(No Model.) - 3 Sheets—Sheet 1.

S. TWEEDALE.
DIFFERENTIAL MOTION FOR SLUBBING AND ROVING FRAMES.

No. 386,906, Patented July 31, 1888.

‘ 1h |

i\ I

| A

IR e

o
™
N‘\
S N
N w'
N

by e
i ‘ N |\__
N (| IS 1| S__file = | o
J o)) III TN Q
| LI S IIIIHIIIIIIIIIII Il mnm

N 'N - I

=

WITNESSES INVENTOR::
A O . S amuudl Jroeedals,
@gm W/m#( By /hs Afz‘arﬂ;;?r

i ——— A

N. PETERS, Photo-Lithographer, Washington, D. C.




"(No Model.) - 3 Sheets——sheet 2.
S. TWEEDALE.

o DIFFERENTIAL MOTION FOR SLUBBING AND ROVING FRAMES.
No. 386,006, Patented July 31, 1888.

in
il
I

i

Il I}IIIIE

Gy

XN

W7

: riir'rr.-ﬁi;-.

T

- f-'..-" ftf{f‘f‘fﬂ dghigighyghyl

. e TN RO R Y e o0 s 2
\“‘\‘iﬂ” {ff w‘?
'!li‘iﬂli ”}I'Hl

|

i

LR AR

@g

A il i

INVENTOR

WITNESSES :
c 5; | ’ ,’ . .

N. PETERS, Photo-Lithographer, Washington, D..C.




(No Modsel.) 3 Sheefs—Sheet 3.

S. TWEEDALE.
DIFFERENTIAL MOTION FOR SLUBBING AND ROVING FRAMES.
No. 386,906 Patented July 31, 1888.
r . _ FQH
L ] | 2\
™
AL o
N |
Q
N Ny
N
=
N SN R
y Q&
< v
*3 N
X 3
NN |
N N |
EN
NQ CW
o INVENTOR :

ZITNESS
A
y o - y -
4 J

N. PETERS, Photo-Lithographer, Washington, D. C.




Fr

15

20

by

I

30

35

40

435

50

UNITED STATES PATENT OFFICE.

—-—er.—

SAMUEL TWEEDALE, OF ACCRINGTON, COUNTY OF LANCASTER, ENGLAND.
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To all whom it may concern:

Be it known that I, SAMUEL TWEEDALE, 2
subject of the Queen of Great Britain, resid-
Ing at Accrington, in the county of Lancaster,
England, have invented certain new and use-
ful Improvements in Differential Motions for
Slubbing and Roving Frames, of which the
following is a specification.

This invention has been patented in Great
Britain, No. 15,720, dated November 29, 18384
in France, No. 175,081, dated March 27, 1886,
and in Austria - Hungary, No. 5,717, dated
May 28, 1S86. -

This invention relates to the “jacks’” or dif:-
ferential gears employed in slubbing-frames,
intermediate frames, roving-frames, and other
machinery in the nature of bobbin and fly
frames for giving the requisite differential mo-
tlonstothe bobbinandfly, respectively,inorder
to 1nsure the uniform winding on of the slub-
bing, roving, or yarn upon the bobbins.

In the preparation of cotton or other fibers
for spinning, the sliver from the carding-en-
gine is first aftenuated by passing through
drawing-rollers in a drawing-frame, several
slivers being doubled together during this op-
eration, and the drawing being repeated as
many times as may be necessary and until the
sliver becomes soattenuated that its fibers will
not sutficiently cohere if simply laid parallel,
and at this stage of the process a slight twist
18 imparted to the sliver or slubbing in order
to give it the nececssary strength for the sub-
sequent operations. Thistwist isimparted in
the siubbing-machine, wherein the slubbing
on emerging from the drawing-rolls passes to
a flier which revolves around the bobbin on
which the slobbing is wound, and by its revo-
lution gives the requisite twist. The slubbing
1s then ordinarily passed through an interme-
diate frame, which further attenuates it and
gives it an additional twist, and from this it
passes to the rolling-frame, wherein it is still
further drawn out and is given still more twist.
The roving then passes to the spinning ma-
chinery. Theslubbing, intermediate,and rov-
ing frames are all, essentially, bobbin and Iy
frames, asis also the throstle type of spinning-
machine. It is to machines of this nature,
having bobbins and fliers for twisting and

winding, that my invention pertains.

[ ——

In bobbin and fly machines the winding of
the roving, &ec., on the bobbin is effected by
the difference of speed between thebobbin and
the flier, both of which revolve in the same
direction. Insome machines thespeed of the
bobbin exceeds that of the flier, while in some
other machines the bobbin is driven slower
than the flier. In either case it is essential
that the difference in their speeds shall be 6o
greatest at the beginning of the winding on,
when the diameter of the spool or bobbin is
the least, and that the difference in speed shall
become less as the diameter of the bobbin in-
creases. VWhen the bobbin runs in advance 65
of the flier, the speed of the bobbin has to be
gradually diminished, as its diameter increases
by each successive layer of roving which is
wound on. Otherwise the delicate roving
would be irregularly stretched or broken by 70
the relatively-increasing surface speed of the
bebbin, since the speed of the drawing-rollers
and the flier must be kept constant in.order
that an equal amount of twist may be put into
the roving throughout its entire length. On 75
the other hand, when the bobbin follows the
flier, its speed of revolution has to be gradually
increased asitsdiameter increases by the wind-
ing. Ineither case the vertical reciprocating
movement of the bobbin-lifter, by which the 3o
roving 1s caused to be laid on in regular sue-
cessive layers, has to be gradually retarded to
allow alonger time [or winding each successive
layer of roving upon the increasing circunifer-
ence of the bobbin. 85

The mechanism by which the requisite va-
riation of speed is imparted to the bobbins in
machinesof this character is known as a ““ dif-
ferential motion”’ or *jack,’”” which consists
of an arrangement of differential gearing, the yc
speed of whieh is varied by means of the shif-
ing of the belt from one end to the other of
onec or more coned pulleys, an example of
which 1s the well-known ““ IHouldsworth differ-
ential gear,”” patented in Iingland in 1826, No. 9s
9,316, The kind of differential motion on
which my invention is most direetly an im-
provement 18 that known as ‘“ White’s differ-
ential motion,”” wherein the revolving idler
bevel-wheels are earried on transverse arms
fixed on the shaft and gearing with bevel-
gears which turn loosely on the shaft, and one
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of which bevel-gears is driven at a variable |
speed through the medium of the cone-drums
and shifting-belt. | o
In the construction of jacks or differential
gears used prior to my invention the idler-
wheels tend by their rapid revolution around
the shaft to fly outward centrifugally, and
thereby considerable friction is generated,
which resultsin the journals or carrying-stads
10 becoming greatly heated, and also involves
cousiderable strain of the working parts.
The object of my invention is to provide an
~improved construction of jack which shall
~ avoid the centritugal action inherent in the

shall run with less friction and without heat-
ing or strain due thereto. | '-
In the accompanying drawings I have illus-
trated my invention as applied to a slubbing-
20 frame, wherein the bobbins are driven at a
higher speed than the fliers. |
Figure 1 is a front elevation of the general
“driving-gear of the machine in so far as is es-
sential toillustrate the application to the ordi-
25 nary slubbing-frame or other analogous ma-
~ chines of the improved construetion of differ-
ential gear provided by my invention. Fig 1°
is a detail view of the swing-wheel. Fig.21s
- an elevation of my improved jack on a larger
30 scale. TFigs. 3, 4, 5, and 6 are elevations of
the several partsor elements of my jack sepa-
rated. TFig. 71is a longitudinal mid-section of
the jack on a still larger scale. -
Referring first to Fig. 1, let A designate the
35 driving-pulleys; B, the driving-shaft; C, the
jack or differential gear as a whole; D, the up-
per or positive-motion coned pulley; E, the
lower~or variable-speed cone-pulley; F, the
belt by which the lower pulley is driven from
10 the upper one; G G, the drawing-rolls; H H,
the fliers; I I, the flier-spindles; J, the spin-
dle-driving shaft; K K the bobbins, and L the
bobbin-driving shaft. Only two fliers and
bobbins are shown. |
18 . The drawing rolls, the fliers, and the upper.
coned pulley are driven from the main shaft
B at a uniform speed, as usual. The fliers
are driven by a gear, a, on the main shaft,
which imparts motion through the arm-wheel
so b to the gear ¢ on the spindle-shaft J, on which
~are fixed bevel-gears d d, meshing with bevel-
pinions ¢ ¢ on the respective spindles I I, on
which spindles the fliers are fixed. |
The upper cone-pulley, D, is driven by a
cs gear, f, on the main shaft, (called the ** twist-
wheel,”’) which transmits motion through an
idler, g, (called the ‘‘twist-wheel carrier,’”’) to
the gear h, fixed on the shaft D', which car-
ries the cone-pulley D. The drawing-roilers
6o are driven by a gear, ¢, on the shaft D', mesh-
ing with a gear, §, on the shaft of the front
drawing-roller. o -
. The belt F is shifted along the coned pul-
levs during the filling of the bobbins by means

65 of the belt-shipper M, which is fixed on the

which earries a winding-drum, P, on which
winds a chain carried over a sheave, [, and to

the end of which is hung a weight, W. The

shaft O is geared by miter-gears m to a ratchet-

o

wheel, n, which ratchet-wheel is actéd upoun by -

apawl operated from the bobbin-lifting mech-
anism at each vertical reciprocatory move-
ment of the bobbins. The bobbin-lifting gear
isso well known asapplied to machines of this

75

classthat T do not consider it necessary toillus-

trate it, since it has no direct connection with
the improved construction introduced by my.

invention. - | |
I will now desecribe the construction of m
improved jack.

8o

The driving shaft B is constructed with a "

transverse tubular boss, 2, as shown in Figs.

6 and 7, which forms a carrier or bearing for

a cross shaft, 3, on the opposite ends of which

are secured, respectively, two bevel-gears, 4

and 5. These gearsare keyed fast to the shaft
3, so that both must rotate together. The

larger bevel-gear, 5, meshes with a bevel-gear,

6, on a sleeve which turns loosely on the shaft
B. This sleeve (shown detached in Fig. 5) is

oc .

formed also with a gear, 7, which is driven

fromthe variable-speed coned pulley E,through

the medium of gears o, p, ¢, 7, and s, as shown
in Fig. 1. The smaller bevel-gear, 4, on the
shaft 3 gears with-a plate-bevel, 8, which turns
Joosely on the shaft B. This gear 8 is prefera-
bly constructed with a boss, 10, to which a
gear, 9, is fastened by means of screws 11 11,

95

10C

engaging the solid web 12, Fig. 7. A cylindri-

cal cover or guard, 13, may be caston the wheel

8, as shown in Figs.1 and 7, or otherwise fast-

ened thereto, and serves to inclose and pro-

tect the gears 4 and 5. This guard is omitted

in the other figures. |

105

The gear 9, which turns with the plate-bevel

8, drives the bobbin-shaft L through the me-
dium of the usunal ‘‘swing-wheel,”’ ¢, Fig. 17

which communicates the movement to the gear
% of the shaft L., which shaft drives the bob-

bing through the medinm of bevel-gears v v,
meshing with bevel-pinions w w on the bob-

bin-spools. Thus it will be understood that
while the fliers are driven at a uniform speed

directly from the main shaft, the bobbins are

110
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driven at a varying speed through the medium | -

of the cone-pulleys D E, the shifting-belt T,
and the jack or differential motion C.

- The operation of the jack will now be de-

scribed. 1.
As the shaft B revolves its tubular boss 2

carries the cross-shaft 3 around with it, and if
this eross-shaft did not revolve the plate-bevel

8 would be carried around also with the shatt
B. To insure this result i1t would be neces-
sary that the gears 6 and 7 should be revolved
(through the medium of the bevel-coned pul-
leys) at the same speed with the shaft B and
in thesame direction. This extreme, however,

does not occur in practice, since the gears 6 7

are driven forward at a varying speed con-

shipper-rod N, which rod carries a rack mesh- siderably less than that of the shaft B. If the
ing with a pinion, k, on a vertical shaft, O, | wheel 6 were stationary, the revolution of the
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shaft 3 around the axis of the main shaft would | nary wheel, «, for driving the spindles should

cause the gear 5 to roll around the gear 6 and
execuite a partial revolution inversely propor-
tional to their respective diameters; and the
wheel 4, turning likewise a partial revolution,
would turn the plate-bevel 8 a small fraction

‘of arevolution (Inversely proportional to their

respective diameters) backward relatively to
the direction of motion of the shaft B, and this
relative backward rotation, being deducted
from the forward rotation of the shaft B, gives
the net forward rotation of the plate-hevel 8.
For example, supposing that the proportions
of the respective gears 6, 5, 4, and 8 are such
that if the shaft B were held stationary and
the gear 6 rotated backward, a backward ro-
tation would be imparted to the gear 8 at one-
fifth the speed of the gear 6.
B were revolved forward and the gear 6 held
stationary the gear 8 would be revolved for-
ward four-fifths of arevolution,being the entire
forward revolution of the shaft B less the one-
fiftth backward revolution imparted through
the differential gears. 1In practice neither of
these extremes occurs, since the gear 6 is re-
volved forward at varying speeds, which may
be, for example, from one-half to one-twefth
the speed of the shaft B, and consequently the
forward rotation of the plate-gear 8§ and wheel
9 varies from nine-tenths of a revolution down
nearly to four-fifths of a revolution.

At starting, or when commencing to wind
onto the bare spools, the belt I is at the ex-
treme right hand in Fig. 1 and the bobbins
are driven ab the maximum speed. As the
diameter of the bobbins increases with each
layer laid on, the belt is shipped suceessively
toward the left, and when winding on the last
layer on the full bobbins the belt is at the left-
hand ends of the pulleys and the speed of the
bobbins 1s consequently reduced to the mini-
mum. In the former case the gear 6 is driven
at 1ts maximum speed, which we may assume,
for example, to be one-half that of the shaft B,
and consequently the gears 8 and 9 (and the
bobbins driven by them) are rotated at their
maximum speed. In the latter case the gear
6 is driven at its minimum speed, which we
may assume, for example, to be one-twelfth
that of the shaft B, and the gears 8 and 9 are
driven at their minimum speed.

It will be understood that the relative pro-
portions of the several gears constituting my
improved Jack areimmaterial tomy invention,
these proportions being variable according to
the pleasure or judgment of the constructor
of the macbines 1n which 1t is to be used. The
relative proportions of the gears 6, 5, 4, and
3 will be governed largely by the proportions
of the remainder of the driving-gearing of the
machine,

In the particalar construction shown inthe
drawings the gear 6 has eighteen teeth, the
gear 5 has thirty teeth, the gear 4 has sixteen
teeth, and the gear § has forty-eight teeth.
T'’hus the ratio between gears 6 and 8is as 5
to 1. The gear 9 having fifty teeth, the ordi-

Then if the shaft

have one-fifth less teeth—that is, forfy teeth.

It will be observed that in my improved
jack the centrifugal action tending to throw
the gears 4 and 5 outward is resisted by the
cross-shatt 3 and does not come against the
bearings. Consequently all unduestrains,fric-
tion, and heating are avoided. 'This resultis
further due to the perfect balancing of the
parts, which is accomplished by arranging the
larger gear, 5, closer to the center than the
smailer and lighter gear,4, so that the centrif-
ugal force acting upon them (which is the
product of thelr weight multiplied by the
square of their distance from the ceunter and
by the speed) is equalized, or very nearly so.
In like manner the cross arm or boss 2 on the
shaft Bis balanced by making its shorter arm
thicker than its longer arm, as clearly shown.
By virtue of these proportions the centrifu-
gal action is eifectually neutralized and all
tendency of the gears to fly out of mesh isob-
viated. , ..

I claim as my invention the improvements
1n jacks or differential motions applicable to
slubbing and roving machinery or other anal-
ogous machines, defined as follows, substan-
tially as hercinbefore specified, namely:

1. A differential gearing consisting of the
combination of a shaft formed with a trans-
verse bearing-boss, a cross-shaft mounted to
turn in satd bearing, bevel-gears fixed to the
opposite ends of said cross-shaft, and bevel-
gears mounted to turn on an axis concentric
with the axis of said shaft and gearing, re-

spectively, with the gears on opposite ends of

saild cross-shaft.

2. A differential gearing consisting of the
combination of a shaft formed with a trans-
verse bearing-boss, a cross-shaft mounted to
turn in saild bearing, bevel-gears of different
size fixed on the opposite ends of said cross-
shaft, and bevel-gears mounted to turn on an
axis concentric with the axisofsaid shaft and
gearing, respectively, with the bevel-gears on
opposite ends of said cross-shaft.

3. A differential gearing consisting of the
combination of a shaft formed with a trans-
verse bearing-boss, a cross-shaft mounted to
turn 1nsaid bearing, bevel-gears of different
size fixed on the opposite ends of said cross-
shaft, the larger one of said gears arranged
nearer the main axis of rotation than the
other 1n order to compensate for the difference
in their weight and thereby equalize, or par-
tially so, their centrifugal tendency,and bevel-
gears mounted to turn on an axis conecentric
with the axis of said mainshaft and gearing,
respectively, with the bevel-gears on opposite
ends of saild cross-shaft.

4. A differential gearing consisting of the
combination of a shaft formed with a trans-
verse bearing-boss, a cross-shaft mounted to
turn in said bearing, bevel-gears fixed on the
opposite ends of said cross-shaft, and two
bevel-gears arranged on opposite sides of said
transverse boss turning loosely on the main
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- shaft and gearing, respectively, with the bevel- | reversed coned pulley, a belt connecting said 3 5

agears on opposite ends of said cross-shaft.

b. A differential gearing consisting of the
- combination of a shaft formed with a trans-
s verse bearing-boss, one arm of which islonger
than the other, and the shorter arm of which
is formed of greater thicknessin order {o coun-

.terbalance its weight against the weight of the

longer arm, and thereby to equalize, or ap-
proximately so, the centrifugal force, a cross-
shaft mounted to turn in said bearings, bevel-
gears of different size fixed on the opposite
“endsofsald cross-shait,and bevel-gears mount-

ed to turn on an axis concentric with the axis

5 ofsaidshaft and gearing, respectively,withthe
bevel-gears on oppaswe ends of said cross-
shaft.

6. A differential geaung consisting ofa, Shafb
formed withatransverse bearing- boss a Cross-
shaft mounted to turn in said bearing, bevel-
oears fixed to the opposite ends of said cross-
shaft,a variable-speed bevel-gear gearing with
one of the gears on said cross shaft, and a
driven bevel-gear gearing with the other gear
on said cross shaft, in combination with speed-
varying coned pulleys, their driving-belt and
~ belt-shipper,and gearing driven by the varia-
ble-speed pulley and driving said variable-
speed bevel-gear.

7. The combination of a main shaft formed

with a transverse bearing-boss, a cross-shaft
“mounted to turn in said bearing, bevel-gears
fixed to the opposite ends of said cross-shaft,
a coned pulley geared to said main shaft, a

coned pulleys, a belt-shipper for moving said
belt along said pulleys to impart a variable
speed to the driven pulley, a bevel-gear turn-
ing loosely on said main shaft driven by said

-drlven pulley and gearing with one of the

gears on sald cross-shaft,and abevel-gear turn-
mﬂ' loosely on said main shaft and searing with
the other gear on said cross-shafs. |
8. The combination of a main shaft formed
with a transverse bearing-boss, a cross-shaft .
mounted to turn in said bearing, bevel-gears
fixed on the opposite ends of said cross-shaft,
fliers geared toand driven from said main shaft,
a coned pulley geared to said main shaft, a re-

versed coned pulley, a belt counectmg said 50
coned pulleys, a belt-shipper for moving said
belt along said pulleys to impart a Variable |

speed to the driven puliey, a bevel-gear turn-
ing loosely on said main shaft driven by said
driven pulley and gearing with one of the
gears on sald cross-shatt, a bevel-gear turning
loosely on said main shaft; and gearing with
the other gear on sald cross shaft, and bobbins
geared to and driven from smd last-named
bevel-gear.

In witness whereof I have hereunto signed

‘my name in the presence of two subseribing

wibnesses. |
SAMUEL TWEEDALE.

Witnesses: | |
JOSEPH SMALLEY,
JOSEPH GRIMSEAW.
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