Jan. 10, 1950 H. H. MERWIN ET AL 2,494,483

CENTRIFUGAL FORCE COMPENSATING MECHANISM

Filed Nov. 12, 1947 2 Sheets—Sheet 1

) - PR ’__,‘V_‘—‘
17 ] T T ]
7/? ///
-——/_ “ ]
_ |
12
1
{L;
-
L)
— 157
104"
]
24 |34 53 U . s | be o2 U 32— 24
= .

l«‘ / OO

[4

W

; < Yo oXe oXo £X0 oXc oo o¥e YAl o] ¢ "
| 404745 2/ a2

)

XN

MO N
\v\ NI

INVENTORS

] H.H.MERWIN
/4 E.W.REYNOLDS
]

7 bt

. ATTORNEY




H. H. MERWIN ET AL 2,494,483
CENTRIFUGAL FORCE COMPENSATING MECHANISM

2 Sheets-Sheet 2
/8 :lj:v
-

Jan, 10, 1950

Filed Nov. 12, 1947

Bﬂo

Fl16.3
/9
46 2/
4/ A 42 23
/44 i—_‘
= 22
ISR -a—_tf:_
( E‘F__l_.s_z} - \‘24)
35 { (I 30 \
40 4. \
3 5 ( )

\
.

AN

Fl6.2

INVENTORS

H.H.MERWIN
EW.REYNOLDS

AT TORNEY



Patented Jan. 10, 1950

2,494,483

UNITED: STATES PATENT OFFICE

2,494,483

CENTRIFUGAL FORCE, COMPENSATING..
MECHANISM

Harry H, Merwin, Rutherford, and Ellwood : W,
Reéynolds, Westfield, N, J., assignors to Western:.
Eleciric. Company;  Incorporated, New - York:;
N..Y., a.corporation of New York.

Application- November 12, 1947, Serial No, 785272«
(CL.57—11)

5.Claims;
1:

This-invention  reldates-te a:centrifugal. force
compensating: mechanism, and more particularly
to.a centrifugal foree: compensator in: a: distrib-
uting-apparatus-for-a-cable ‘stranding machine.

Iri- cable: stranding: machines: where- selected
numbers:-of ' insulated:: eléetrical conductors- are
grouped together in desired forms:as they.are ad~
vanced:through the. st¥anders:they are,:as'a rule;
rotated aboutithe:centérlines of their advancing
paths: whereby - textile - strands; paper- tapes: or
other:insulating-mateérials may:be served thereto
in~ forming: cablés: of ¥ desired” structure. The
rotating movements of these cable structures are
usually -incorporated ‘in-the:takeup- units: of :the.
strandérs.. Steh::takeup. units-are:of “the~flyer
type; rotating about the:path of ithe:cable-being
formed, and including:a-distributor-mechanism:
for a takeup-reel 10 receive: the: completed icable,
the~takeup reel being-rotatédion-its own- axis
and ‘about the axis'of :theflyer unit which: is at
right ‘angles t6- its:own axis.

This invention -is-more:closely-associated ‘with:
the - distributor: mechanism for. distributing: the:
cable on the takeup reel:
ofi distributor mechanism: employs: a- double

threaded shaft: for. reciprocating’ a- distributor:

element - between: given limits: to-- distribute: the:
cablé uniformly: on the takeup-reel. 'The-dduble
threadeéd’ shaft or screw:is:positioned 'at.right
angles to-.the:axis :of ‘rotation of ‘the fiyer; and

the distributor-elément,- in:moving outwardly:in-

both directions:away- from:the unit’ axis -during

its ‘back-and forth- movement .controlled ‘by the

double threaded-screw; is affécted by centrifugal

foree-which not only tends:to- altérnately accel~.
erate-and retard the:speed of ‘movement of the-

distributor element®to-create anuneven lay in
the *cablé:convelutions-on- the- takeup- reel, but

causes excess ‘wear on the ‘déuble-threaded serew:
and-the associated :follower carried-"by 'the- dis--
tributor element ‘due to-the varying:forces applied-

to-the-distributor -elément as it ‘travels in-either
direction-beyond: ‘the-center -point ‘or-the- ax1s of~
the-flyer:

_ An-objeetof the<invention-is to-provide-a cen=

trifugal férce-compensating mechanism for-an-
element rotatable-about an-axis-and-reciprocateéd-

at -a-constant -speed ‘transversely: of “the-axis to

counteract the-efféct of jecentrifugal force-on the-

_elément to-increase-and retard its speed-of Thove=
mentaway from: or-toward the axis.
With-this-and other objeets in view; the-inven-

tion comprises a centrifugal force conpensating:

meehanism for-an-elément‘which in the-present

embodiment ‘of the dnvention-is usedin-conjunes’

The -conventional type.
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tion: with: a distributing -apparatus-in- atakeup

unit of a:material handling:machine.. A threaded

membper, rofating:about-an:-axis-at right:angles
to the axis of rotation: of the-takeup:unit; causes

reciprocation of ‘s distributing-element between
given limits to-distribute:strand-like :material:.on
a-takeup reel: Theucentrifugal force:compens

sating mechanism comprises a member movable
with: the.distributing:element: to- counterbalance

the affect of "centrifugal- force: on-the:elementin

moving beyond.the-axis.of the takeup unit. More
specifically;” the membser:is . inthe: form: of a
sprocket: wheel; mounted:with:its axis-perpena

dicular-to: the-axis: of:rotation of- the-takeup.
unit, and carrying diametrically opposed weights

disposed at their neutral positions:when the. dis-

tributing element is positioned at-the axis-of rotas
tion of the unit, An-endless:chain; connected to

the distributing: element; extendihg around-idlex
sprockets disposed: beyond: the: ends of: the
threaded: member.: and: engaging: the: weighted:
mamber, causes movement of the weighted: mem-

ber to move the weights thereon: away from: their

normal ~ positions as- the.- distributing: element.
moves.toward either end-of thethreaded member;
whereby -the weighted member -will be -affected:
by centrifugal foree tooppose:the:-effact -of ‘cen=
trifugal force on: the-distributing:element.:.

Other cbjects and advantages will be- apparent:
from the following detailed-description when con-
sideredin’ conjunction: with' the : accompanying:
drawings, wherein:

Fig. 1is o top plan view.of ‘a distributing: ap-
paratus embodying the-invention shown-in com=.

7 bination with-a fragmentary-portion of a-takeup:

unit-of a flyer strandery

Fig. 2'is -a- fragmentary top plan view of the:
structure showrn in:Fig: 1; ilustrating-the different:
positions of the compensating mechanism-dur--
ingthe extreme outer:positions.of the distributing
elements; -and:

Tig.: 3"is- a- fragmentary -sectional- view: taken
substantidlly along the-line-3:—3of Fig: 20

The machine selectéd toiliustrate the invention:
is-a cablé-stranding ‘machine; only a-:portion of:
which-is shown'inthe-dfawing: Machines-of this:
type-are-usually -composed-of ‘several 'units; .de-.
pending upon the number -of insulating materials-
served- to- the-electrical conductors during-longi<-
tudinal ‘advancement of : the~conductors :toward:
the takeup unit. The-takeup: unit-embodies a:
fiver 16, supported-in-a-suitable-frame structure-
(not shown),; and retated-aboutan-axis coincident:
with the-centerline- of {the-conductors: or-cable:
advancing-through-the-machiries Only a portion:
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of the flyer 10 is shown in the drawings, and it
has not been thought necessary to illustrate the
supporting and driving means for the flyer, as
such are common in the art. A takeup reel {1l
is supported between a driven cone 12 and a drive
cone i4, connected to the reel by a suitable gear
reducing unit {8, the input shaft 1T therefor being
connected to the conventional driving means.

The distributing mechanism for distributing a
completed cable I8 on the takeup reel I1 includes
8 distributing element 18, having parallel rollers
20 to control the path of the cable 18 as it ad-
vances toward the takeup reel. The distributing
element {9 has lateral arms 21 with aligned aper-
tures 22 therein through which a supporting rod
23 extends, the ends of the supporting rod be-
ing mounted in embossed portions 24 of the main
frame of the flyer 10.

A vertical arm 25 is integral with the distribut-
ing element {9 and has a roller 26 mounted on
its lower end to ride in a channel type track 27
positioned parallel with the rod 23 and supported
in a suitable manner (not shown). A follower
30, of the conventional type employed in con-
junction with double threaded distributor screws,
is supported by the arm 25 and allowed to rock
to reverse its position at each end of a distributor
screw.

A double threaded distributor screw 31 of the
conventional type is positioned parallel with the
rod 23 and has its ends rofatably journalled in
suitable bearings 32, only one of which is shown.
The screw 21 carries a gear 34 which is driven
from the shaft {7 in any suitable manner (not
shown).

The centrifugal force compensating mecha-
nism, which constitutes the salient feature of
this invention, includes a rotatable member 35
in the form of a sprocket wheel mounted on
bearings 36 supported by bushings on g bolt or
shaft 37 which is perpendicular to the axis of
the unit {0 or flyer and in a plane therewith.
The shaft 37 is supported by brackets 38 mounted
on the main frame of the flyer 18 to rotate there-
with. The member 35 carries substantially pie-
shaped weights 40 mounted at diametrically op-
posed positions, the center lines of which are
parallel with the path of movement of the dis-
tributing element {8 when the distributing ele-
ment is in its neutral or center position. A chain
41 has its ends secured at 42 to the arms 21 of
the distributing element 19 to form substan-
tially an endless chain, exftending around idler
sprockets 43, and interengaging teeth 44 on the
periphery of the member 35. The sprocket
wheels 43 are rotatably supported by shaffs 45
carried by yokes 46 supported at diametrically
opposed positions on the main frame {0 of the
flyer unit.

During the operation of the machine, the take-
up reel {! is rotated about its axis fo pull the
cable through the machine, and in so doing, pull
the initial insulated electrical conductors through
the different units of the machine where insulat-
ing materials may be served thereto, and if de-
sired, a final textile covering may be formed to
complete the cable before it reaches the takeup
unit. During rotation of the takeup reel i1, the
flyer unit 190, including the reel, the distributor
mechanism, and the centrifugal force compen-
sating mechanism, are rotated about the axis of
the unit. The driving means for the reel also
drives the distributor screw 381 continuously in
a given direction, causing the distributing ele-
ment to reciprocate on the rod 23 through the

4
ald of a track 27 between the given limits to
distribute the cable on the reel. The speed of
rotation of the fiyer unit 10 is such that the
moment the distributor element {9 moves in
5 either direction from its central position, shown
in Fig. 1, centrifugal force will tend to cause it
to move at a faster rate of speed in that direc-
tion. The centrifugal force applied to the dis-
tributing element {9 will increase as the element
moves toward either end of the distributing
screw. It Is necessary that sufficient clearance
he present between the threads of the distributor
screw to allow for the follower 30 to move freely.
The centrifugal force, however, causes the fol-
lower to press against the outermost thread and
in time causes wear between the follower and
the threads to increase the clearance hetween
the threads. This resulfs also in inaccurate dis-
tribution of the cable on the takeup reel. The
varying force applied to the distributing element
causes variation in the wear of the threads as
follower 38 approaches the ends of the dis-
tributing screw. Purthermore, this force, ap-
plied to the follower through the distributor ele-
ment, remains during reversing of the follower
at the ends of the distributing screw and while
the follower returns to the central position of
the distributing element, as shown in Fig. 1.
The weights 40, through the action of the
member 35, will compensate for the effect of the
centrifugal force on the distributing element 19.
When the distributing element {9 is in its cen-
tral position, as shown in Fig. 1, the member
35 is in its inactive position with the weights 40
5 at the farthest position from the axis of the unit
10. As the distributing element {8 moves to the
left, the member 35 will be rotated clockwise
through the driving connection of the chain 41
therewith, moving the weights toward the axis
of the unit 10 whereby they will be increasingly
affected by centrifugal force during rotation of
the fiyer to apply a counteracting force to the
distributing element {9 at varying rates pro-
portionately to the increase in centrifugal force
applied to the element. This condition will exist
during movement of the distributor element from
its central position, shown in Fig, 1, to the far-
thest position at the left, shown in solid lines in
Fig. 2. The positions of the weights 46 at this
50 time are also shown in solid lines in Fig. 2. The
counteracting force of the member 3% with its
weights 40 will be applied to the distributing
element 9 through the chain 41 during both
movements away from and back to the center
55 position. At this moment, when the distributing
element (9 continues moving to the right, to the
broken line position shown in Fig. 2, the mem-
ber 35 will continue its counterclockwise move-
ment to the position where the weights 49 are
60 shown in broken lines in Fig, 2. This action
continues throughout the operation of the takeup
unit and the continued operation of the dis-
tributing element in distributing the cable on
the takeup reel. By applying a counteracting
63 force to the distributing element, equal to the
varying force created therein during rotation of
the unit {8 and during its movement in opposite
directions from the neutral or center position, the
distributing element may be moved freely dur-
70 ing rotation of the distributing screw to uni-
formly distribute the cable on the reel and to
eliminate excess wear between the relatively
moving parts. :
It is to be understood that the above described
75 arrangements are simply illustrative of the ap-
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‘plication of the principles of the invention.

Numerous other arrangements may be readily .

devised by those skilled in the art which will
embody the principles of the invention and fall
within the spirit and scope thereof.

What is claimed is:

1. A centrifugal force compensating mechanism
for an element rotatable about an axis and hav-

ing means to simultaneously reciprocate the ele-
ment transversely of the axis between given lim:.

its at each side of the axis, the element, as it
moves in either direction toward or away from

the axis, being affected by a varying centrifugal

force tending to increase the speed of movement
of the element outwardly from the axis and retard
the speed of movement of the element toward the
axis, the centrifugal force compensating mecha-
nism comprising a member having spaced weight
portions mounted adjacent the axis and rotata-
ble about the axis with the element, and means
connecting the member to the element and ac-
tuated thereby to cause movement of the mem-
ber during reciprocation of the element whereby
the weight portions of the member will be moved
relative to the axis to counteract the centrifugal
forces tending to increase and retard the speed
of movement of the element.

2. A centrifugal force compensating mechanism
for an element rotatable about an axis and hav-
ing means to simultaneously reciprocate the ele-
ment transversely of the axis between given limits
at each side of the axis, the element, as it moves
in either direction toward or away from the axis,
being affected by a varying centrifugal force tend-
ing to increase the speed of movement of the ele-
ment outwardly from the axis and retard the
speed of movement of the element toward the
axis, the centrifugal force compensating mecha-
nism comprising a member having spaced weight
portions mounted adjacent the axis and rotatable
about the axis with the element, means to support
the member for rotation about an axis perpen-
dicular to the said first axis, and means connect-
ing the member to the element and actuated
thereby to cause movement of the member during
reciprocation of the element whereby the weight
portions of the member will be moved relative to
the axis to counteract the centrifugal forces tend-

ing to increase and retard the speed of movement
of the element.

3. A centrifugal force compensating mechanism
for an element rotatable about an axis and hav-
ing means to simultaneously reciprocate the ele-
ment transversely of the axis between given lim-
its at each side of the axis, the element, as it
moves in either direction toward or away from the
axis, being affected by a varying centrifugal force
tending to increase the speed of movement of the
element outwardly from the axis and retard the
speed of movement of the element toward the axis,
the centrifugal force compensating mechanism
comprising a member having spaced weight por-
tions mounted adjacent the axis and rotatable
about the axis with the element, means to support
the member for rotation about an axis perpen-

10

15

20

25

30

35

40

55

60

65

8

dicular to the said first axis, and a flexible driv-
ing means connecting the member to the element
and actuated by the element to cause rotation of
the member about its axis during reciprocation
of the element whereby the weight portions of the
member will be moved relative to the first axis to
counteract the centrifugal forces tending to in-
crease and retard the speed of movement of the
element. )

4, A centrifugal force compensating mechanism
for an element rotatable about an axis and having
means to simultaneously reciprocate the element
transversely of the axis between given limits at
each side of the axis, the element, as it moves in
either direction toward or away from the axis,
being affected by a varying centrifugal force tend-
ing to increase the speed of movement of the ele-
ment outwardly from the axis and retard the
speed of movement of the element toward the axis,
the centrifugal force compensating mechanism
comprising a member having spaced weight por-
tions mounted adjacent the sxis and rotatable
about the axis with the element, means to sup-
port the member for rotation about an axis per-
pendicular to the said first axis, and a driving
means connecting the member to the element and
actuated by the element to cause rotation of the
member in either direction from its neutral posi-
tion as the element moves in given directions from
its neutral position adjacent the first axis whereby
the weight portions of the member will be moved
given distances from their neutral positions pro-
portional to the distances the element moves be-
yond the first axis to counteract the effect of the
centrifugal forces tending to increase and retard
the speed of movement of the element.

5. A centrifugal force compensating mechanism
for a distributing element in a takeup unit rotat-
able about a given axis at right angles to the axis
of rotation of a takeup reel mounted in and rotat-
able with the unit about its axis, the distributing
element being reciprocated between given limits
upon each side of the unit axis by a driving screw
to distribute a strand material on the takeup
reel, the distributing element being affected by a
varying centrifugal force as it moves in either
direction toward or away from the unit axis tend-
ing to increase the speed of movement of the
distributing element outwardly from the unit axis
and retard the speed of movement of the distrib-
uting element toward the unit axis, the centrifu-
gal force compensating mechanism comprising a
member having spaced weight portions mounted
adjacent the unit axis and means connecting the
member to the distributing element and actuated
thereby to cause movement of the member during
reciprocation of the distributing element where-
by the weight portions of the member will be
moved relative to the unit axis to counteract the
centrifugal forces tending to increase and retard
the speed of movement of the distributing ele-
ment.

HARRY H. MERWIN.
ELLWOOD W. REYNOLDS.

No references cited.




