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This invention relates to spindles of the type. 
used in cotton spinning and twister frames. 
The spindles universally used in machines of 

this character include a revolving shaft or blade 
supported vertically in a suitable base and 
equipped with a whirl to receive the tape by 
means of which the blade is driven. The yarn 
package or bobbin rests on the whirl and is 
driven in unison with it. These spindle struc 
tures are manufactured with a high degree of 
accuracy, and SO long as the speeds at which they 
are run are not too high, and the loads which 
they are required to carry are not too great, they 
operate very satisfactorily. In recent years, how 
ever, there has been a constant tendency to in 
crease the speeds of operation of such spindles, 
and also to use larger yarn packages or bobbins, 
with the object of increasing the production per 
Spindle, and these factors have developed the 
Weaknesses of this type of spindle inherent in 
the fact that the load is supported in a badly 
Overhung position. 
This mechanical fault of such spindles was 

recognized some years ago and another type of 
spindle was suggested in which the blade is sup 
ported in a fixed or stationary position and a 
sleeve adapted to carry the bobbin is mounted 
on the "dead' spindle to revolve around it. Such 
a construction has the mechanical advantage 
Over the live spindle of permitting the use of a 
bearing at the top of the blade as well as one near 
the base to support the sleeve both above and be 
low the load. Theoretically these constructions 
should operate very satisfactorily and in practice 
they do so under certain conditions, but they are 
subject to failures, the reasons for which have 
been extremely obscure. 
The object of this invention is to overcome the 

defects in spindles of this type and to devise a 
thoroughly satisfactory construction. 
The nature of the invention will be readily un 

derstood from the following description when 
read in connection with the accompanying draw 
ing, the single figure of which is a longitudinal, 
vertical section of a spindle constructed in ac 
cordance with this invention. 
The construction in the drawing comprises a 

spindle 2 pressed into a bolster 3, the latter hav 
ing a fange a which rests on the upper end of 
an extension b of the spindle base 4. Mounted 
to revolve around the upper portion of the blade 
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So far as the general organization above de 
scribed is concerned, it will be evident from what 
has been said above that such an arrangement 
has been proposed heretofore. But, as stated 
above, these constructions have not proved satis 
factory and, so far as I am aware, they have 
never gone into commercial use in this country. 
The construction shown in the drawing differs 

in two important respects from the prior art are 
rangements, as follows: 

(1) The stationary spindle 2 is mounted for 
limited freedom of movement relatively to the 
base so that it is free to adjust itself automati 
cally into a stable running position, and 

(2) The bearings 6 and T have provision for 
self-alignment. ?????? 
As above stated, the bolster 3 is suspended on 

the top of the extension b of the spindle base 4, 
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but it is keyed to this extension so that it cannot 
revolve relatively thereto. In addition, it is made 
slightly smaller by, say, two or three thousandths 
of an inch in diameter than the bore of the base 
in which it fits, so that its bearing area in the 
extension permits it to have a slight swinging 
movement about this area as a fulcrum. The 
blade extends downwardly below the bolster into 
the oil well 8 formed in the base and a sleeve 10 
pressed on to the lower end of the blade is made 
sufficiently smaller in external diameter than the 
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2 is a sleeve. 5 adapted to removably support a 
bobbin thereon, upper and lower bearings B and 
7, respectively, being provided to support the 
sleeve for rotation. 55 

internal diameter of the portion of the well in 
which it is positioned so that the amplitude of 
the swinging movement above referred to is lim 
ited by the engagement of this sleeve or collar. 
with the walls of the oil well. The amount of 
this clearance in a typical instance is from, say, 
ten to fifteen thousangths of an inch at all 
points around the collar. 
With this arrangement the blade 2, instead 

of being secured rigidly to the base, as in prior 
art constructions, is allowed to swing Substan 
tially freely about a fulcrum at the upper end 
portion of the base so that it can readily find, 
and adjust itself into, a stable running position. 
A relatively slight degree of freedom appears to 
be all that is necessary for this purpose, such 
limits as those above mentioned being suitable 
for spindles of the ordinary dimensions, but some 
such degree of freedom is necessary to prevent 
the spindle from vibrating excessively at high 
speeds. The gyratory or vibratory movements 
of the spindle which it makes in finding its run 
ning position are yieldingly resisted or dampened 
by the oil in the base. Such resistance also is an 
important factor in contributing to the smooth 
operation of the spindle. 
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cally a stable running position suited to the re 
quirements of the unit and the load which it 
carries. 

3. A Spindle structure comprising an upright, 
ligid non-rotative spindle blade, a sleeveen 
Circling , Said blade in concentric relationship 
thcreto, a whirl rigid with said sleeve, to revolve 
therewith as a unit, said unit being adapted to 
removably support a bobbin, two bearings mount 
ed on Said blade and Supporting said unit near 
opposite ends thereof for rotation around the 
blade, and a base in which said blade is mounted 
for free but limited swinging movement about a 
fulcrum adjacent to said whirl, whereby the blade 
and said unit are enabled to adjust themselves 
automatically into a stable running position de 
pending upon the requirements of the unit and 
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the load mounted on it, said bearings having suff 
cient degree of clearance to enable them to adjust 
themselves automatically to accommodate minor 
manufacturing errors in alignment of the spindle 
and sleeve. 
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4. A spindle structure comprising an upright, 

rigid non-rotative spindle blade, a sleeve encir 
ciing said blade in concentric relationship there 
to, a whirl rigid with said sleeve to revolve there 
With as a unit, said unit being adapted to re 
movably support a bobbin, and two sets of self 
aligning anti-friction bearings mounted on said 
blade and supporting said unit near opposite ends 
thereof for rotation around the axis of said blade, 
each of said bearings including inner races seated 
on a lateral surface of said blade and a cooperat 
ing Outer race carried by said unit, and a base 
in which said blade is mounted for free but lim 
ited Swinging movement about a fulcrum located 
within said whirl enabling it to find automatically 
a stable running position suited to the require 
ments of the unit and the load which it carries, 
the lower of said bearings being mounted closely 
adjacent to said fulcrum, 
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