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6 Clmms

Fhis invention relates to the spindle struc- o

tures of spinning and “twister frames, and is more
especially concerned with the problem of lubri-
cating the hearing surfaces.of such structures
As is well understood by those skilled in this
art, a ‘typical spindle structure includes a ver-
tical .spindle -blade mounted in §u1tab1e hear-
ings. ‘Fhese spindles are run at high speed say
in. the. neighhorhood of 10,000 R. P. M., and even

higher. CGonsequently, the problem of lubrica- 39

dionis an 1mpqrtant one. In the usual arrange-
aent the .oil well is constructed to ‘hold a sup-
ply.of oildn contact with and submerging most of

#4he hearing area. ‘However, there is always a

portion of the bearing surface near the upper E ] sbglster sAoyvn 5

.end of the ‘bolster which is not so submerged
and the supply of oil to -this part of the bearing
ds.assumed :to be eﬁiected by capillarity aided, in
Ssome 1ntang1b1e and indefinite way, by the me-

(Cl 308—169)

statlc pressure are created. ‘These pressures .
mall,y serve no. ugeful punpqse, aqql the presl i
invention utilizes them ta Dbroduce the c1rc,‘ {a-
$ion above dLescnb d. o

The ;n.at.ur

yead in gonme 'op : a¢
drawing, and the ngyel :e@tgres ,w111 be par-
ticularly. ppmteg aut in the gnpengied clalms

];n the draw;ng,

ﬁnd of the §91ncgg ; qmg “eut . way,
Fig. 2.is a src_l,e,w.ey; on a smailer scg;mle of fhe

e eley !
gyard formmg a part of th,e structure shown m

chanical action of the blade as it vibrates more 80 -Fig. 1;

or less in-the bearing. As the oil level in the
Jbase recedes, this upper portion of the bolster
.does not receive an adequate supply .of lubncant
and it is a common experience to find evidences
.of this deficiency.

Fhe present invention deals especially with

J;hls condition and it .aims to devise a bearing
structure -in -which .these -portions of the bear-
dng surfaces above the gravity level of the oil

will -be positively- supplied with lubricant, even

4n periods of .relatively low level of the oil sup-
ply-in the spindle base. A further object of the
4dnvention :is to improve ithe circulation of oil in
a bearing . structure of this type with a view to

producmg hetter lubrication with the consequent -3

-attainment of higher speeds, reduction in the
rate of wear and in the power required, and im-
vperement in the load carrying ability of the
spindle. It is also an object of .the invention
g accomplish these results without complicating
sthe. shearing structure and.without adding ma-
4erially to ithe expense of manufacture of -it.

Fhe dnvention involves both a novel method
and also -a novel spindle structure.

40 ’qr ﬁxtensmn J'

Fig. 5 is .4 diagrammatic view later to e

referred to gnd
Pig. 6 is a horlzontal sectlonal
ase extens‘ n a,t 3 E,l

haying an extension 3 adapted
@ hp}e in the rail .and. m
,npt in t];le u§ual m@nner

["ducts 6—6.

L with the upnght sleeve

consrd bie .dist
eranle ¢ls

In general, it is proposed to effect the results £0 d

,above described by utilizing the normal motion
-of the spindle to increase the hydrqstatlc head
-of-a portlon of :the ioil and thus b0 lift lubrlcant
_to -the .upper end of :the bearing : Where it will
.ﬂoyv downwardly by gravity-along -the : bea,nng
isurfaces and thus keep them constantly lubri-
cated. We have dlSC vered that when a spmdle
is runnmg ina i the usual -way, there
are pomts a.long 1 i

_dle-at which . ~substantial drfferences 4n - hydro- 55 s_

§51) rsuppor

oeﬂd&f ?
dhe lawer
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a free flow of oil from the oil well into the in-
terior of the bolster so that in this construction,
as in those commonly used heretofore, a gravity
level is maintained inside the bolster equal to,
or slightly higher than, that in the oil well.

As above stated, we have found that when the
spindle ‘is in operation in the usual manner
relatively high hydrostatic pressures are created

in the oil at some points between the bolster.
and the spindle blade, while substantially lower"

10

pressures exist at other points separated from

the high pressure areas by a relatively short cir-
cumferential distance. A typical condition is
illustrated diagrammatically in Fig. 5. Here, the
blade 9 is shown as being revolved in a clockwise
direction by the tape 14 running in contact with
the whirl 15 in a typical hook-up. The resultant
of the components of the tape pull is indicated
by the arrow b. It would naturally be assumed
that this force would produce a maximum pres-
sure of the spindle agamst the friction bearing
surface of the bolster in line with-the arrow.
This, however, is not the case, the area of maxi-
mum pressure heing in about the region indicated
by the arrow c¢. There is, of course, a film of oil
constantly present between the blade and the
bolster and a region of high pressure is created
in such a film in the area immediately behind
said point of maximum pressure, while another

area of very low pressure exists at a diametrically *

opposite point. These areas of high and low pres-
sure are indicated in a general way at d and e
in Fig. 5. It should be observed, also, that these
pressure differences exist in spindles and bolsters
of the common smooth surfaced types, no special
construction being required to create them.

The present invention utilizes these pressure
differences to create a circulation of oil over
the friction surfaces of the bolster and blade
above the gravity level of oil in the bolster. For
this purpose an oil outlet port 16, Fig. 1, is pro-
vided in the bolster at a high pressure area, such
as that indicated at d, Fig. 5, and an inlet port 17

18
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is located at a low pressure area, as, for example, _

in the neighborhood of the point e, Fig, 5. Thus
oil will be drawn in through the latter port and
forced out through the former. These ports 16
and {7 open directly into the lower ends of ver-
tlcal grooves or oil ducts-f and g formed in the
outer surface -of the-bolster. Below the ports
the oil space is substantially closed by the tapered
shouldered portion 8, Fig. 2, of the bolster.
Consequently, the oil forced out through the port

@5

‘50

i5 by the pressure created by ‘the motion of the _

spindle flows upwardly through the groove f to
the top of the bolster where it overflows, through
the notch 1, into contact with the surface of the
spindle blade. Part of this oil flows downwardly
along the surface of the blade thus lubricating
the friction surface of the bolster and finds its
way back to the level of the ports 16 and IT.
The surplus flows through the groove ¢ back into
the inlet port 17 for recirculation.

The location of the ports 16-and 1T with refer-
ence to the clearances maintained between the
blade and the bolster is important. The par—
ticular blade shown is like those heretofore used
and is provided with an upper tapered portion on
which the whirl 15 is forced, this portion ter-
minating between the upper end of the bolster
and the lower part of the whirl shank. From this
level t0 a point just above the ports 16 and 7
the surface of the blade is cylindrical, but from
the latter point it tapers uniformly to ifs lower
conical end.  We have found that the most satis-

55

60

65

70"

75

2,258,028

factory conditions for creating the circulation of
oil above described are maintained when the
ports 16 and 1T are located in the neighborhood
of one-quarter of an inch below the lower end
of the cylindrical part of the blade. In this
region a clearance of in the neighborhood of
three or four-thousandths of an inch is main-
tained normally between the blade and the bol-
ster, and this produces ample pressure differ-

‘ences to create the circulation of oil necessary
‘to lubricate the friction surfaces at the upper end

of the bolster. However, it is entirely possible
to raise or lower the position of these ports with
reference to the taper of the spindle and still
produce good results. The most satisfactory con-
ditions, however, are obtained with a clearance of
less than fifteen thousandths of an inch.

It should be noted that in addition to the oil
which flows into the port 1T from the groove g,
0il also is fed to the blade in the neighborhood
of these ports due to the gravity flow produced
through the ports {3 into the interior of the bol-
ster, the entire portion of the bolster and the
blade in and below the oil reservoir 5 being con-
stantly maintained submerged in oil.

At the upper end of the bolster there is some
tendency for the oil to be thrown off by the high
surface speed of the spindle blade in the form
of a mist or vapor. Consequently, a pressed
steel collar 20 is forced into the upper end of
the stationary sleeve T and is provided with a
hole which affords ample clearance for the blade
but greatly reduces the escape of an oil mist
from this part of the valve. That which does
find its way out of the bearing is caught in the
upper end of a shield or guard 2! also made of
pressed steel and having an enlarged skirt or
base portion 22 which fits snugly in that portion
of the oil reservoir which immediately surrounds
the extension 1. Lugs, such as those shown at
23, pressed inwardly from the body of the sleeve
21, bear against the outer surface of the exten-
sion T and hold the shield or guard in a concen-
tric relationship to said extension.

The bolster is provided with the usual key 24
to fit into a slot in the upper end of the exten-
sion T and prevent rotation of the holster with
the blade. Also, a saw scarf 25 preferably is cut
in one side-of the step 10 where it just breaks
through the conical bearing surface 26 for the
lower end: of the blade and affords an increased
supply of oil to the bearing surface of the step.

It will be clear from the foregoing that the
invention effectually overcomes the difficulty
heretofore experienced in properly lubricating the
friction surfaces of the spindle blade and the bol-

‘ster above the gravity level of the oil in the spin-

dle base. In addition, it creates a better circu~
lation of oil over those surfaces which give the
blade its lateral stability. Thus in a given spin-
dle structure the superior lubrication can be
utilized either to operate the spindle at higher
speeds, to make it carry heavier loads, to reduce
the power consumption, minimize wear, or.to
realize some combination of these advantages.
While the oil pumping effect of the spindle might
be increased by -special constructions, these nec-
essarily would involve additional manufacturing
expense and we have found them to bé unneces-
sary.. Consequently, while a preferred embodi-
ment of the invention has been herein shown and
described, it will be evident that the invention
may be embodied in other forms without depart-
ing from the spirit or scope thereof. -

It will also be understood that while the spin-
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dle shown has been referred to as a spinning
machine spindle, essentially the same construec-
tion is used in spindles for twister frames, and
the invention is equally applicable to both. Con-
sequently, the reference to spinning machine

spbindles and to methods of operating such spin-

dles in the claims should be understood to include
twister spindles.

Having thus described our invention, What we
desire to claim as new is:

1. In a spindle structure for spinning machines,
the combination of a spindle base having an oil

3

4. A bearing structure according to preceding
claim 1, in which the bolster is provided with
one or more apertures to maintain the friction
surfaces at the lower portion of the blade con-
stantly submerged in oil from said well;, said
outlet being located in the upper portion of the

_area of the bolster which is so submerged, and

10

well therein, an upright spindle blade mounted °

_in said well, a bolster in said base -supporting
said blade in its operative position, said bolster
having an outlet for the oil at a point between
the blade and the bearing surface therefor at
which g relatively high pressure is created by
the rotation of said blade, and means for con-
ducting oil away from said outlet and along a
path out of contact with said bearing surface
and to a point on said surface considerably above
the level of the oil in said well, said bolster also
having an inlet for the passage of oil from said
well to a point on said bearing surface at which
a relatively low pressure is created in the oil by
the rotation of said blade.

2. In g spindle structure for spinning machines,
the combination of a spindle base having an oil
well therein, an upright spindle blade mounted
in said well, a bolster in said base supporting said
blade in its operative position, said bolster hav-
ing an outlet for the oil at a point at which a
relatively high pressure is created in it by the
rotation of said blade, said bolster being provided
with a channel for conducting the oil from said
outlet away from the friction surface of the
bolster to a point substantially above the level of
the oil in said well and there delivering it to said
surface.

3. A spindle structure according to precedlng
claim 1, in which the lower part of said blade is
tapered and said outlet in the bolster opens on
to the upper portion of said tapered surface.
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the bolster being provided externally with a
groove for conducting said oil to a point sub-
stantially at the upper end of the bolster.

5. In a spindle structure for spinning machines,
the combination of a spindle blade, a bearing
structure supporting said blade .in an upright
position and adapted to-hold a supply of oil for
lubricating the friction surfaces, said bearing
structure having an inlet for conducting oil from
said supply to the surface of the blade at-a point
where a low pressure is created by the rotation
of the blade, and -also having an outlet at a -
point between said blade and the lateral bearing
therefor where a high pressure is created by such
rotation, said bearing structure also having a
passage for conducting oil out of contact with
said blade from said outlet to a point on said
blade approximately at the top of the bearing
surface therefor.

8. In a spindle structure for spinning machines,
the combination of a spindle base having an oil
well therein, an upright spindle blade mounted
in said well, a bearing supporting said blade lat-
erally for rotation around its own axis, and means
for leading oil away from a point in the bearing
structure at said blade surface at which a high
pressure is created by the rotation of the blade

-and conducting said oil outside the bearing sur-

face for said blade while under the influence of
said pressure to a part of said surface substan-
tially at the top of said bearing and considerably
above the gravity level of the oil in said structure.

CHARLES M. NEAL.
JOHN A, KENNEDY.




