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Application filed December 28, 1926, Serial No. 157,455, and: in Great Britain November 28, 1925.

It relates to doffing mechanism for spin-
ning, doubling, twisting and like machines
ased in the production of yarns or threads
of fibrous substances, and censists in the em-
ployment of means whereby the process of
dofiing is greatly simplified and the parts
or devices employed fer carrying out said
doffing process are greatly reduced in num-
ber as compared with those heretofore made

i1 use of, while certain parts of the apparatus

we employ may be applied to flyer spinning
frames as well as those known as cap spin-
ning frames.

In order that our said invention may be
readily understood, we have hereunto ap-
pended sheets of drawings illustrative there-
of, to which by figures and letters, reference
is made in the following description:—

Fig. 1 is a front elevation of sufficient of

} a cap spinning frame to show the applica-
tion thereto of our improved parts, all' of .

said parts being shown as adjusted in their
vespective positions during the effective

- operations of the machine.

i
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Fig. 2 is a sectional end elevation showing
our improved parts mounted in position as
when the spinning machine is in use or run
ning. _
IMig. 3 is a similar view to Fig. 2 but shows

the cap laid-hold of in its highest position

and suspended while the spindle 1s with-
drawn therefrom and brought into its low-
est position,, certain of our improved devices
being shown as supporting the full bobbins.

T'ig. 4 is a sectional plan of certain of the
parts shown by Figs. 1.and 2 but adjusted
in their respective positions hereinafter de-
seribed.

Tig. 5 is a similar view to Figs. 2 and 3
but illustrates the several parts adjusted in
certain relative positions hereinafter ex-
plained. : -

Tig. 6.1s also a similar view to Figs. 2-and
3 but shows the empty bobbins being placed
in position rveady for the spindles and. caps

. to engage therewith prior to the spinning

505
operations being commenced.

Fig. 7 is a similar view to Fig. 6 but shows
the parts readjusted in position ready for
the. spinning -operations to commence and
with the.full bebbin, removed from the spin-
ning frame ready to be taken away in known
maninst, :

Tig 2 s an slevation showing certain af

larged scale.

the operating mechanism in detail in order
to more clearly illustrate the construction of
same..

Fig: 9 is an elevation showing the driving
wharle and the tube to which it transmits
motion in their respective positions herein-
after described.

Fig: 10 is an elevation of the upper part
shown by Fig. 9 as seen in the direction
locking from left to right of said figure.

Fig. 11 is a plan of the parts shown by
Fig. 9.

Fig. 12 is a plan of the parts below line
C—D of Fig. 9.

Figs. 8 to 12 inclusive are drawn to an en-

A indicates the end frame of the machine
and B B the upper and lower longitudinal
rails forming the framework of the machine

in known manner.

In carrying our invention into effect in
connection with a cap spinning machine as
is herein illustrated by the drawings, we
make use of the usual sliding bifurcated
members 2 which lay-hold-of the upper ends
of the caps 8 to retain same when the
spindles 9 are removed, but in accordance

“with our invention we pivot these bifurcated

members 2 upon a rod 4 which extends from
end to end of the machine in order to be
supported by radial arms 5 which extend
from another rod or shaft 6. ‘

- This rod or shaft 6 is arranged to be os-
cillated by hand lever or hand wheel devices
in well known manner in order that by the
oscillations of this rod 6 the bifurcated mem-
bers 2 may be moved from their inoperative
positions shown by Fig. 2 to their forward
positions where they lay-hold-of the cap 3
as shown by Fig. 3. .

As will be observed the bifurcated mem-
bers 2 rest and slide over the upper surface
of the longitudinal binding rail B over
which they are guided by a covering rail 7
shown by the several drawings, by which
arrangement the bifurcated members 2 may
occupy comparatively little space and may
be clieaply produced while we have found
them to carry out their functions efliciently.
- In conjunction with the devices described
we make use of the usual spindle rail 8-which
extetids from end to end of the maching and
hag fixed upon it the. series of spindlss 9
shigh as is wsll known are held Skationtary
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during the spinning process. The longi-
tudinal spindle rail 8 is arranged to slide

and to be guided by the framework of the

machine in such a vertical path that it may
be lowered from its operating position
shown by Fig. 2 down to its lowest position
as shown by Fig. 3 for the purpose herein-
after explained, and according to our inven-
tion we effect this rising and falling move-
ment of the spindle rail 8 by the employ-
ment of vertical screws 10 which are sup-
ported at their lower ends by the rail B?
while their upper ends are made to take
through a screwed nut 11 fized upon the
rail 8.

The number of screws 19 is arranged to
be in accordance with the length of the rail
8, the longer such rail 8 is so is the number
of serews 10 increased. Upon the lower
end of each gerew 10 is fixed a bevel wheel
192 wwhich geavs or meshes with another bevel
wheel 13 fixed to a pinion 15 which is mount-
ed upon a stud. 14* fixed to o bracket 14.
Each screw 10 has its bevel 12 meshing with
the said corresponding wheel 13 mounted as
deseribed according to the length of the rail
8 and the number of screws required to oper-
ate same. Rach pinion 15 is operated by
its respective driving wheel 16 fixed upen
a shaft 17 which extends lengthwise the ma-
chine. The shaft 17 is actuated by a hand
wheel 18. '

By the
wheel 18 the shaft 17 is rotated and the sev-
eral wheels 16 which engage with the pin-
ions 15 are also rotated and as these pinions
15 are coupled to the bevel wheels 13 which
mezh with the bevel wheels 12 rotary motion
in one direction or the other direction, as
may be desired. is given to the screws 10
thus as said serews 10 are rotated the rail 8
and its spindles 9 mavy be caused to descend
from their highest to theirv lowest or fron
the lowest to their highest position as will
be understood.

In
ceribad we now make use of a plate or rail
19 which extends lengthwise the machine so
that the metal tubes 19" (see Figs. 9. 10,
11 and 12) upon which the bobbins 20 are
placed for spinning and winding in known
manner. may he mounted to revolve upen
said rajl 19 thus these tubes 197 and the
hobhins 20 which thev support, are separate
from the driving wharles 21 which revolve
freelv upon the spindles 9 which take
through said wharles or pulleys 21 as well
as through the tubes 19" and their bobbins
20, so that they may be raised and lowered
hy the ordinary lifter rail 22 as will be un-
derstood. In other words althouch the rails
99 and 19 support the wharles 21 and the
tubas 19° carrying the bobbirs 20 separately,
vet when the lifter rod 23 (which is the

“old and well known lifter or poker rod and

attendant operating this hand

combination with the apparatus de-

1,639,968

is operated in the old and well known man-
ner) rises and descends it carries with it
hoth of the rails 22 and 19 and the wharles
21 and the tubes 19" with their hobbins 20
in their said vertical paths at which time
the several parts carried by the said two
rails 922 and 19 will slide over the spindles 9
also in well known manner.

The plate 19 and supports for the bobbins
20 are duplicated so that we have two of
such plates 19 and their parts which sup-
port the hobbins 20 in order that when one
is in use the other may be out of use as is
hereinafter explained, while when the one
which is in use has had the bobbins which
it operates supplied with their full quantity
of varns or threads 24, the rail 19 may be re-
moved and the other rail 19* may be made
to take its place in which case said rail 19*
will have its bobbing 20* empty prior to
being placed in position ready for the spin-
ning operations to be recommenced as Is
shown by Fig. 6.

As means for laying held of or receiving
and supporting the tube carrying rail 19
when same has to be removed from the po-
sitien it occupies upon the spindles 9 to the
position shown at 19* in front of the ma-
chine, we arrange vertical racks 26 which
are sufficient in number to meet the require-
merts and which are situated in front of the
machine so that a ceries of said racks 26
may carry at their upper ends radial arms
97 npon which projecting pins 28 are fixed in
order that when said rocks 25 are raised the
radial arms 27 may be turned from the posi-
tion shown by the plan Fig. 4 into the posi-
tion shown by Figs. 2, 3 and 7 where the said
pins 28 are in alignment with openings 19¢
made in the plate 19 and which will pass
through notches 22* made in.the lifter plate
99 in order that when the rail 8 is lowercd
by its screws 10, in manner hereinbefore de-
serihed, the rail 22 will pass the outer end
of the arms 27 and ping 28 and will allow
the rail 19 to descend. so that openings 19¢
in said rail 19 will take over the pins 28
when in the position shown by Fig. 3.

At this time the rail 22 will descend along
with the rail 8 into a lower position so that
the upper ends of the snindles 9 ave Lrousht
heneath the arms 27. thus by the attendant
rotating the shaft 29 by means of the hand
wheel 30 said hand wheel 30 will opernte
pinions 31 which mesh with the racks 26
while other pinions 31¢ mesh (at the opposite
side) with the racks 82 which are same in
pumber as the racks 26 thronghout the

length of the machine, consequently when

the racks 26 rise the racks 32 descend.
As the attendant revolves the chaft

made to cause the racks 28 t6 descend and
in descending (bv reason of radial pin 33
which is fixed to the rack 26 being made fo
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" hereinafter described.

“the shaft 29) meshing with ‘the additional’
“racks 82; as the racks 26 are caused to de-’
-scend by the actions of said shaft 29, the
racks 32 will be caused to rise (by the actions:

* 1,639,968 : , 8

extend through a cain slot 34* made-in a tube -
34) a swivelling action is transmitted to the -
‘rack 26 to cause it to revolve and-carry-

with it-the avms 27 so as to remove the pins

98 from the position in alignment Wwith the

spindles' 9-into the position shown by Tigs.

4. 5 and 6. " Herve 1t will have brought its:
rail 19 clear-of all the parts which are -in:
" alignment witlt ‘the spindles 9-in order that
as 1s-
- * with-the wharles or driving pulleys 21 and
“to-enable the one to engage with the other

caid spindles may ‘be- ficely raised

By additional pinions 31¢ (also fixed on

" of the pinions 31¢) and when the pins 329,

n
<

[
(513

30

which extend from' said racks 32 through

longitudinal slots 35* made in the tubes 36,
1

redch the cam slots 36* then swivelling mo- -

tion will be transmitted to ‘the racks 32 so

that ‘they will bring their radial-arms 387
“from the position-shown in Fig. 4-into the

position shown by Fig: ¢ where theé empty

- bobbins 20* which are carried by the rail
19 are: brought into - alignment- with the:

spinidles 9 in which position the racks 26
and ‘their arms 27 with their rail 19 will

have descended -into the position shown by’

Fig. 6 with the full bobbins carrying with

“them the extending ‘threads 24. - 'When the
Crail 19* was being moved horizontally over

40

~the top of the full bobbins 20 shown by Fig.

6 the edge of the rail 19* will-have carried
with it the threads 24 so that these threads
24 are in contact with the peripheral edges
of the discs 40 fixed upon the lower ends

of the tubes 19" upon which the bobbins:
920* are mounted. By the discs 40 thus com--
ing into contact with the threads 24, when"
the machine is started into action to rotate -
the tubes 19* and their discs 40, notches 40*-
made in these latter engage with the threads-
24 and move and sever same as‘is-herein--

after explained. , _
"As is Thereinbefore described’ when: the

racks 26 and 82 have heen operated by pin--

iens carried. by the shaft 29 to-place the
empty bobbing 20* in the position shown by
Fig. 6 in order to carry out the readjust-

ment of the parts ready for the spinning-
operations’ to recommence as is hereinafter"
explained, the racks 26 and 32 are again -
adjusted so that the arms 37 are brought’

hack to their positions shown by Fig. 4 and

the arms 27 are then raised to carry the plate -

19 and its full'bobbins high enhough to per-

o
ot

mit the attendant to bring arms 50 having -

projecting pins 50® beneath said -plate 19.

After these arms 50 have thus received the:
plate 19 the attendant may then move them’
" to earry this latter and its full bobbins into -

the position shown by TFig.

7 7 7. The full
sbbins are retained .1n this -position’ until

removed by the attendant and-the arms 27+

remain 'in‘the position also 'shown by Fig.
T during -the spinning - operations “as- above
stated. ,

The-arms -50 are fixed upon a shaft 51

“which ‘extends’ lengthwise  the machine to

cariy the: wliole series of said arms 50; and
this'shaft 51-is -actuated - by.a handle 52
shown by Fig. 1.

As is-hereinbefore stated the tubes 19° are
separate- and ' detachable from engagement

a disc 41 fixed to the lower end of tube
19" has- an: engaging tooth or -teeth 412
which -will: engage- with a  corresponding

tooth 212 -on the wharle 21 -in order that

the niotiens-of the driving tape 21° which

-effect ‘the rotary motions of the wharle 21

may - also through the coupling teeth: 41,

‘412 transmit motion to the tubes 19® and the
“bobbins which they carry.

~'To the véar- ‘of the plate or rail 19 is

“fixed a-notched cutter bar 48 the notches

42* in-which are in such positions that by

"the disc 40 carrying the thread 24 during its

rotary motions, said thread will be wound
around the bobbin tube 19 for about one

‘revolution and then will be severed by be-

irg brought™in contact: with the sharpened

redge 49* ‘of the cutter bar 42, with the re-
“sult liereinafter described. ’

“The-actions of -thé parts hereinafter de-

‘seribed arve as-follows i —

_'On ‘the spinning operations being ¢om-

“pleted -with the full bobbins 20 ready to be
removed ‘from the spinning spindles in order

to enable the empty bobbins 20* to take their
places the iilotions of the machine are ar-
rested. .- The attendant then actuates: the
bifurcated pieces” 27 and -moves them for-
ward-in -manner deseribed to engage with

‘the-caps 3 as shown by Figs. 3, 5 and 6, so
‘that the said caps 3 will be supported by said
bifurcations-in nianner-well known.

He will
then operate the well  known ‘devices for

Jowering the poker rods 23-in order that the

Lifter rail 22-and the additional rail 19 may

be-lowered into their lowest positions shown
by Figs. 3, 5 and 6.

During said -operations the arms 27 car-
ried by-the racks 26 will be in their normal

‘position” shown by Fig. 8 (which position
they are allowed to assume during all the

gpinning-operations) so that they will there

“receive the plite 19 and the parts including

‘the' full bobbins which it ‘carrvies. The at-
tendant will-then actuate the hand wheel 18

‘and cause (throtgh the spur wheels'and de-

vices which-are moved by it) the screws 10

“to'rotate in order that these latter will lower |
‘the rail 8-from the position shown by Figs.

1"and 2 to’ the position shown by Iigs. 3,

-5 and-6.

" On ‘descending into this position the rail

29-and’ the wharles it supports, descend into
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their position as shown by Figs. 3, 5 and 6.
During the descending of the plates 22 and
19 as above described (by reason of the plate
92 moving past the horlzontal arms 27) the
plate 19 will also descend so that the open-
ings therein will t:ke over the pins 28 on the
arms 27.  The attendant may then again ac-
tuate the hand wheel 30 in ovder to cause the
racks 26 to descend at which time the ac-
tions of the cam slots 33 upon the racks 26
will cause same to rotate and carry the rail 19
entively clear and out of alignment with the
spindles 9 so that the said rail 19 may de-
scend into the position shown by Fig. b,
carrying with it the full bobbins 20.

As the full bebbins 20 are thus Towersd
and before reaching their very lowest posi-
tions the racks 22 wili have raised the plate
192 so that it reaches its highest position and
on approaching its highest position the ac-
tions of the cam slots 157 as above described,
cause the arms 37 to swivel horvizontally to
bring their vail 19* iuto the position pre-
viously occupied by the rail 19 and as is
shown by Ifig. 6. This rail 19* will have
thus brought the empty bobbins 20 into the
said position in order that the attendant ma;
then actuate the hand wheel 13 and cause the
vail 8 to rise to ifs normal position in which
position it is adjusted and m which position
the ordinary poker rods 23 will have also been
adjusted so that the empty bobbins 20* are
made to take within the caps 3 while the
spindles 9 also will be raised to take into the
upper ends of said caps 3 thus the bifurcated
members 2 may be withdrawn from support-
ing said caps 3.

When these parts ave thus readjusted in
position the attendant may then start the
machine into its spinning operations and the
actions of the disc 40 upon the threads 24
will have the effect of winding said threads
for one revolution around the empty bobbins
20* and severing same so that the spinning
operations may continue.

We have hereinbefore described our in-
vention as applied to cap spinning, doubling,
twisting and like machines, and from said
deseription it will be readily understood that
in those types of flyer spinning, doubling,
twisting and like wpachines having dofling
mechanismi wherein the spindle rail and
spindles have to be removed in the manner
described in conneetion with the removal of
the rails 19 and 19 herein referred to our
said devices may be made use of to perform
their usnal functions on these machines.

Such being the nature and object of our
¢aid invention what we claim is:—
1. In doffing mechanism for spinning,
doubling and like machines, a spindle, 2 rail
upon which said spindle is fixed a screw for
raising and lowering said rail and spindle,
means for actuating said screw, a driving
pulley or wharle mounted to revolve on said

N
<
o
o=y
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spindle, means for transmitting motion to
said wharle, a tube for supporting a bobbin
mounted upon said spindle and -arranged to
engage with said wharle, said bobbin, a rail
for supporting the tube and the bobbin
above the wharle, devices for removing and
retaining said rail and its tube, a lifter rail
for supporting the wharle and the tube with
which it engages, means for actuating said
lifter rail, a cap mounted upon the upper
end of the spindle, devices for engaging said
cap and supporting same when the spindle is
withdrawn, a second rail for supporting an-
other tube, devices for carrying said second
rail and placing same into alignment with
the spindie above the wharle and means for
engaging the thread in order to sever same
and cause it to encircle the bobbin.

2. In doffing mechanism for spinning,
doubling and like machines, a spindle, a rail
upon which said spindle is fixed, a screw for
raising and lowering said rail and spindle,
means for actuating said screw, a driving
pulley or wharle mounted to revolve on said
spindie, means for transmitting motion to
said wharle, a tube for supporting a bobbin
mounted upon said spindle and arranged to
engage with said wharle, said bobbin, a rail
for supporting the tube and the bobbin above
the whazrle, devices for removing and retain-
ing said rail and its tube, a lifter rail for
supporting the wharle and the tube with
which it engages, means for actuating said
lifter rail, a cap mounted upon the upper
end of the spindle, devices for engaging said
cap and supporting same when the spindle is
withdrawn, a second rail for supporting an-
other tube, devices for carrying said second
rail and placing same into alignment with
the spindle above the wharle, another rail
and its tube and bobbin interchangeable with
the former rail carrying the other bobbin,
devices for operating said two rails and their
tubes and bobbins one set of said devices be-
ing to engage one rail and remove it while
the other devices engage the other rail to dis-
place the former rail, racks for raising and
lowering said devices, slotted guiding mem-
bers through which the racks rise and de-
scend, cam grooves formed in said slots to
move the racks and the levers they carry in
the horizontal plane and means for actuating
sald racks.

3. In doffing miechanism for spinning,
doubling and like machines, a spindle, a
rail upon which said spindle is fixed a screw
for raising and lowering said rail and
spindle, means for actuating said screw, a
driving pulley or wharle mounted to ve-
volve on said spindle, means for transmitting
motion to said wharle, a tube for support-
ing a bobbin mounted upon said spindle and
arranged to engage with said wharle, said
bobbin, & rail for supporting the tube and
the bobbin above the wharle, devices for re-
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moving and retaining said rail and its tube, a
lifter rail for supporting the wharle, and the
tube with which it engages, means for actuat-
ing said lifter rail, a cap mounted upon the
upper end of the spindle, devices for en-
gaging said cap and supporting same when
the spindle is withdrawn, a second rail for
supporting another tube, devices for carry-
ing said second rail and placing same into
alignment with the spindle above the wharle,

another rail and its tube and bobbin inter-
changeable with the former rail ecarrying
the other bobbin, devices for operating said
two rails and their tubes and bobbins, one
set of said devices being to engage one rail
and remove it while the other devices en-
gage the other rail to displace the for-
mer rail, racks for raising and lowering
said devices, slotted guiding members
through which the racks rise and descend,
cam grooves formed in said slots to swivel
the racks and the levers they carry in the
horizontal plane, means for actuating said
racks, a shaft mounted between the racks
which operate the interchangeable rail, pro-
jections from said shaft for engaging with
said two interchangeable rails, handle de-
vices for actuating said shait.

4 In doffing mechanism for spinning,
doubling and like machines, a spindle, a rail
upon which said spindle is fixed, means for
raising and lowering said rail, a cap formed
to be mounted on said spindle, means for re-
moving said cap, a_wharle mounted to re-
volve on said spindle, driving devices for
said whatle, a lifter rail for moving the
wharle over its spindle, another rail ar-
ranged to take over the spindle to carry a
bobbin-tube, said tube, means for connecting
said tube to the wharle, a swivelling arm
for engaging said tube-carrying-rail, means
for operating said swivelling arm, another
swivelling arm for carrying another or
duplicate tube-carrying-rail, said duplicate
rail, a tube supported by said rail, means
for operating said duplicate rail and devices
whereby the tube-carrying-rails may be
transferred from one swivelling arm to the
other swivelling arm.

5. In doffing mechanism for spinning,
doubling and like machines, a spindle, a rail
upon which said spindle is fixed, means for
raising and lowering said rail, a cap formed
to be mounted on said spindle,” means for
removing said cap, a wharle mounted to re-
volve on said spindle, driving devices for
said wharle, a lifter rail for moving the
wharle over its spindle, another rail ar-
ranged to take over the spindle to carry a
bobbin-tube, said tube, means for connecting
said tube to the wharle, a cutter bar fixed

swivelling

to said tube-carrying-rail, a swivelling arm
for engaging said tube-carrying-rail, means
for operating said swivelling arm, another
swivelling arm for carrying another or
duplicate tube-carrying-rail, said duplicate
rail, a cutter fixed to said duplicate tube-
carrying-rail, means for operating said
duplicate rail and devices whereby the tube-
carrying-rails may be transterred from one
swivelling arm to the other swivelling arm.

6. ITn doffing mechanism for spinning,
doubling and like machines, a spindle, a rail
upon which said spindle is fixed, means for
raising and lowering said rail, a cap formed
to be mounted on said spindle, means for
removing said cap, a wharle mounted to re-
volve on said spindle, driving devices for
said wharle, -a lifter rail for moving the
wharle over the spindle, another rail ar-
ranged to take over the spindle to carry a
bobbin-tube, said tube, a flange on said tube
having a thread-engaging slot, means for
connecting said tube to the wharle, a cutter-
bar fixed to said tube-carrying-rail, a
arm for engaging said tube-
carrying-rail, means for operating said
swivelling arm, another swivelling arm for
carrying another or duplicate tube-carrying-
rail, said duplicate rail, a cutter fixed to

said duplicate tube-carrying-rail, means for

operating said duplicate rail, and devices
whereby the tube-carrying-rails may be
transferred from one swivelling arm to the
other swivelling arm. . '

7. In doffing mechanism for spinning,
doubling and like machines, a spindle, a
rail upon which said spindle is fixed, means
for raising and lowering said rail, a cap
formed to be mounted on said spindle,
means for removing said cap, a wharle
mounted to revolve on said spindle, driving
devices for said wharle, a lifter rail for mov-
ing the wharle over its spindle, another rail
arranged to take over the spindle to carry a
bobbin-tube, said tube, means for connecting
said tube to the wharle, a swivelling arm for
engaging the tube-carrying-rail, a rack to
which the swivelling arm is fixed, a guide
for said rack, a projection from said rack
taking into a cam-slot in the guide, another
swivelling arm for carrying another or
duplicate tube-carrying-rail, said duplicate-
rail, a rack to which the swivelling arm is
fixed, a guide for said rack, a projection
from said rack taking into a cam-slot in the
guide, devices for operating said racks and
meatis whereby the tube-carrying rails may
be transferred from one swivelling arm to
another swivelling arm.

ARTHUR RHODES.
CLIFFORD RHODES.
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