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8 Claims.
1

This invention relates to a yarn building mo-
tion for ring doubling machines whereby all types
of ring doubling bobbins can be built using the
same building motion with very little alteration,
that is to say a paraliel build can be obtained
on a double flanged doubler bobbin, a long lift
build can be obtained with a short taper at the
top.on a doubler bobbin with a small top flarige
and a. variable long lift build can be produced
with a longer taper at the top on a single flanged
bobbin and all these builds can be obtained with-
out. the use of heart cams.

A regular lifting and lowering motion is imi-
parted to the builder rail by a lifter shaft which
extends throughout the length of the miachine
and has fixed on it bosses from. which. are sus-
pended fexible connections which are attached
to lifter rods and pass over said. bosses carry-
ing weights which balance the builder rail and
its attendant parts and reduce the torque on the
lifter shaft.to raise and lower such rails, the said
lifter shaft being driven.in alternate directions
by reversing mechanism in combination with.a
trip motion for varying the angle of rotation of
the lifter shaft, means being also provided for
building a bobbin with or without a taper top and
for altering the length and shape of the taper.

In the accompanying drawings,,

Fig. 1 is an end section of part of a doublihg
frame building motion constructed in accordance
with this invention.

Pig. 2 is.a view of a reversing mechanism
which. is used in combination with the mech-
anism.shown in Fig. 1, and

Figs. 3 and 4 are detached views of taperifig
mechanism. which can be. used. in conjunction
‘with. the mechanism.

In the-arrangement shown for carrying out the
invention the builder rails A at each side-of the
machine are fixed to lifter rods B which are slid-
able in tubes B! attached to the framing F3. Fixed
to.the bottom of each lifter rod B is a bracket
to.which . is attached.the lower end of & chain
C, the upper end of which passes over and is
fastened to a boss E fixed on a lifter shaft' I
which extends throughout the length of the ma-
chine at each side and is supported in brackets
72 which are fixed to the framing F3. A bal-
ance weight C! is suspended from each of the
chains C to balance the lifter rods and builder
rails and attendant parts and reduce the torque
on.the lifter shafts to raise and lower suchi rails.
 The. lifter shafts may be driven from the
usual frame-end gearing by a change worm G,
‘Fig. 2, meshing with & change worm wheel X
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fixed on the upper end of & short upright shaft
cn the lower end of which-is fixed a-bevel pinion
J. This pinion is situated between two revers-
ing- bevel wheels K, K!, which may be slidably
keyed on' a cross shaft L ocn:one end of which
is fixed o right hand worm M! and on' the: other
end is fixed a left hand worm M2 which mesh
with corresponding worm: wheels N, N2, fixed on
the- lifter shafts P, P, so that sueh shafts are
driven in opposite directions and the builder rails
A at either side of the frame rise and fall: to-
gether.

In cne reversing arrangement one bevel wheel
K! may be freely mounted on the-cross- shaft Is
and have projecting pins K3 passing through slots
or holes in-a driving plate K2-fixed:on the cross
shaft and the other bevel wheel K may be fixed
on a long boss K% projecting fromi- the- freely
mounted wheel and formed with an annular
groove to engage o stiid OV'in a cluteh fork lever
O. This lever is connected by a-link' @ to a- cén=
trally disposed tail piece on a pivoted catch plate
£ which is held in either of two positions whilst
one or other of the reversinig bevel wheels is in
gear with the bevel pinion by means of two
pivoted catches R, RY, and two-adjustable stops
P?, P3. For this purpose the pivoted:catch plate
P'may be formed with two notches P4 P5, adapted
10 be engaged by one‘or other of the two pivoted
catclies and have the amount’ of- its movement
controlled by the two adjustable stops. Fixed on
one of the liiter shafts is-a pinion T which gears
with a rack U on agd upright rod-that is’slidable
in’be‘arings' and may be formed at its upper end
with & slot to receive one end of a two-armed
tripping lever V that is' fulcrummed’ vertically
above thie pivot of the catch plate as showir at
Vi, Atfached to this tripping lever at opposite
sides of its fulcrum and-at equal distances there-
from are two adjustable hooks or eye bolts X, Xi,
each of which is connected through a 10st mo=
tion device which may consist of two chigin’links
X240 a head X3 on the upper ehd of g rod: X*
that passes freely through g hole in & lug P¢ thiat
extends from- opposite sides’ of the-catch plate:P
and suspended from thielower end of*egch rod-is
a'weight W. Extending downwardly throught two
tapped holes in-the tripping lever sre two trip«
ping screws V2, V3, which-are adapted:to be- g1~
ternately engaged with tail pieces' R®, R% on
the pivoted catches R, R

With this arrangement as the ring rails-A rise
and fall, the rack U also rises and falls but over
a shorter distance. This is effected by makihg
the effective radius of-the rack pinion T on the
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lifter shaft less than the effective radius of the
chain bosses on the lifter shafts and as the rack
rises and falls it imparts a rocking motion t6 the
tripping lever through a connection V* between
it and the upper end of the rack rod V1. Whilst
the rack is moving upwards one arm of the lever
raises one of the weights through the connec-
tions described and lowers the other weight until
the head on the weight rod rests upon the corre-
sponding lug PS upon the pivoted catch plate
whereupon the two links apertaining to such rod
take up the rest of the movement. At the end
of the upward movement of the rack, one of the
tripping screws comes into contact with the tail
piece of the pivoted catch that was in engage-
ment with one of the notches in the catch plate
and disengages it therefrom. Immediately this
happens the weight turns the pivoted catch plate
until it is arrested by coming in contact with one
of the adjustable stops P2, P2, in which position
the other notch is engaged by the other movable
catech. This movement brings the reversing bevel
wheel that was out of gear with the bevel pinion,
into gear therewith and reverses the direction of
movement of the lifter shafts. The rack now
commences to descend, thereby reversing the
movement of the tripping lever and weights and
eventually bringing the other tripping screw into
action to trip the other catch and restore the
reversing bevel wheels to their former position.

The length and the relative position of the
movement of the ring rails can be adjusted by
setting the position of the tripping screws, and
the amount of play that ean take place in this
portion of the mechanism can be adjusted by
setting the stops which control the amount of
movement of the pivoted catch plate.

The building motion desecribed will build a bob-
bin without a taper top and in order to build a
bobbin with a taper top the upper end of the
rack rod is provided with a fitting U? containing
a long slot U3 in which the end of the trip lever
V enters and this fitting carries a shaft Ut which
extends across the slot and is rotatable. Fixed on
such shaft is an eccentric US which is situated
within the slot at some distance below the lever
and fixed on the shaft outside the slot is a ratchet
wheel US that operates in conjunction with a
pawl U7 formed with a tail piece U® carrying an
adjustable stop U® that is adapted to rest on a
part Y of the machine frame.

During the upward movement of the rack rod
a part of the eccentric comes in contact with a
rounded portion on the underside of the tripping
lever V and lifts that end of the latter, the length
of stroke of the builder rail being determined by
the part of the eccentric which comes in contact
with the rounded projection and during this
movement the pawl is disengaged from the
ratchet wheel by the weight of its tail piece and
the adjustable stop, and to prevent unwanted
rotation of the ratchet wheel when the pawl is
out of engagement with it the ratchet wheel is
provided with a check device which may consist
of a boss U slidably keyed on the shaft U* and
having a serrated face Ul! that is pressed against
the corresponding face on the side of the fitting
by means of a spring U2,

With this arrangement each time the rack is
approaching and arriving at the bottom of its
stroke the pawl is brought into engagement with
.one of the teeth on the ratchet wheel by the
adjustable stop screw coming in contact with
the part of the machine frame and turns the
ratchet wheel through the space oi one tooth and
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causing another portion of the eccentric to be
presented to the lever during the next upward
movement of the rack rod, thus altering the
length of the lift of the builder rail at each stroke
and producing a taper at the top of the bobbin.
The partial rotation of the ratchet wheel and
eccentric takes place when the end of the trip
lever or a rounded projection on the top thereof
is in contact with the top of the slot in which
position the rounded projection on its underside
is out of contact with the eccentric or cain and
there is therefore no load on the latter.

The length and shape of the taper on the bobbin
can be varied by altering the shape of the ec-
centric or cam, and for a parallel bobbin, the
cam and pawl may be removed and a concentric
boss put in place of the cam. The building mo-
tion is, therefore, simply adapted for use with
double-flange bobbins, bobbins with a small flange
at the top, and bobbins with a tapered top, and
a flange only at the base. The adjustments, as
noted above, are simple, the adjustment for length
and relative position of the lift being particularly
simple.

The yarn building motion can also be employed
for building yarn into cops or bobbins in spinning,
twisting and like machines.

What I claim as my invention and desire to
secure by Letters Fatent in the United Sfates is:

1. In a yarn building motion for ring doubling
machines, a lifter shaft extending throughout
the length of the machines, drive means for driv-
ing said lifter shaft, a reversing mechanism Ior
reversing the direction of rotation of said lifter
shaft, bosses- fixed on said lifter shaft, flexible
connections passing over said bosses and being
positively driven thereby, a lifter rod and a
balance weight attached to the ends of each flexi-
ble connection, a builder rail supported by each
lifter rod, each balance weight balancing the
corresponding lifter rod and builder rail and re-
ducing the torque on the lifter shafts to raise
and lower the rails, a slidably mounted rack, a
pinion on the lifter shaft for imparting an up
and down movement to such rack, a tripping lever
to which a rocking motion is imparted by said
rack, a pivoted catch plate operatively connected
with said tripping lever so as to be rocked, lever
means operatively comnecting said catch plate
with said reversing mechanism for shifting the
latter so as to reverse the direction of rotation
of said lifter shaft whenever said catch plate is
rocked by said tripping lever so as two pivoted
catches operatively connected to the tripping
lever so as to be moved into and out of engagement
with notches in the catch plate so as to arrest the
catch plate and thereby said reversing mechanism
while said tripping lever is being rocked and ad-
justable stops on the tripping lever for eilecting
such movement.

2. A yarn building motion for ring doubling
machines, according to claim 1 wherein the
reversing mechanism comprises two bevel wheels
slidably and non-rotatably mounted on a cross
shaft at opposite sides of a bevel pinion driven
through a change worm and change worm wheel
from existing gearing of the machine, and where-
in said lever means include a clutch fork lever
for imrarting endwise movement to the two bevel
wheels to shift one or other thereof into gear
with the bevel pinion.

3. A yarn building motion for ring doubling
machines according to claim 1, a fulcrum piv-
otally supporting said tripping lever and located
vertically above the pivot of the catch plate, two
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tripping screws mounted on the tripping lever

equally spaced from said fulerum and adapted to:
engage and release the pivoted catches, two ad-
justable eye bolts attached to the tripping lever
at opposite sides of said fulcrum and at equal
distances from the same; slotted lugs on said catch:
plate, two weighted rods, each rod Dpassing
through & siot in a lug on the pivoted catch plate
and having a head on the upper end thereof, &
lost moticn device conrnecting each of said eye
bolts with cne of said rods, the arrangement
being such that while the rack is moving up-

wards it raises one rod and lowers the other

until the head thereon rests upon the correspond-
ing lug of the pivoted catch plate whereupon the
lost motion device takes the rest of the movement

and at the end of the upright movement of the

rack the tripping screw that is now in its bot-
tom position moves the catch that was in engage-
ment with the notech in the cateh plate out of
engagement therewith whereupon the other
weighted rod turns the catch plate to shiff the
reversing mechanism and reverse the direction
of rotation of the lifter shaft, in which position
the catch plate is again held by the other catch
engaging therewith, the rack now begins to move
downwards and the reversal of the above de-
scribed movement takes place.

4, A yarn building motion for ring doubling
machines according to claim 3 wherein the
tripping screws and thereby the releasing of
the catches can be adjusted for determining the
pericd during which said lifter shaft is rotated
in the same direction and also the length of the
movement of the builder rail, and adjustable
stcps are provided for regulating the amount of
rocking movement of the catch plate whereby
the amount of lost motion in the lost motion de-
vice can be regulated.

5. In a yarn-building motion for ring doubling !

machines, in combinaticn, g supporting frame;
at least one lifter shaft rotatably mounted on
said supporting frame and extending through-
out the length of the machine; means for driving
said lifter shaft; a reversing mechanism for
reversing the direction. of rotation of: said 1ift-
er shaft; a plurality of lifter rods siidably mount~
ed on said supporting frame; a plurality of build-
er rails, each of said builder rails secured.to one
of said lifter rods; bosses fixed on said lifter
shaft; flexible connections passing over said
bosses and being positively driven thereby, one
end of each flexible connection being attached
to a lifter rod; balance weights attached to the
other end of each of said flexible connections so
as to balance the weight of said lifter rods, puilder
rails and attendant parts; & rack bar slidably
mounted in said supporting frame for vertical
movement; a pinion on said lifter shaft for im-
parting an up and down movement to said rack
bar; a tripping lever to which a rocking motion
is imparted by said rack bar; & pivoted catch
plate operatively connected with said tripping
lever so as to be rocked; lever means operatively
connecting said catch plate with said reversing
mechanism for shifting the latfer so as {o reverse
the direction of rotation of said lifter shaft when-
ever said catch plate is rocked by the rocking
motion of said tripping lever; two pivoted catches
operatively connected to the fripping lever and
adapted to alternately engage notches in said
catch plate so as to arrest said catch plate and
thereby said reversing mechanism while said
tripping lever is being rocked; adjustable stops
on the tripping lever for engaging said pivoted
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catches so ag to. disengage them; an eccentric
rotatably: mounted on the upper: end: of said:
rack bar engaging said tripping lever during the:
upward movement of said rack bar so as to
rock said tripping lever; and a. pivoted member:
mounted on: said. rack bar and actuated by said

‘supporting frame during downward movement of

said- rack bar so as to be pivoted, said pivoted:
member being operatively connected to said ec~
centric so as to impart a partial turning move-
ment to the same when pivoted whereby the:
position of said eccentric and the moment of’
engagement.of the same with said tripping lever
is gradually varied.

6. In a yarn-building motion for: ring dou-
bling machines, in combination, a supporting
frame; at least one lifter shaft rotatably mount--
ed on said supporting frame and extending
throughout the length of the-machine; means-for:
driving said lifter shaft; a reversing meéchanism
forreversing the direction of rotation of said lifter:
shaft; a plurality of lifter rods slidably mounted
on said supporting frame; a plurality of builder-
rails, each of said builder rails secured to one of
said lifter rods; bosses fixed on said lifter shaft;
flexible connections passing over said bosses and:
being positively driven thereby, one end of each
fiexible connection being attached to a lifter rods;
balance weights attached to the other end of said
flexible connections so as to balance the weight
of each of said lifter rods, builder rails and at-
tendant parts; a rack bar slidably mountedin said
supporting frame for vertical movement; a pinion:
on said lifter shaft for imparting an up and down
movement to said rack bar; a tripping lever to
which a rocking-motion is-imparted by said rack:
bar; a pivoted catch plate operatively connected
with said tripping lever so as to be rocked; lever:
means operatively connecting said catch plate
with said reversing mechanism for- shifting- the:
latter so as to reverse the direetion of rotation
of said lifter shaft whenever said catch plate is
rocked by the rocking motion of said tripping:
lever; two pivoted catches operatively connected
to the tripping lever and adapted to-alternately:
engage notches in said catch plate so as to arrest
said catch plate and thereby said reversing mech-
anism while said tripping lever-is being- rocked;
adjustable stops on the tripping lever-for-engag--
ing said pivoted catches so as to disengage them;
an eceentric rotatably mounted on.the upper end:
of said rack bar engaging said tripping lever dur-
ing the upward movement of said rack bar so as
to rock said tripping lever; a pivoted member
mounted on said rack bar and actuated by said
supporting frame during downward movement of
said rack bar so as to be pivoted, said pivoted
member being operatively connected to said ec-
centric so as to impart a partial turning move-
ment to the same when pivoted whereby the posi-
tion of said eccentric and the moment of engage-
ment of the same with said tripping lever is
eradually varied; and an adjustable stop se-
cured to said pivoted member engaging said sup-
porting frame so as to cause actuation of said
pivoted member during downward movement of
said rack bar.

7. In a yarn-building motion for ring doubling
machines, in combination, a supporting frame;
at least one lifter shaft rotatably mounted on said
supporting frame and extending throughout the
length of the machine; means for driving said
lifter shaft; a reversing mechanism for reversing
the direction of rotation of said lifter shaft; a
plurality of lifter rods slidably mounted on said
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supporting frame; a plurality of builder rails,
each of said builder rails secured to one of said
lifter rods; bosses fixed on said lifter shaft;
flexible connections passing over said bosses and
being positively driven thereby, one end of each
flexible connection being attached to a lifter rod;
balance weights attached to the other end of each
of said flexible connections so as to balance the
weight of each of said lifter rods, builder rails
and attendant parts; a rack bar slidably mount-
ed in said supporting frame for vertical movement;
a pinion on said lifter shaft for imparting an up
and down movement to said rack bar; a tripping
lever to which a rocking motion is imparted by

said rack bar; a pivoted catch plate operatively :

connected with said tripping lever so as to be
rocked; lever means operatively connecting said
catch plate with said reversing mechanism for
shifting the latter so as to reverse the direction of

rotation of said lifter shaft whenever said catch

plate is rocked by the rocking motion of said
tripping lever; two pivoted catches operatively
connected to the tripping lever and adapted to al-
ternately engage notches in said catch plate so

as to arrest said catch plate and thereby said re- >

versing mechanism while said tripping lever is
being rocked; adjustable stops on the tripping
lever for engaging said pivoted catches so as to
disengage them; an eccentric rotatably mounted
on the upper end of said rack bar engaging said
tripping lever during the upward movement of
said rack bar so as to rock said tripping lever;
a pivoted member mounted on said rack bar and
actuated by said supporting frame during down-

ward movement of said rack bar so as to be piv- ;

oted, said pivoted member being operatively con-
nected to said eccentric so as to impart a partial
turning movement to the same when bpivoted
whereby the position of said eccentric and the
moment of engagement of the same with said
tripping lever is gradually varied; an adjustable
stop secured to said piveted member engaging said
supporting frame so as to cause actuation of said
pivoted member during downward movement of

said rack bar; and a check device preventing un- ,

warranted rotation of said eccentric while said
pivoted member is inoperative.

8. In a yarn-building motion for ring doubling
machines, in combination, a supporting frame;

at least one lifter shaft rotatably mounted on .

said supporting frame and extending throughout
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the length of the machine; means for driving
said lifter shaft; a reversing mechanism for re-
versing the direction of rotation of said lifter
shaft; a plurality of lifter rods slidably mounted
on said supporting frame; a plurality of builder
rails, each of said builder rails secured to one of
said lifter rods; a bar slidably mounted in said
supporting frame for vertical movement; means
on said lifter shaft for imparting an up and down
movement to said bar; a tripping lever pivotally
mounted on said supporting frame and opera-
tively connected to said bar so as to be rocked by
the same; a pivoted catch plate mounted on said
supporting frame rockably between two posi-
tions; a lost motion device arranged between said
tripping lever and said catch plate urging said
catch plate to rock alternately from one posi-
tion to the other position when said tripping
lever is being rocked; catch means alternately
arresting said catch plate in one of its positions

" and adapted to be disengaged by said tripping

40

(]
<

lever when the same is being rocked, and thereby
permitting rocking of said catch plate by the ac-
tion of said lost motion device; lever means op-
eratively connecting said catch plate and said
reversing mechanism so as to shift the latter
whenever said catch plate is rocked by said lost
motion device; an eccentric rotatably mounted
on the upper end of said bar engaging said trip-
ping lever during the upward movement of said
bar so as to rock said tripping lever; and a piv-
oted member mounted on said bar and actuated
by said supporting frame during downward
movement of said bar so as to be pivoted, said
pivoted member being operatively connected to
said eccentric so as to impart a partial turning
movement to the same when pivoted whereby
the position of said eccentric and the moment of
engagement of the same with said tripping lever
is gradually varied.
NORBERT HOOPER.
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