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TIo all whom it May CONCEr:

Beit known that I, CHANNING WI—IITAKER &
citizen of the Un ited States, residing at Tyngs
borough,in the county of Middlesex and Oom-—
monwealth of Massachusetts, have invented
certain new and useful Improvements in Fly-

Frames, of which the following is a specifica-
tion, refel ence being had therem to Lhe ACCOmM-~

panying drawings.
My invention relates to ﬂy—frames, and,
more particularly, to the devices which are

employed in fly-frames for the purpose of ro-.
tating the bobbins and automatically varying

the speed of the bobbins relatively to that of

the spindles and fliers in proportion as the_

bobbins fill with roving.

"I'he Invention consists in certain fea,tures-_
of improved-construetion, and in certain novel |
and improved combmatwns of parts, all .as
first will be deseribed fully with reference to
the accompanying drawings, and then will be |
particularly pointed out and clearly defined
- in the c¢laims at the close of this SpeGIﬁC&tIOH |
In the drawings, Figure 1 is a view in rear | 22.
elevation of sufﬁment of a fly-frame to illus-

trate the connections and relations of my in-

vention, the invention being represented as |

applied thereto. Fig. 2 is'a view mainly in
rear elevation, but partly in vertical section,

illustrating certain parts to which the inven- !

tion most dlreetly relates. Fig.3 isaviewin
vertical section on line 3—3 of Fig.2. Fig.4
1S & view showing the parts of Fm 2 in sec-
tion at a

angles to the plane of the sectmn whleh is
1eplesented in IFig.3. Fig.5isa viewin ver-
tical section on lme 5—-5 of Fig. 4. Fig. 6 1s
a view in vertical section on lme 6~—6 of Fig.
4, Fig. 7 is a vmw in vertical section on lme
7—7 of Fig. 6. Kig, 8 is a sectional view
showing one of the enla,wed journals of the
pl&neta,ry shaft, its bea,rln , and the bearing
support. FHig. 9 is a view on an enla,wed
scale of one of the enlarged end- ]oumals of
the planetary shaft and a portion of its bush-
ing. IKig.10isaview in section online 10—10
of Fig. 8. Figs. 11 to 14 are views showing
modifications that are described hereinafter.,

At 1 in the accompanying drawings, see

mediate gear, 13, to the gear, 14 and thus to
the shaft, 15, on-which'ar*e made fass the gear,

a plane passing through the axes of |
‘the driving and planetary qhafts and atright

of a ﬂy-fra,m'e. At 2 and 3 are shown the fast
and loose pulleys on the said shaft; at 4, the
fly-wheel or hand-wheel thereon; at 5, a pin-
ion on the said shaft tra,nsm1ttmﬂ' motion 55
through a gear 6 and pinion 7 to the spindle-
duvmu' Shcmft 8;-at 9,one of the bevel pinions

or gears on the Spmdle driving shaft, the

same being in mesh with the sumla,r gear or

pinion, 10, on the spindle, 11, the la,tter car- Go

| rymﬂ' the ﬂ1er 111.

At 12 1s Showu a plmbn fdst on the inner

end of the driving -shaft, 1, which pinion

serves.-to transmit motmn throuﬂ'h the inter-
05

14, and the top-cone, 16. The cone-belt, 17,

transmits motion from the top-cone, 16, to the

bottom-cone, 18, it being shifted along the said -
cones in the usual manner to vary the speed
of rotation of the bottom-cone. The shaft,
19, of the bottom-cone, 18, has fast thereon the.
pinion, 20, which transmits motion through
the mtermedlate gears, 21, to the sun- Wheel
-"The sun—wheel 2..;, rotates around the 75
driving %ha,ft 1, :&md is ma,de fdst to bhe sun-
fra,me, 23.

Upon the drwmw-sha,ft 1 are mounted the
two gears, 24, 25, the former of which is made

fast n_po'n the driving—shaft by means of the 8o

clamping-screw, 26, see Iigs. 2 aud 4, while
the gear, 23, is free to tum upon the said
shaft See Fw‘ 4.

"The sun- fra,me, 23, has ‘mounted thereon,
at a suitable distance from the center, the 85'

| planetary shaft, 27, and fast with the said

shaft, 27, are,pla,neta,ry gears, 28, 29, in mesh
with the frears 24 and 25 leSpeetively With
the gear, 25,18 eonneeted the bobbin-gear, 30,
SEo Flﬂ‘ 4 aJnd from the said gear, 30, l‘ﬂOtIOﬂ
i8 trammltted by the mtermedmte gearing,
31, to the gear, 32, fast on the bobbin driving-
shaft, 83, on which are mounted bevel gears,
34, meshing with similar gears, 35, on the
bobbin- carriers, 36. 95

Through the devwes aforesaid, the bobbms S
37, and the spindles, 11, with the fliers, 111 |
ara driven from the sha,ft 1. The motmn
transmitted through the gearing, 5, 6, and 7, .
to the spindle-driving-shaft, 8, and thence to
the spindles and ﬂierm, -remains the same

90

“paltlcularly Fig.1,is shown the drwmw-shafti throucrhout the ﬁllmﬂ* of a set of bobbins,

100




whereas, as is well-known, the motion trans-

- mitted from the driving-shaft, 1, to the bob-

- gradually along the cones, 16 and 18, and
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bin dliving-sha,ft, 33, through the gearing, 24,
28, 29, 25, 30, 31, 32, 1s caused to vary pro-
oressively, in proportion as the bobbins fill
with roving, the variation occurring in con-
sequence of the cone-belt, 17, being shifted

thereby causing an alteration of the speed of
rotation of the sun-wheel, 22, and of the sun-
frame, 23, carrying the planetary shaft, 27,
on which the planetary gears, 28 a,nd 29, are
made fast. |

The principles of the operation of the sun
and planet type of differential gearing shown
in the drawings are well- k:nown and there-
fore, the same “do not need to be explamed
herein. The said sun and planet gearing con-
stitute essential features of what is known
generally as the compound of a fly-frame.

The forms of differential gearing or com-
pounds heretofore proposed for use in the bob-
bin-driving trains of mechanism contained 1n

fly-frames have been objectionable or defect-
One lead- |

1ve in various important respects.
ing objection or disadvantage has been the
cost of construction. This applies particu-
larly in cases where; bevel gears are used,
these requiring to be cut. Thisis an expen-
sive mode of making gears. Other and ex-
ceedingly serious and troublesome objections
ordisadvantages are the amount of power con-
sumed in the working of the compounds when
constructed as heretofore, the difficulty of
keeping bearing surfaces properly oiled, aris-
ing from theforce with which they are pressed
tﬂﬂ'ether the great tendency to heat, and the

eXCesSSive wear.

The improved form of differential ﬂ'earmg
or compound which I am about to describe is
simple and cheap in construaction, and eare-
fully made practical tests show that it is du-
rable, consumesonly aslicht amountof power
in its working
not heaft, and has slight tendency to wear.

In view of the expense incident to the use
of bevel-gears, I use spur-gears, 24, 2§, 29, and
25, as shown, in the construction of the com-
pound. BSpur-gears have been used in the
like connection heretofore, but the construc-
tions containing such gears have been open
to the various objections which have just
been set forth. In a well-known form of
compound built with spur-gears, the plane-

tary shaft has been equipped at its opposite |

ends with spur-gears which mesh with simi-
lar gears fast with the driving-shaft and bob-
bin gear, respectively, the intermediate por-
tion of the planetary shaft being fitted to a
long pipe bearing provided on the sun-gear
or sun-frame.” This form has the merit of
cheapness and simplicity, butitisconstructed
upon faulty principles. The different stresses

.exerted upon the planetary shaft throngh the

gears applied to the overhanging ends of the
said shaft act with such gre&t levexawe upon

the sald over-hanging ends as to force the | Wheelbemwclamped to the said hub, 231, by a

, 18 easilly kept well oiled, does_
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said ends laterally and to oceasion an.exceed-
ingly great lateral pressure upon the sides of
the bearing for the planetary shaft, the press-
ure being against one side of the said bear-
ing at pmnts adJa,eent to one end thereof, and
aﬂ'amst the opposite side at points a,d,]a.cent
to the other end of the bearing. This tends
to twist the planetary shaft “askew of the
driving-shaft and causes the journal to con-
tact with the bearings at two points, one near
one outer extremity of the long bearing and
the other near the other outer extremity of
the long bearing, instead of causing the jour-
nal to contact with its bearing along a line
extending the whole length thereof, as is the
casein my improved construction.
ure concentrated at the two points forces out
the oil from between the contacting surfaces,
and causes excessive friction with resulting
heatingand wearing. In accordancewiththe
main features of my invention, I omit the
said long pipe-bearing, and, instead of mount-
ing the intermediate portion of the planetary

| shafb in a bearing, I provide it with end-jour-

nals, 271, 271, see Fig. 4, which are fitted to
bearings provlded thelefor adjacent to the

| oppocute ends of the sun-frame, 23, the spur-

cears, 28 and 29, which are known as plane-

| tary gears, bemﬂ' located on the portion of

said plcmetmy shaft which is intermediate
the said bearings, see also Fig. 2, while the

spur-gears, 24 and 25, with which the plane-

tary gears, 28 and 29 respectively mesh, are
located ad,]acentl to each other on the driv-
ing-shaft,1.  Byenabling the planetary gears,
23 and 29, to be placed closely together at
points intermediate the bearings for the
planetary shaft, 27, and the gears, 24 and 25,
to be placed closely together upon the driv-
ing-shaft, this ar rdnfremﬂnt causes the prac-

tlea,l nullification of one, and almost the prae-

tical nuallification of the other, of the oppo-
site lateral stresses incident to ‘the transmis-
sion of power through the said gears, the re-
sultant stress acting in one direction only,
pressing both ends of the planetary shaft in
the same direction, and causing each journal
of the planetary shaft to contact with its
bearing throughout the whole length thereof.
It also locates the bearings for the planstary
shaft in positions-in which they most advan-
tageously Operate to resist the sald stresses.
The spur-gears, 28, 29, may be applied to or
fixed upon the planetdly shaft, 27, in any
preferred manner. I have shown them keyed
in place thereon in Figs. 4 and 5. The sun-
wheel, 22, and sun-fra,me, 23, are connected
to turn in unison around the driving-shaft, 1.
They may be formed integrally with each
other, as will be obvious, but I prefer to form
them separately, as shown, and to connect

the sun-wheel to the sun-frame in bmtable.

nmanner.
Fig. 4 of the drawings shows the eye of the
sun- -wheel slipped upon the hub, 231, formed

on one end of the sun-frame, the sald snn-

The press-
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 screw, 221, passing thro'ugh a part of the sun-

- thesurface of the hub, 231. The gears, 24 and -

IO

wheel and taking bearing atitsinnerend upon

2d,are formed with long sleeves, 241 and 251,

respectively, fitting the exterior of the driv-

ing-shaft,1,and the sun-frame, 23, takes bear-
iRg upon the exterior of these sleeves, at op-
poswe sides of the gears, 24 and 25, as shown

clearly in Fig. 4. The bobbin-gear, 30, is fit- ;

ted upon the outer end of sleeve, 251, at one
side of the sun-frame, 23, as shown in Fig. 4,
and 1s caused to turn therewith by means of
a clamping-screw, 301, which passes through

a portion of the said gear and takes bearing |

by its inner end upon the qurfdce of the sald
sleeve. |
For the purpose of applying oil to the con-

- tacting surfaces of the sleeve, 251, and the
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~wise of the said sleeve.

‘tional ring from rotating.

| drwmg-shaft 1,1 form holes, 302 202 through
the hub of g bea,l 30, and the sleeve 251, re-'

spectively, see Flgs 4, 6, and 7, these holes
being arranged to match with each other,and
on the interior of the sleeve, 251, I provide
an oil-containing groove, 253, leading length-
I provide an oil-hole
cover consisting of a partial ring, 303, formed
of a band of elastic material. The said ring
is fitted to a groove, 304, formed in the exte-
rior of the hub of the bobbin-gear, 30,1its tend-
ency to contract holding it therein, and it is
provided on its under side with a pad, 305, of
leather or other suitable material, and on its
outer side with a button, 306, by means of
which it may be moved to cover or uncover the
oil-holes, the said pad and button being held

to the partial ring by a rivet, 3061. The llmltS.

of the movements of the cover are determined
by a pin, 307, with which the ends of the par-
tial ring come in contact.

The bearmn's for the end-—Jomnals of the
planetary Shdfl‘ 27, are in bushings, 31, 31,
held in the opposate end-portions of the sun-
frame, 23, as shown Dbest in Figs. 3, 4, and &.
These bushin gs are of a'self-a,ligning charac-
ter, each of them belng formed with an en-
largement extending around the same, inter-
mediate its ends, the said enlargement being
formed preterably as a portion of a sphere,
see Iigs. 4 and 8, and fitting the concavity of
a sectional ring, 32, within which ring the

bushing is free to rock universally in a man-

ner which enablesit to adjust itself to the po-
sition of the planetary shaft,27. Exteriorly,

“the sectional ring, 32, 18 formed with an en-

larged portion, 321, extending around the
same, and when the ring is fitted to its seat
in the sun-frame, 23, this enlargement enters
a groove formed in the sun-frame around the
opening which is provided in the latter for
the reception.of the bushing. A screw,33,1s
fitted to a threaded holein the sun'eframe-, See

Figs. 3 and 8, its reduced eund, 331, passing

into a hole, 332, formed in the ring, 32, The
said screw serves to keep both parte of the
sectional ring pressed together so as to in-
close the bushing, and also to prevent the sec-

il

clearlyin Figs. 4 and 8.

‘Preferably, the i

said reduced end extends also into a hole, 311,
made in the exterior of the -bushing, 31, in
order to prevent the bushing from rotatlnﬂ‘
with the planetary shaft, this hole, 511, bemn'
elongated lengthwise of the bushin g S0 that
the pin shall not interfere with the rocking
movements of the bushing.
end-journals, 271, 271, of the planetary shaft
27, are enlarged, or of greater diameter than
adjacent portions of the said shaft, as shown
Upon the reduced or
smaller portion of the shaft, 27, adjacent to
each enlarged end-journal, 271, is applied a
tapering collar, 34, which, either is threaded
exteriorly and is screwed into ithe interiorly
threaded inner end of the bushing, 31, as

‘shown In Fig. 8, or, Is smooth exteriorly and

is simply foreed into the smooth inner end of
thesaid bushing, as indicated in Fig. 11, and
held therein by frietional contact. The in-
ner end of the said collar forms a dam, 512,
for the retention of the lubricant which is
poured into the interior of the said bushing.

' The said collar is in halves or sections as in-

dicated in Figs. 2,8,and 11, in order to facili-
tate its applieation to the planetary shaft, 27.
Insome cases, I substitute for the one-piece
bushing, 51, of Figs. 2, 8, and 11, and its ta-
pering collar, 34, made in halves or sections,
the bushmb, 31 of Figs. 12 and 13. ThlS
bushing is madein halves the halves contact-
ing with each other on longitudinal joints

_which, preferably, are mbbeted, as shown in

Fig. 13. The separate tapering collar, 34, is
dispensed with, and one-half of the dam, 312,
is cast upon each half of the bushing. 1 se-

Preferably, the
» 715

8o

35

Q0

95."

100

care the halvesof this bushing together, pref-

erably, by the aid of hoops or collars, 313,
313, with tapering interiors, which are forced
or serewed upon the correspondmﬂ*ly tapered
exterior of the bushing.

In theouter end of thebushmg, 31 mhethm_

made in one piece or more, is for med a cen-

105

ITO -

tral oil-hole, 35, through which the lubricant

may be fed to the mtenor of the bushing.
The outer end of each journal, 271, of the

planetary shaft is separated shﬂ'htly from

the adjacent end of the chamber within the
corresponding bushing, 31, by means of short

radial projections, 351, 351, which are formed

on the said end of the chamber, as indicated
in Figs. 8,10,and 12. These projections hold
the end of the journal far enough from the

end wall of the bushing to faelhtdte the in-

troduction of the lubrleant through the oil-
hole, 35,and toleave aspace, 314, Iaro*e enough
to hold a econsiderablesupply of the luln 1ea,nt
as well as permit free flow thereof. In’ eon-
sequence of having these projections, 351, 351,

115

I12¢C

125

provided in each of the bushings, 31, 31 the_ :
planetary shaft is prevented thereby from

having any considerable endwise movement
in either direction within the said bushings.
The length of the chamber within each bush-
Ing 1s greater than that of the enlarged jour-
nal whieh is fitted therein, so that there ex-

130

ists at the Inner end of each bushing, between
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ol4,attheendsof the bushing.
vary in depth in the direction of their width,

the dam, 312, a space, 314, corresponding with
that above described which is secured at the
otherend of each bushing, this space between

the said dam and the inner end of the jour-

nal being maintained in consequence of the
factthatanyconsiderable endwise movement
of the planetery shaft is prevented, as afore-
said. When the lubricant is fed to the in-
terior of a bushing, 31, it may be supplied
until the space, 314, at each end of the jour-
nalis filled with the lubricant nearly or quite
to the height of the dam, 312.  The construe-
tion described nrovides a reservoir for the
Inbricant having a circular dam at each end

~enabling it to hold a supply of the lubricant

sufficient to keep the parts in proper running
condition for a considerable period of time
withoutreplenishing.
nal, 271, may have a somewhat loose fit in the
bushing, 31, so that the exterior of the said
journal contacts with the interior of the bush-
1Ing on a single line only, as indicated in
Fig. 9, or, in cases where a somewhat loosely
fitting bushing is objectionable, I may cut
one or more channels, 315, 315, in the bush-
ing, see Iig. 14, extending the entire length
of the bearing, and uniting the spaces, 314,
These grooves

as indieated by the c¢ross-section which is rep-
resented in Fig. 14. For convenince in des-

‘ignation I term them, in view of their form

in the cross-section of the bushing, ¢ tapering
channels.” 'T'he sharp edges of the tapering

cross-sections of the channels preferably are |
-located not far from the so-called line of con-
tact of the journal and its bearing.

In both
of the constructions which are represented

in Figs. 9 and 14 there exist, adjacent to the

line of contact, spaces or channels tapering

‘In thelr cross-section as seen in Figs. 9 and
14 filled with the lubricant and extending

from end to end of the bushing, as shown.

"These facilitate the circulation of the lubri-

cant and the feeding of the lubuea,nb at the

line of centact.

Under satlefeetely conditions of lubrica-
tion there is found, in all bearings receiving
journals, a eoating of the lubricent between
the bearing surfaces of the so-called line of
contact. I'he pressure of the journal against
its bearing tends to force the lubricant out
from Dbetween these surfaces. When the
pressure is sufficiently severe, it brings the
journal into actual contact with its beeun
metal against metal, and, in eensequence,

- 11eat1ng, excessive wear, and perhaps destruc-

6o

tion of the parts may ensue. Sometimes the
supply of lubricant is too meager, or is too
long intermitted. In such cases, also, there

‘may ensuse heating, wear and destructive ef-

fects. The bearings which are shown and

described herein fit their journals somewhat
leosely or are provided with chanunels with
tapering cross-sections which extend prefer-
ably throughout the length of the bearings.

Theenlarged end-jour-

|

and washers, 274, 274.

.534,385

journals eommumeemlfr W1th the longitudi-
nal spaces or channels of tapering cross-sec-
tion adjacent to the lines of contact between
the journalsand the bearings, and they have
dams at their opposite ends to retain the
lubricant and to enable the journals to re-
volve constantly in pools of the latter. Such
bearings tend to insure an efficient lubrica-
tion of the bearing surfaces. Not only do
they do this under ordinary conditions, but
they secure ample lubrication of the said
surfaces in cases when the pressure between
the journal and its bearing is so great that
the lubricant would be forced out from be-
tween them, if an ordinary bearing were used,

‘the inner end of the enlarged journal and | They have spaces, 314, 314, at both ends of the -

70

75

8o

and would escape at the ends of the said bear- |

ing. The friction of the journal with the lu-
bricant tends to cause a flow of the lubricant
continually through between the journal and
its bearing at the so-called line of contact, to

elevate the upper surface of the Iubrmeut on

the side toward which the journal is running,
iand to depress the upper surface on the op-

posite side, as is shown in Figs. 9 and 14.

0o

1T'he lubricant returns to its original position

by gravity, flowing along the ends of the
journals through the spaces, 314, 314, exist-
ing at the said ends.
and journals as areshown and deseribed, the
labricant will be found between the journal
and its bearing even when the journal is run-
ning with some pressures which are severe
enouﬂ*h to forea the lubricant from between
the beetmﬂ* surfaces when the Jetllnel 1s not
in motion.

For convenience in assemDbling the parts,
or removing the same for repairs or inspec-

‘tion,thesun-frame is made in two parts which

separate on a line passing diametrically
through the driving-shaft, 1, and planetary
shaft, 27, these parts being held together by
bolts, 272, 272, provided with nuts, 273, 273,
The side of the sun-
frame opposite tothat in which the planetary

shaft is mounted is enlarged, as shown, and
-thereby made heavy enough to counterbal-

ance the weight of the said plenetezy shaft
and 1ts eppulten%nees |

I do not lay broad claim herein to the com-
bination with the planetary shaft having jour-

nals at its ends, of the sun-frame, eﬂd self-

aligning bushmws applied to the sun-frame

and reeeiving the said journals; nor to such

a combination embodying self-aligning bush-
ings fitting openings in the sun-frameon nar-
row 111termed1ate portions, for this is not of
my invention.
I claim as my invention—
. The combination with a shaft, and the
ﬂ'ea,t 30, of sleeved gears of which one is fast

Wit-h the said shaft and the other has the gear

30 fast on the sleeve thereof, the sun-wheel, a
sun-frame fitted on the sleeves of the said
gears and rotating thereon in unison with the

sun-wheel and .else provided at opposite sides

of such gears with bearings for the end-jour-

With such bearings
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In the said bearings, and planetary
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nals of the planetary shaft, a planetary shaft |

having at itsends journals which are received

~ on the planetary shaft intermediate the said

IO

~ sun-frame fitted on the sleeves of the said

bearings and meshing with the sleeved gears,
substantially as deseribed. _ -
2. The combination with a shaft, and the

gear 30, of sleeved gears one of which is fast
with the said shaftand the other has the gear

30 fast on the sleeve theréof, the sun-wheel, a

- gearsand rotating thereon in unison with the

sun-wheel and provided at opposite sides of

~such gears with bearings for the end-journals

20

of the planetary shaft and also weighted to
counterbalance the said planetary shaft and
the gears thereon, a planetary shaft having
at its ends journals which are received in the
sald bearings, and planetary gears fast on the

Pplanetary shaft intermediate the said bear-

Ings, and meshing with the gears aforesaid,

substantially as desecribed.

. The combination with the driving-shaft,
and the gear 30, of gears fast with the driv-
ing-shaft and gear 30, respectively, the sun-
wheel, variable speed devices whereby the

- sun-wheel is driven with varying velocity, a
- sun-frame rotating in unison with the sun-

30

35

40

45

50

60

wheel and provided at opposite sides of the

gears aforesaid with bearings for the end-
Journals of the planetary shaft, a planetary
shaft having at its ends journals which are
received in the said bearings, and plansetary
gears fast onthe planetary shaftintermediate
the said bearings and meshing with the gears

~atoresaid, substantially as deseribed.

4. The combination with the dri.ving-éhafh
and the gear 30, of gears fast with the driv-

ing-shaft and gear 30, respectively, the stn-

wheel, variable speed devices whereby the
san-wheel is driven with varying -velocity, a,
sun-frame rotating in unison with the sun-
wheel and provided at opposite sides of the
gears aforesaid with bearings for the end-
journals of the planetary shaft and also
welghted to counterbalance the said plane-
tary shatt and the gears thereon, a planetary
shaft having at its ends journals which are
received in the said bearings, and planetary
gears fast on the planetary shaft interme-
diate the said bearings and meshing with the
gears aforesaid, substantially as described.

5. The combination with the driving-shaft,

the top-cone, means for rotating the top-cone

from the driving-shaft, the cone-belt, the bot-.|

tom-cone, the sun-wheel, means for rotating
the sun-wheel from the bottom-cone, the sun-
frame rotating in unison with the sun-wheel,
a planetary shaft having at its ends journals
mounted in bearings in the said sun-frame,
planetary gears fast on the planetary shaft

intermediate the said bearings, the bobbin-

gear, gears fast with the driving-shaft and
bobbin-gear respectively and in mesh with
the said planetary gears, and bobbin operat-
ing devices driven from the said bobbin-gear,
substantially as deseribed. |

]

]

!

6. The combination with the driving-shaft,
the top-cone, means for rotating the top-cone

gears fast | from the driving-shaft, the cone-belt, the-bot-

tom-cone, the sun-wheel, means for rotating
the sun-wheel from the bottom-cone, the sun-
frame rotating in unison with the sun-wheel,
a planetary shaft having at its ends journals

‘mounted in bearings in the said sun-frame,
planetary gears fast on the planetary shaft

Intermediate the said bearings, the bobbin-
gear, sleeved gears in mesh with the plane-
tary gears and of which one is fast with the
driving-shaft and the other has the bobbin-

framerotating on the sleeves of the said gears,
and bobbin operating devices driven from the

said bobbin-gear, substantially as deseribed.

7. The combination with a sun-frame, of a

planetary-shaft having journals at opposite
sides of the planetary-gears, planetary gears
faston the planetary-shaft,self-aligning bear-
‘ings carried by the sun-frame and receiving

the said journals, and gears in train with said

planetary-gears, substantially as described.
3. The combination with a sun-frame, of

the planetary-shaft having enlurged journals

at opposite sides of the planetary-gears, plan-

etary-gears fast on the planetary-shaft, bush-

ings carried by the sun-frame and each pro-
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gear fast on the sleeve thereof the said sun- |

90

05

vided at opposite ends of the journal re-

ceived therein with dams for the retention of
a lubricant,and gearsin train with said plan-

etary-gears, substantially as described. = -
9. The combination with a sun-frame, of

the planetary-shaft having enlarged journals

at opposite sidesof the planetary-gears, plan-

etary-gears fast on the planetary-shaft, self-
-aligning bushings carried by the sun-frame
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and each provided at opposite ends of the

journal received therein with dams for the

! recention of a lubricant, and gears in train

with said planetary-gears, substantially as
described. | | |
10. The combination with a sun-frame, of

the planetary-shaft having enlarged journals

at opposite sides of the planetary-gears, plan-

etary-gears fast on the planetary-shaft, bush-

ings provided exteriorly with spherical en-
largements extending around the same fitted
to concaved supports on the sun-frame and
provided interiorly with dams at the opposite
ends of the journals received therein, and
gears 1n train with said planetary-gears, sub-
stantially as described. |
11. The combination with a sun-frame, of
the planetary-shaft having enlarged journals
at opposite sides of the planetary-gears, plan-
etary-gears fast on the planetary-shaft, bush-
ings provided exteriorly with spherical en-
largements extending around the same and
provided interiorly with dams at the opposite

I1I0O

I1§

LZ20

125

ends of the journals received therein, seec- -

tional rings having concaved interiors fitting
the sald spherical enlargements and support-
ing the bushingson thesun-frame, and gears
in train with said planetary-gears, substan-

1 tially as described.
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12. The combination with a sun-frame, of

the planetary-shaft having enlarged journals

10
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“at opposite sides of the planetary-gears, plan-

etary-gears faston the planetary-shaft, bush-
ings carried by the sun-frame and each pro-
vided at opposite ends of the journal received
therein with dams for the retention of a lv-
bricant, the dam at the .inner end of each
bushirg consisting of a collar fitted intosuch
end and the dam at the outer end thereof
consisting of the closed end of the bushing,
the said end having a central oil-hole and
projections for holding the end of the jour-
nal away from the dam, and gears in train
with said planetary - gears, substantially as
described. - - . :

13. The combination with a sun-frame, of

the planetary-shaft having enlarged journals

at opposite sides of the planetary-gears, plan-
etary-gears faston the planetary-shaft, bush-
ings carried by the sun-frame each provided
at opposite ends of the journal received there-

- in with dams forthe retention of a lubricant

3°
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and also presenting spaces or channels of ta-
pering cross-section extending from end to
end of the bushing adjacent to the line of
contact with the journal whereby to secure
circulation of the lubricant and efficient lu-

brication, and gears in train with said plane-
tary-gears, substantially as described.

14. The combination with a sun-frame, of
the planetary-shaft having enlarged journals

‘at opposite sides of the planetary-gears, plan-

etary-gears fast on the planetary-shaft, bush-
ings provided exteriorly with spherical en-
largements extending around the same and
fitted to concaved supports on the sun-frame
and »rovidedinteriorly with damsattheoppo-
site ends of the journals received therein and
also presenting spaces or channels of taper-
ing cross-section extending from end to end
of the bushing adjacent to the line of contact
with the journal whereby to secure circula-

tion of thelubricant and efficient lubrication, |

and gears in train with said planetary-gears,
substantially as deseribed.
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15. The combination with a sun-frame, of
the planetary-shaft having enlarged journals
at opposite sides of the planetary-gears, plan-
etary-gears fast on the planetary-shaft, bush- 5o
ings provided exteriorly with spherical en-
largements extending around the same and
provided interiorly with dams at the opposite
ends-of the journalsreceived therein and al so

presenting spaces or channels of tapering 55

cross-section extending from end to end of
the bushing adjacent to the line of contact -
with the journal whereby to secure circula-
tion of the lubricant and efficient lubrication,
sectional rings having concaved interiors fit- 6o
ting the said spherical enlargements and sup-
porting the bushings on the sun-frame, and
gears in train with said planetary-gears, sub-
stantially as deseribed. |

16. The ecombination with a sun-frame, of 65
the planetary-shaft having enlarged journals
at opposite sides of the planetary-gears, plan-
etary-gears fast on the planetary-shaft, bush-
ings carried by the sun-frame and each pro-
vided atopposite ends of the journal received jo
therein with dams for the retention of a lu-
bricant, the dam at the inner end of each

| bushing consisting of a collar fitted into such

end and the dam at the outer end thereot .
consisting of the closed end of the bushing, 73
the said end having a central oil-hole and
projections for holding the end of the jour-
nal away from the dam, each bushing also
presenting spaces or channels of tapering
cross-section extending from end. to end of 8o

‘the bushing adjacent to the line of contact

with the journal whereby to secure circula-
tion of the lubricant and efficient lubrication,

| and gears in train with said planetary-gears,

substantially as described. 85
In testimony whereof I affix my signature
in the presence of two witnesses. |

CHANNING WHITAKER.

Witnesses: |
MARY CAVERLY,
SAML. G. STEPHENS. .
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