 1. 
Fig. 5 is a sectional view of a modified form of 

latch. 
The Spindle C, as in the conventional winder, 

is rotated by a notor (not shown). It differs 
from the ordinary spindle, aside from the special 
devices, hereinafter described, applied thereto, 
only in being slightly tapered and having, in 
cross-section, a non-circular contour, preferably 
like that shown in Figs. 1, 2 and 4. The most 
practicable way of manufacturing the spindle is 
to form it, in the first instance, of the usual cir 
cular contour and then plane it to form a plu 
rality, preferably four, of longitudinally extend 
ing flat faces b equally Spaced apart circumfer 
entially, the unplaned Surfaces c, spacing apart 
the flat Surfaces, being, breadthwise, of arcuate 
contour. In addition to the described operation, 
or as a part of Such operation, the spindle is 
slightly gradually reduced in diameter toward its 
free, tube-receiving end, throughout the whole, 
or a Substantial part, of that length of the spindle 
to which the tube is applied. This gradual taper 
ing need be so slight as to be difficult to show on 
a drawing, and may be effected by slightly plan 
ing off the flat faces toward the free end of the 
Spindle, or preferably by slightly turning the air 
cuate faces toward the free end of the spindle, 
or by any other convenient expedient. 
The tube d is shaped to have approximately 

the same internal contour as the external contour 
of the Spindle. It is not necessary, however, that 
the inner wall of the tube shall have the precise 
and exact contour of the spindle surface, but it is 
necessary that it shall not have an absolutely 
tight fit on the Spindle, the deviation from a cir 
cular contour of both the spindle and the tube 
preventing the latter from turning. Nor is it 
required that the internal wall of the tube shall 
have a taper corresponding to that of the spindle, 
So long as the tube is made of material having 
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some degree of flexibility, such as the usual paper 
spool. It is difficult, however, to make a paper 
tube of any Special non-circular contour, but we 
find it entirely practicable, and much preferable, 
to make it of any well known plastic material. 
One advantage of making the tube of uniform 
internal diameter is that it avoids the necessity 
of being careful, in slipping it on the spindle, 
the latter being tapered as above described, to 
initially apply to the Spindle the Wider end of 
the tube. Even should the spindle be not tapered 
as above described, if the spindle and tube are 
of Substantially corresponding but non-circular 
contour and have a somewhat loose fit, the tube 
may be readily applied to, and removed from, 
the spindle with minimum friction and be held, 
while on the spindle, and during the Winding 
operation, from circumferential slippage. How 
ever, it is highly desirable to still further facilitate 
and expedite the application of the tube to, and 
its removal from, the Spindle, Which can be ef 
fected only by slightly tapering the Spindle. 
AS above Stated, the invention is best em 

bodied in a plastic tube, since, as compared with 
tubes of other material, particularly paper tubes, 
it is not damaged on the inside as an incident 
of normal use and can be used over and Over 
again on Winders and can be used in other Opera 
tions without impairing its utility for Subsequent 
re-use on winders; and, as above Stated, it can 
readily be given a non-circular shape in croSS 
Section. 
To insure proper positioning of the applied 

tube lengthwise of the spindle, the latter may be 
of increased diameter beyond its Spool-receiving 
end so as to afford a shoulder against which the 
spool may abut or a special collar m performing 
the same function of a Stop, may be Secured to 
the shaft. (The collar m is, however, prefer 
ably slidable upon the shaft, as hereinafter de 
scribed.) To insure against longitudinal slip 
page of the tube upon the Spindle, after its appli 
cation to the spindle, it is preferred to provide, 
near the free end of the Spindle, a latch which 
the operator can manipulate, or Which may 
operate automatically, to move out of the path 
of movement of the tube during its application 
to, and (or) removal from, the Spindle, and to 
move into such path after the tube is slid into 
winding position. Preferably this latch should 
be spring-pressed so that it will always be in 
latching position except when moved Out of Such 
position by the operator prior to slipping the 
tube off the spindle. A latch. So operating is 
shown in Figs. 1, 2, 3 and 4. Another Such latch 
is shown in Fig. 5. 
As shown best in Figs. 2 and 3, the free end 

portion of the spindle is cut away to form a longi 
tudinally extending groove e. One end f of a 
spring pressed latch is secured to the Spindle 
within said groove and the other end g carries a 
head having a forwardly facing lock face per 
pendicular to the axis of the tube and an in 
Wardly inclined outer end. In sliding the tube d 
onto the spindle, it readily slips over and de 
presses the latch, which, however, as Soon as the 
rear end of the tube passes beyond it, Springs 
into locking position. Preparatory to removing 
the wound tube from the Spindle, the operator 
simply presses down into the groove the headed 
end of the latch. 
In Fig. 5 a similar latch is illustrated. In the 

spindle is cut a longitudinally extending groove 
h, which may be of a depth corresponding to the 
diameter of the spindle. One end of a lever i 
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4 
extends into this groove and is pivoted to the 
spindle at k. The outer end of the lever carries 
a head n having an inner lock face like the head 
g of leaf spring f, such outer end of the lever i 
projecting beyond the end of the Spindle. In 
serted into an axially located recess in the solid 
end of the spindle is a pin p backed by a Spring S. 
In sliding the tube onto the Spindle it easily 
slips over the inclined outer end of the ever 
and, against the pressure of the Spring S, de 
presses the lever, which, however, as soon as the 
rear end of the tube passes beyond it, springs 
into locking position. Preparatory to removing 
the wound tube, the operator merely depresses 
the projecting end of the lever, thereby sinking 
its head below the plane of the Spindle Surface. 
The stop m and the lock face of the latch k or i 

may be Spaced apart a distance but slightly 
greater than the length of the tube d so that 
possibility of longitudinal slippage of the tube on 
the spindle will be almost negligible. However, 
it is desirable that the tube should be firmly 
locked between the stop m and the latch. To 
this end the collar m is sleeved on the spindle 
and is pressed forward by a spring o confined 
between the collar m and another fixed collar it 
or by a Shoulder formed by an enlargement of 
the shaft. Just before the tube d, in its applica 
tion to the shaft, completes its sliding move 
ment, it engages the collar m and moves it, 
against the tension of the Spring o, the slight 
distance required to clear the latch. Thereafter 
the tube is Securely confined between the collar 
m and the latch, thus confining the tube against 
any Slight longitudinal movement, 
An additional and important function per 

formed by the Spring-pressed collar m is that, in 
the withdrawal of the tube, wound with yarn, 
from the Spindle, the Spring-pressed collar m, 
after the recession of the latch, gives a pre 
liminary impulsive movement to the tube, which 
facilitates its ready withdrawal from the spindle. 
From the foregoing description it will be ap 

parent that the application and removal of the 
tube can be effected in Scarcely more than an 
instant of time. If the Spindle is equipped with 
either of the Spring latches described, then, aside 
from the manual sliding of a tube on and off the 
Spindle, it is only necessary, preparatory to re 
InOWing a tube, to depress the latch with the 
finger of One hand preparatory to slipping off 
the tube with the other hand; while in the appli 
cation of a tube to the spindle the operation of 
the latch is entirely automatic. 

It is also clear that, by the exercise of ordinary 
mechanical skill, the details of the above de 
Scribed embodiment of our invention may be 
inodified. For example, the described and illus 
trated CrOSS-Sectional contour of the spindle and 
tube need not be adhered to. All that is required 
is that these elements shall have substantially 
corresponding non-circular cross-sectional con 
tours, that the fit of the tube on the spindle 
Shall not be tight, and that the spindle should be 
Slightly tapered toward its free end throughout 
the whole or a Substantial part of its length. So, 
also, any latch, preferably but not necessarily 
Spring-actuated, may be substituted for the de 
Scribed and illustrated latches. For example, the 
lever i need not be a Spring lever or spring-actu 
ated, but Such modification would require the 
depression of the latch before slipping the tube 
upon the Spindle as well as before its removal. 
With any of these obvious modifications, the time 
required to apply and remove the tube is exceed 
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ingly short, while the spindle and tube will, with 
certainty, throughout the winding operation, 
rotate as a unit. 
What is claimed is: 
1. In a machine for winding yarn on tubular 

Spools, the combination with a motor-driven 
Spindle and a tube movable onto and off its free 
end; and including also a stop on the spindle to 
limit the sliding movement of the tube thereon 
and a latch at the free end of the tube that is 
movable into position behind the tube after the 
engagement of the tube with the stop, said stop 
being slidable upon the spindle and being spring 
pressed toward the free end of the spindle and 
which is movable against Spring-pressure by the 
engagement of the tube therewith and which, 
after the tube clears the latch, is movable in the 
opposite direction to confine the tube between 
the stop and the latch, said latch having a free 
tail end which extends inward toward the Spindle 
and terminates a distance from the axis of the 
spindle not greater than the radius of the tube to 
thereby allow the tube to be applied to the spindle 
without the necessity of hand-depressing the 
latch. 

2. In a machine for winding yarn on tubular 
spools, the combination of a motor-driven 
spindle, a tube movable onto and off its free end, 
the outer end of the spindle being longitudinally 
grooved along that part of its length which re 
ceives the rear end of the tube when the latter is 
applied to the spindle, and a spring-pressed latch 
one end of which is secured to the Spindle within 
said groove and the other end of which has a 
forwardly facing lock face and extends beyond 
the rear end of the tube after the latter is applied 
to the spindle and which is adapted to be de 
pressed by the tube against its actuating Spring 
during the slippage of the tube upon the Spindle 
and which is adapted, when the slippage of the 
tube upon the spindle is completed, to Spring 
outward and move its lock face back of the rear 
end of the tube. 

3. The combination defined in claim 2 in which 
the latch at its outer end has an inwardly in 
clined face whose outer end is not above the 
plane of the surface of the spindle longitudinally 
aligning therewith before the application of the 
tube, thus, without manual operation of the 
latch, effecting its automatic depression in the 
application of the tube to the spindle. 

4. The combination defined in claim 2 in which 
the latch comprises a leaf spring which extends 
rearward from its secured end toward the Outer 
end of the tube, thence bent outward to form 
the lock face and thence extending rearward and 
inward. 

5. The combination defined in claim 2 in which 
the latch comprises a lever which at One end is 
pivoted to the spindle, its other end having an 
outwardly extending lock face and a rearwardly 
and inwardly extending edge, the Spindle having 
an axially extending recess, a pin extending into 
said recess and engaging the pivoted end of the 
lever and a spring in said recess between said 
face and the base of the receSS. 

6. In a machine for winding yarn on tubular 
spools, the combination with a motor-driven 
spindle and a tube movable onto and off its free 
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end; the spindle, throughout a substantial part 
of the length thereof adapted to receive the 
Spool, having a non-circular transverse Cross 
Sectional contour, and the tube having an inner 
Wall of a transverse cross-sectional contour coin 
forming substantially to that of the spindle, but 
having a somewhat loose fit thereoin, a collar 
slidable upon the spindle and which is spring 
pressed toward the free end of the spindle and 
which is retractable against Spring-pressure by 
the engagement of the forward end of the tube 
therewith, a Spring-actuated latch seating in a 
longitudinal groove in the spindle that is now 
able laterally in Ward by the tube when the tube 
is applied to the spindle and which is movable 
by its spring laterally outward into position 
behind the tube after the tube is slipped into 
yarn-winding position and retracts the collar as 
above specified, the collar being then spring 
actuated to move the tube toward the outer end 
of the spindle and confine the tube between the 
collar and the latch. 

7. In a machine for winding yarn on tubular 
spools, the combination with a motor-driven 
spindle and a tube movable onto and off its free 
end; the exterior face of the spindle having 
spaced apart longitudinally extending surfaces 
which, in transverse cross-section, are respec 
tively of arcuate and straight contours, the 
arcuate Surfaces being slightly tapered toward 
the free tube-receiving end; the tube having an 
internal wall of a contour approximating that 
of the external face of the spindle but of uniform 
internal diameter, while at its free end the 
Spindle has a transverse cross-sectional area less 
than the transverse cross-sectional area of the 
internal wall of the tube. 

8. In a machine for winding yarn on tubular 
spools, the combination with a motor-driven 
Spindle and a tube movable onto and off its free 
end; the spindle having a non-circular trans 
verse cross-sectional contour and the tube hav 
ing an inner wall of a transverse cross-sectional 
contour substantially conforming to that of the 
spindle, the transverse cross-sectional area of the 
tube being substantially uniform throughout its 
length, the spindle, throughout a Substantial part 
of the length thereof adapted to receive the tube, 
being slightly tapered toward its free tube 
receiving end and at that end being of Smaller 
cross-sectional area, than the inner Wall of the 
tube to facilitate ready slippage of the tube upon 
the spindle. 

HAROLD P. FARS. 
ALBERT. J. AMMERAL. 
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