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The invention relates to textile mill spindles of the type 
designed to be mounted in rows on the rail or frame of 
a spinning of twisting machine in generally upright posi 
tion and with their bobbin-supporting blades or live 
spindle parts driven by a common belt or band in friction 
contact with whorl portions of the blades. 
The principal problem solved by subject invention 

(indicating the general object) is that of providing a more 
or less conventional steel spindle blade and whorl assem 
bly with an enlarged diameter yet lightweight bobbin 
supporting portion adapted to be used successfully with 
“tube” type or style bobbins such as are usually made of 
paper or ?bre stock and which are sometimes made of 
wood. 

In the formation of composite spindle members of the 
sort outlined above and as shown by the embodiments 
illustrated herewith, it is essential that the portions of 
the assembly which directly support the bobbin be as 
nearly as possible concentric with the steel shaft by 
which the blade and whorl assemblies hence the bobbin 
and its load of yarn, are supported for turning. It is also 
essential that joints between the several parts wherever 
exposed for contact with the bobbin be closed and smooth, 
which is to say free from even slight recesses and abrupt 
shoulders such as would tend to collect and allow accu 
mulation of dirt or lint. Additionally, it is necessary that 
the spindle as a whole be of as light weight or mass as 
possible so as not to add to the power required for turn 
ing the spindle and in order to minimize unbalanced weight 
in case the parts are not absolutely concentric. The pres 
ent spindle blade and whorl assembly, regardless of the 
materials used to form it, meets the above requirements in 
a simple yet very practical manner thus indicating a fur 
ther object of the invention. 

In the drawing Figs. 1 and 2 are cross-sectional assem 
bly views of two different forms of composite spindle ' 
blades. Fig. 1 shows the preferred construction in case 
the portion now generally called the barrel is of steel or 
more or less leavy metal and Fig. 2 shows the preferred 
arrangement in case the barrel is of light weight metal such 
as aluminum or magnesium. Fig. 3 is an approximately 
double scale fragmentary sectional detail view of the com 
posite spindle blade construction hereof. 

Referring ?rst to the construction shown by Fig. l, the 
hardened steel shaft 1 has, as usual, a smoothly ?nished 
shank portion 2 within the whorl 3 adapted for operative 
contact with a suitable bolster bearing, not shown (e. g. 
rollers), and a tapered lower shank end 4 for engage 
ment with a footstep bearing. Those bearings are ap 
propriately housed in a bolster (not shown) the particu~ 
lar construction of which is immaterial to the present 
subject. 
The upper end of the whorl beyond the usual band 

guiding upper ?ange 5 thereof has a more or less con 
ventional acorn or hub portion 6 the upper end of which 
is'slightly reduced in diameter as at 7 for abutment with 
the lower end of the barrel 10 as at the joint 11. The bar 
rel 10 may be cylindrical or slightly tapered upwardly 

10 

40 

60 

65 

70 

2,708,336 
Patented May 17, 1955 

P . 

1C6 

2 
and its upper end portion supports a bobbin drive head, 
top piece or tip 12 shown in the form of a plug having a 
shoulder 21 which forms one surface of a smooth joint 14. 
The tapered surface 13 of the tip engages the inner sub 
stantially mating surface at the upper end of the bobbin 
tube (not illustrated). The lower end of the bobbin tubev 
extends downwardly beyond the joint 11 and is guided by 
a smooth portion 7a of the reduced diameter region 7 
of the acorn and surrounds the acorn in loose-?tting re 
lationship therewith. The barrel 10 provides a filler be 
tween the whorl of the steel spindle shaft and the bobbin 
driving tip 12 of nearly the same upper and lower outer 
diameters as those of the acorn and tip respectively, so that 
the empty bobbin tube can be easily slipped over the 
spindle blade and, after loading, be easily doffed without 
encountering abrupt shoulders. 
Assuming the barrel 10 is of steel or other relatively 

heavy metal, then its mass is reduced as a ?rst operation 
on the somewhat oversize blank (not shown) from which 
the barrel is formed by internally machining the top end 
of the blank as at 15 to such a depth as will leave only 
enough solid stock at the region generally designated 16 to 
assure a rigid support of the barrel on the top end portion 
or stub 17 of the shaft. 7 The bore 15 is quite deep, most 
of barrel being broken away as illustrated. The stub 
for the greater part of its length is cylindrical but it prefer 
ably has a reduced “pilot” end portion 17a with an end 
chamfer to facilitate assembly into the barrel bore 18. 

In order to form the bore 18 which receives the blade 
shaft stub 17 in strictly accurate alignment with bore 15 
a suitable bushing (not shown) is inserted snugly into 
the bore 15 (slip ?t) for guiding the tool which then forms 
the bore 18 completely through barrel portion 16. The 
bore 18 is made slightly smaller than the stub portion 17 
which is shown as telescoped by barrel portion 16 so that 
an extremely tight joint is secured between the stub and the 
barrel. Such joint may be effected simply by cold press 
ing the blade shaft and the barrel shank together in a well 
known manner, but preferably, in addition to press ?t 
ting, the barrel is heated considerably above the then 
temperature of the shaft (or the shaft chilled for temper 
ature differential), so that, in effect, both a press ?tting 
and shrink ?tting is obtained. 

Assuming the tip or top piece 12 has been properly 
formed with a cylindrical stub portion 20 and the smooth 
shoulder 21 de?ning one end of it, the stub portion is 
made of slightly larger diameter than the bore 15 and 
the top piece 12 is joined to the upper hollow end of the 
barrel 10 in exactly the same way as the shaft stub 17 is 
joined to the barrel. I ?nd that it effects considerable 
saving in time to press the shaft and cap piece into the 
heated barrel from its opposite ends simultaneously, that 
operation thus requiring only a single heating of the 
barrel 10 in order to obtain the combination shrink and 

' press ?tting described above between the barrel 10 and 
the other two parts (top piece and shaft stub). 

Further to reduce the weight of the blade assembly the 
top piece 12 is socketed at 31 as by drilling. 

It is a di?icult manner to obtain concentricity between 
the shaft, barrel and tip and for practical purposes almost 
absolute concentricity must be achieved or the spindle 
blade assembly will not run true in its bolster bearings, 
particularly when the bobbin tube is loaded with yarn. 
By using a bushing as described above in the counter 
boring 15 in order to locate the tool or tools which per 
form the axial boring 18, the shaft and barrel can be 
made truly concentric; and since the surfaces of top piece 
portions 13 and 20 are formed in a single operation, as on 
a screw machine, it is apparent that the tube supporting 
or “seat” surface 13 for the bobbin will necessarily be 
concentric with the spindle blade. 

At any step in the procedure and preferably after the 



parts :1 toward each" other (‘done cold). 
7 from happening, I have found that by making for example 
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parts'have been assembled as‘ described, the footstep and 
bolster beating portions 2 and 4 of the ‘shaft are accu 
rately located in a suitable ?xture or chuck andta center 
drilling 23 is then formed‘at the extremity of the toppiecel 
12 so as to be,‘ accurately co-faxial with‘ the shaft; There 
after a considerable amount of stockiis removed from the‘ 
barrel blank v(not shownlasy'onia'l-athe or‘ grinder; and 
inso doing the joints 1-1 fahd14 are made smoothly ?ush 

, with’ the, associated partsQIeaVing no gaps which could 
later receive lint ortdirt. ' I v a 

t order to obtain a recess-free exterior surface at the 
joint 114M example, either the lower end of the barrel 
10 or the upper end of theacorn 6 is dished (ma-decon 
cave) so as to provide a slight cavity as at 25 inwardly 
from. the perimetral regions of the joint‘; _. Thereby’ 
when theshaft stub is pressed into its bore 18, if they-‘metal 
of the barrel is somewhat extruded‘ beyond its ‘originally 
formed (cut off) position't'he recess >_25‘will receive such 
extrusion or swelling of the barrel stockland the desired 
tight contact betweenthe coacting‘shoulders at the radially 
exposed portion of the joint 11 can be e?ected by pres 
sure. 

like, 13) can be formed directly on it, then the top piece 
(e. g. 12) need only beaplug for closing the counter 
bore 15 andto receiveithecenter drillingr23; 

I Sometimesfwhen the barrelfltl is heated prior to press 
ing the shaft" stub 1_7,,and top piece 20 into place as de 
scribed, the subsequent-cooling of the barrel results in 

~ opening of sligh'tigaps'at the joints 11 and 14, which then 
have to be re-closed by a second ‘axial pressing of the 

To prevent that 

the. portion indicated 27 of the shaft stub slightly larger 
than main diameter of the stub‘ (best shown at 27’ in 
Fig. 3) or, alternatively,*by enlarging its diameter through 
ordinary k'nurling, such separation of abutting surfaces 
‘at’ the joint does not occur; "The reason ‘is that when the 
combined press and shrink ?tting operation is completed 
andythe parts have attained uniform temperature the 

' pressure of the barrel metal against the shaft stub in 
region 27,, Fig. 1, or 277’ Fig. 3, isv greater than at any other 
portion of the stub. During shrinkage of the ‘barrel due 
to cooling should any relative travel or creeping between 
the'ba'rr'el and stub occur, it will be in some region other 
than that indicated at 27,-or 27’ wherefore the ‘joint will 
not open. The‘sarne treatment‘is preferably given the tip’, 
shank, for examplelocal enlargement as by knurling. of 
it 'in the region indicated at’ 28 which is nearest, the joint; 

, When the knurling >27 and 23 is; done by the ‘usual 
method of rolling the‘overall diameter is preferably in: 
creased for example in I he'rneighborhood of .005" or 
greater and the knurled region is spaced from the adja 
cent shoulders of the pieces to provide, in elfect, under~ 
cutsv 29 and 30 between the ;knurled regions and the 
shoulders. ‘Thereby, particularly on vthe‘tip 12, the knurl; 

, It'should be mentioned that metal’ of the (barrel 10 
is of 'such nature” that’ a Wear proof bobbin-seat" (e. g. 
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ing does not interfere with the obtaining of a tight butt 
joint. 

Exactly the same procedure as described above is pref 
erably employed in the making of the blade assembly 
shown in Fig. 2 except that because the barrel 10a is of 
light ‘weight metal, for example aluminum or mag 
nesium, the upper drilling at 15a for the top piece 12a 
doesyuot communicate with the lower drilling 18a which 
receives the'sha'f't stub ‘17. Otherwise there is no important 
difference in the technique employed for forming the two 
illustrated constructions. 

I claim: 
‘1. A,_ composite textile mill spindle blade and whorl 

’ assembly‘of the type adapted to support “tube” style bob 
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‘ portion'ofthe "stub vportion closely adjacent, thelloweri 
end'of ‘the barrel“ is venlarged relative to portions of the stub; 

' tion upwardly itherebeyond, and’ the bore in the barrel 35 
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' tori-zed inv the 

bins, said-‘assembly including a vsteel center shaft, and a 
metal barrel having an axialbore in its lower end portion 
tightly telescopingv an upper stub portion of theishaft and, 
in elfect, enlarging't'herdiameter and axial extent'offthe 
upper ‘end of the'shaft, andva steel whorl operatively rigid 
with ,theshaft vaudhaving an acord‘taortion in tight abut 
ment- with anaxialshoulder on the barrel, all around the 
bar-rel and of the‘sarne‘external diameter as the barrel, 
being" ?ush, therewith-"at;theiregion of abutment; charac 

' ' "'b'sjtant'ial'leng'th portions ofthe stub por 
tion functi _ g'ft‘h'rough the operative rigidity of the, 
shaft wit e whorl to maintain said ,abutmenttduring use 
of theassembly, are ?tted very into the barrel 
bore, and» further characterized in that the metal of the 

' portion'of the barrel which de?nes thelower‘end of the 
barreliis under greater radial stress, by being tighter on the 
stub' portion, than along any other portion of the bore. 

2_.¢The vconstruction according to claim 1 wherein the 

Pier 
is. orm diameter. ’ 
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