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1

This ‘invention relates to a strand winding
apparatus.

The main object of the invention resides in the
provision of a distributor for winding gpparatus
wherein the traversable member is so associated
with rotatable lead shafts as to minimize vibra-
tion therebetween and resulting thereby in a
smoother and more accurate wind on the wind-
ing or take-up reel.

A further object of the invention resides in the
provision of a distributor associated with a wind-
ing apparatus wherein there is firm sliding en-
gagement over a substantial area at all times
between at least one of the cam followers of said
distributor and at least one of the cam tracks or
dwell cam surfaces of the lead shafts to prevent
‘loose and neutral relationship. Loose or neutral
engagement bhetween the cam followers and the
lead shafts leads to a shifting of the distributor
caused by the side loads of the cable when the
said distributor is at the end positions correspond-
Ing to the end positions of the winding or take-up
reel. Such a shifting results in a non-uniform
winding, fouling, jamming and unsmooth opera-
tion of the apparatus, disadvantages which the
present invention overcomes.

Another object of the invention resides in the
provision of rotating lead shafts associated with
the distributor wherein the shafts have unidi-
rectional spiral tracks thereon as distinguished
from intersecting tracks for effecting reciproca-
tory movements of the distributor, the use of such
unidirectional tracks affcrding threads of smaller
pitch, a greater area of contact between the cam
followers of the distributor and the tracks of the
shafts and elimination of damage to the appa-
ratus by eradicating possible jamming between
the cam followers and the shaft tracks. Longer
life and economy in the cost of manufacture of
lead shafts are also accomplished by the use of
unidirectional tracks.

A further feature of the invention resides in
the provision of a member having cam followers
at the opposite ends and being mounted in the
sliding block of the distributor for vertical re-
ciprocation at spaced intervals to alternate the
direction of movement of the distributor longi-
tudinally of the winding or take-up reel.

Another object of the invention resides in the
provision of lead shafts having opposed dwell cam.
surfaces at the opposite ends thereof and so timed
as to disengage one follower from one shaft and
engage the other follower to the other shaft for
reversing the direction of movement of the dis-
‘ributor, such dwell cam surfaces also serving as
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2
a momentary dwell or stop to the movement of
the distributor. ' _

Another end of the invention resides in the use
of lead shafts in conjunction with the distributor
having more threads to the inch and permitting
suitable ratios between the speed of rotation of
the lead shafts and the winding reel determin-
able by the diameter of the cable and the pitch
of the shaft threads or tracks. -

These objects and other incidental ends and
advantages of the invention will héreinafter'a_p’-
pear in the progress of the disclosure and as
pointed out in the appended claims. N

Accompanying this specification are drawings
illustrating a form of the invention wherein cor-
responding reference characters designate corre-
sponding parts throughout the several views and
wherein: "

Figure 1 is a view in perspective showirg the
winding apparatus generally as applied to an air-
plane, the strand or cable being secured at one

end to a target. -

Figure 2 is a front view in elevation, partly inh
section, of the winding apparatus including the
traversable member of the distributor, the lead
shafts therefor, the end drums of the winding reel
and actuating means. '

Figure 3 is a front view in elevation of the right
hand side of Figure 2 showing the distributor at
the ends of the lead shafts preparatory to reversal
of movement thereof. ) '

Figure 4 is a sectional view of Figure 2
the plane 4—4 thereof. } ]

Figure 5 is g front view in elevation of the
winding apparatus showing the left hand side jo'f
Figure 2 with the distributor at the left end of
the lead shafts preparatory to reversal of move-
ment thereof, 4

Figure 6 is an end view in elevation, partly
broken away, showing the end of the winding
apparatus. : T

Figure 7 is a fragmentary view, partly in sec-
tion, showing the end of the winding reel secured
to an end frame member or housing to which is
secured a motor and a reduction gear box.

Figure 8 is an end view in elevation, partly in
section, of the other end member of the frame
of the winding apparatus including a gear train

ransferring motion from the driven shaft of the
winding reel to the lead shafts. .

Figure 9 is a vertical sectional view along the
axes of the lead shafts showing one of the two
cam followers thereof in the act of engaging the
lower lead shaft through a dwell cam surface
thereon, .

along
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Figures 10 and 11 are vertical sectional views
across the lead shafts showing the distributor
and the lead shafts in engagement for right hand
and left hand movements thereof respectively.

Figure 12 is a view in perspective showing the
sliding block of the distributor.

Figure 13 is a view in perspective of a cylin-
drical member showing cam followers at the op-
posite ends thereof.

Figure 14 is.a top view in elevation of the
member shown in Figure 13. ‘

Figure 15 is a transverse sectional view of the

dwell cam surface at the ends of the lead shafts:

for transferring the engagement between one-fol-
lower and the tracks of one lead shaft to the
other follower and the tracks of the other -lead
shaft to effect reversal of movements.of -the. dis-
tributor longitudinally of the winding reel.

As an illustration of the invention,.a winding
apparatus having a rotating winding or take-up
-reel -and w4 distributor fer -distribubing strand or
cable thereon in superimposed layers.asthestrand
cor cgble is ‘wound ‘thereon -and for unwinding
-strand -or -cable ‘therefrom -in reverse -order .is
shown in-the -drawings. A conventionsl winding
yeel:is provided having a driven:shaft 25-covered
hy-a-hub 28:and-end-drums.2§ and 27,"the hub
dbeing suitably -secured to shaft 25.as hy:a-pin 29
as best seen in Figures 2,-4:and 7. :A'sleeve 30'is

suitably ssecured ‘tohub 28 as by set-screws, one :

.of “which -is indicated -by numeral3{, the sleeve
30 in conjunction with «drums 26 and 271-serving
as the take-up ireel of the apparatus:for:strand
ror ccable 32, the:latter chaving -one -end :fhereof

enitable secured to:sleeve 38-contiguous:-to-one of -

the -drunts 26 and 249, :such rconnection -of -the
waable not being:shown:in-the -drawings.
Driven shaft 25 carrying the winding ireel -is
ssuitably -journdled for rotation in jhearingsof a
frame comprised -of ra :housing ;generally -desig-
mated by numeral 34 as:oneendmember and:an
opposite plate 35 as the other end:member. The
shousing. 34 4s:adapted to serve.as a mountingfor
:a:conventional braking:mechanism for the:move-
:ment -of cable 32 and thas.an -outer avall -3a to
-which 'is secured :a ‘power ;source -such as -metor
36 and a reduction gear box:31,agear-of which
«not shown) -drives:shaft 25.for rotating the-wind-
4ng reel. :Housing .34 is furthr ;provided with an
annular;portion-38-spaced inwardly: of the periph-
ery of wall 34¢ and an inner.wall 38q. Annular
pertion 38 .asshown.in Figures 4,-6-and 7 is jpro-
vided with an opening at the.top:thereof-between
«downwardly :turned «ends :29 and 40, while -the

Ynnerswall.38q is provided -with:a central-opening

-38b -to ;admit o portion -of :end ‘drum 26 -within
.housing 34 for-rotation -therewithin,-said . portion
of the drum within the housing serving-as:a brake
shoe-for brakeband 41.

-Qne :end of the -band 41 -is-secured-to the an-
nular portion 38 at end 40 as by a threaded-holt
A2.engaging-an-dnternally threaded lug-43-secured
torend-40:as-shown in Figure:6. -One-endrof bolt
-42 “has :a -pin -or :stud 44 -while the -other end s

threaded mnd has-amut 85:securable:against lug -

43, the:stud 44 -earrying .end -logps 46 -secured to
-one-end of brake band 4. End:loops 47 are:pro-
wided :at-the -opposite end -of -brake band 41 :and
-are -engageable 'with :a :stud 48 -which .is:secured

to the lower end of:a lever.arm 49 pivoted-ona :

shaft -850 extending ‘between :oufer wall ,34a and
4nmer wall 28¢ -of ‘housing 34. A bracket &l -is
suitablyaffixed to:housing 3440 which.an:arcuate
Tatchet segment 52 is secured:atiinwardly turned
lugs 53 by nuts 54.

The segment 52 has inner :

[+
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ratchet teeth 55 which are adapted to engage
with a depressible pawl within lever 49, the said
pawl not being shown in the drawings. An open-
ing 58 within lever 48 is provided for penetration
of segment 52 therethrough to permit free pivotal
movement.

The novel distributor generally includes a slid-
ing block traversable on a pair of lead shafts, the
block having suitable guide rollers for the cable
to e distributed and ecam followers to engage
cam- fracks and cam surfaces on the -shafts for
purposes of distributing the strand or cable on

‘the winding or take-up reel in superimposed

Jlayers as the-strand or cable is wound thereon
and for unwinding strand or cable therefrom in
-reversesorder.

Thus, numerals 60 and €{ indicate a pair of

“lead §hafts spaced Torwardly and centrally of the

winding reel as shown in Figurs 2, 4 and 8 and
are disposed longitudinally of and parallel with
_said winding.reel and in vertical:alignment, the
shafts serving as a mounting for the sliding block
(hereinafter-to.be-deseribed). :Each of theshafts
_80.and .84 .at-expanded .portions 60q-and -8ia is
suitably journaled in-the end members 34 :and:35
of the .frame at reinforced.areas 52 and 63—64
respectively.
Rotating .motion is-imparted to shafts-60-and
§1 in any conventional manner.such asby a-train
of .gears-deriving motion. from.a.gear.at:one end
of .shaft-25. of .the take-up .reel, shaft .25 being
driven.at the other end/by.a saurce.of power.such
as.motor 36 through.a.gear .of the .gear box .37
.secured to end.member.34.as.reinforced.area 1.as
shown in Figures 2.and.8. .Shafts66.and.B4 have
.extensions 65 and-66.penetrating. the.end- member
5. At the .ends .of .extensions .85 and .66 .are
intermeshing gears .87 .and .68 -of -the .same .di-
.ameter to impart opposite rotation.to the-shafts.
.As shown, the driving gear 69 at-that end of shaft
25 which penetrates-end .member 35 s -of shalf
the .diameter -of .gears 671 .and -88 .and ;imparts
motion. to-gear 87 by a train:of -idlers 10, 71 .and
12 whereby -the ratio af movement-of -the-shafts
to the winding reel is-as -1:2. The ratio, how-
ever, is determinable by-the.diameter.of the.cable
t0-be:wound.on.the.reel and the pitch of the-lead
shaft .cam tracks to be mow described. -Lead
shafts §8.and 61 .are provided with.similar spiral
cam:tracks 15.and 15 respectively .on the. periph-
ery.therecf.and .as shown form right.hand screws
with-the.shafts. Cam.tracks 75 -at the end por-
tiens.communicate with -cam:surfaces 71.and 19
while .cam tracks .16 -at the -end -portions .com-
municate .with -similar .cam-surfaces 18 .and 80.
All.of the aforementioned .cam-surfaces have -a
width sufficient to accommodate the.angle of-the
.cam .followers - (the latter-to be :hereinafter .de-
.seribed in -association with .the traversable dis-
tributor.guide block .of the-apparatus) :and taper
off from the depth of the cam fracks 15 and 16
to the.surface of the.shafts within.-a.small.angle
such :as substantially a -45-90 degree -angle as
shown dn Figure 15 to-serve both as-a -momen-
tary dwell.to the-movement of the cam followers
and.to.transfer engagement.between.one:cam fol-
lower and the tracks of one shaft to the:other
cam follower.and-the tracks-of the-other shaft:to
reverse - movement -of -the guide -or sliding .block
longitudinally of -the ‘winding-or-take-up reel.
The distributor :guide or sliding block .above
mentioned is-indicated hy:numeral-&i.and-is,pro-
vided -with.a pairsof spaced:and.aligned shorizon-
tal eylindrical -openings 82 :and €3 for mowable
-support by -engagement with shafts -0, -and 61,
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- openings 82 and 83 communieating with a central
and vertical bore 84, cylindrical in shape and open
" at the bottom as shown in Figures 4,10 and 11. A
bracket having a front leg 85 and a lower leg 85

is secured to the front wall of block 81 by bolts ~

87 penetrating openings 87a and is adapted both
“to close the bottom opening of bore 84 and to
“Carry sultable guide rollers for cable 32.
TInsertable within bore 84 of the distributor slid-
ing block 81 is a member 88 shown as being cylin-
drical in shape and carrying the aforementioned
cam followers or tongues indicated by numerals
90 and 91. The followers are at opposite ends
of member 88, the latter being mounted for ver-

‘tical reciprocatory movement within sliding block:

81 for alternate engagement between one fol-
‘lower and tracks 75 and the other follower and
‘tracks 76. This alternate engagement is effected
by the action of the pairs of opposing dwell cam
‘surfaces TT—78 and 79—80 at the ends of the
tracks.

- 'Thus, cylindrical member 88 is provided with
‘a " pair of vertical aligned and spaced semi-
“spherical recesses 89, 88—each recess being al-
ternately engageable with a corresponding suit-
able but preferably yieldable bearing to effectuate
-engagement either between the follower 99 and
shaft 63 or the follower 9! and shaft 61 and to
effectuate intermediate engagement of both shafts

by the followers when member 88 is between the 3

‘opposed cam surfaces 11—18 and 79—89 during
“the ‘interval of displacement. Followers 98 and
91 operate the sliding block 81 for traverse on the
-shafts and as shown are in the form of opposite
_tongue members at oppositely disposed angles as
best shown in Figure 14 to accommodate the track
directions of shafts 60 and 61. The tongue of fol-
lower 90 has a concave upper cam surface 92 ex-
‘tending from end shoulders 94 and the tongue of
follower 81 has a concave lower cam surface 93
“extending from end shoulders 85, the cam sur-
‘faces 82 and 93 having contours and widths cor-
responding to the contours and widths of the en-
‘gageable tracks 15 along the lower side of shaft

"60 and the tracks 76 along the upper side of shaft &

6i during movements in the opposite right and

left hand directions respectively. Such a fit be-"

tween the cam follower surfaces 92 and 93 and
‘tracks 15 and 16 prevents vibration and displace-
ment between sliding block 81 and shafts §0 and
61 at these areas to insure smooth operation.

The bearings previously mentioned are suit-
ably associated with a cylindrical member £8 to
. permit vertical reciprocal movement at spaced
"intervals.
semi-spherical recesses 89, 88 disposed in spaced
and vertical alighment along ‘s side of member
88. The mounting for such bearings includes a
block 98 having a pair of vertically aligned and
.spaced bores 96z and 97¢ offset from recesses 89,
.89 by the depth of tracks 75 or 18, said bores com-
‘municating with bores 86 and 97 in the front wall
‘of sliding block 81, as best shown in Figures 10
‘and 11. Block 98 is securable to the front wall
of sliding block 81 through bores 99 (Figure 12)
as by screws 100 (Figure 2) and is provided with
vertically aligned and internally threaded pas-
sages 161 and 102 reduced at the inner ends to
form the aforementioned bores 9a and 97a.

Springs 103 and 104 having ball bearings 165 and 7

106 at the inner ends thereof proceed through
communicating bores 86¢—88 and 8Ta—87 re-
spectively, said springs at the outer ends being
secured to bolts 10T and 108 engaging threaded
passages 101 and 102 of block 98.

These bearings are engageable with :
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" As shown in Figure 10, when the upper fol-
lower 80 is in engagement with track 15 of shaft
5€, bearing 106 engages the lower spherical re-

'cess 89" of cylindrical member 88 while bearing

105 is disposed  below the upper spherical recess
89. When the lower follower 99 is in engagement
with track 76 of shaft 61 as shown in Figure 11
bearing 195 engages the upper spherical recess
89 of member 88, while bearing 106 is disposed
above the lower spherical recess 89. In the in-
termediate portion of member 88 when it is being
displaced from one spiral track to the other of
shafts 82 and 61 by the opposing cam surfaces
T7—18 and 79—80, one bearing (either 105 or [06)
is forced out of one spherical recess §9 at the same
time that the other bearing. enters the other
spherical recess. In this way, cylindrical mem-
ber 88 always maintains a proper vertical posi-
tion with respect to shafts 60 and 6.

An appropriate cable guide is suitably secured
to the sliding block 8f. As shown especially in
Figures 4 and 9, two pairs of cooperating pulleys
and 3 pair of elongated rollers are provided. The
first pair of pulleys {08 and 110 are horizontally
disposed and suitably spaced for cable 32 to slide
therebetween. Pulleys 189 and {9 are secured
to bracket wall 86 by threaded ends {13 and 114
of shank members having screw heads {15 and
{6, the.shank members serving as axles for said
pulleys. On both sides of pulley {09 are suitable
bearing discs 11{ and il while on both sides of
pulleys 140 are similar discs {12 and {12a.

A second pair of spaced pulleys {18 and 119 are
provided rearwardly of pulleys 109 and 110 and
are secured to a'block 17 affixed to the rear edge
of bracket wall 88, the said pulleys being disposed
in vertical alignment and mounted against block
11T by shanks having screw heads 120 and 21
and threaded ends not shown. Pulley {19 is pro-
vided with similar bearing dises 122 and 123,
while pulley {18 is also provided w1th sumlar
discs not, shown.

As seen in Figure 4, cable 32 passes between
pulleys 189-—1{9 and (18—1{9 along a straight
horizontal line. To maintain the portion of cable
32 directly behind pulleys {18 and 119 in & vertical
plane so that said pulleys may not be fouled by
a deflection of this portion of the cable induced
by an interruption in the load (as by air pockets),

‘a pair of spaced and vertically disposed elongated

rollers 128 are provided directly behind pulleys
{18 and 119, the said rollers being secured to block
$17 as'by brackets 1200.

Numeral 124 indicates a plane in which the
winding apparatus may be mounted while nu-
meral 125 indicates the target carried at ore end
of ‘cable 32, Suitable rollers diagrammatically
shown by numeral 126 are mounted on the plane
to serve as a guide for cable 32 between the guide
or sliding block 81 and the target 125. Although
the apparatus is shown in connection with a tar-
get towed by an airplane, it is understood that
the apparatus is applicable to other known com-
mercial uses.

When the winding reel goes in a clockwise d1rec-

" tion as shown in Figures 4, 8 and 9 for unwinding

75

cable 32, shaft 60 goesin a c]ockwise direction and
shaft 6f in a counterclockwise direction since
shafts €0 -and 61 are right hand screws. The
sliding block 81, when cam surface 92 of follower
80 engages tracks 78, will go toward the right in
the direction of the arrow in Figure 9 until the
follower 98 is thrown off tracks 75 by the com-
municating and tapered dwell cam 17 of shaft 68
preferably within a rotational angle of between
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45 and 90 degrees. -During-the time- of -this.dis-
‘plasement, sfollower wor -tongue 8 .at .surface -93
..engages-the opposite-and tapered -dwell-‘cam sur-
face -18 -of rshaft .81 -within -the -same rotational
angle of 45-90 degrees. The communication-be-
tween the dwell .cam -surface ‘11 -and -tracks ‘18
*brings abeut-the-engagement between -follower-91
-and -tracks 18 causing the .sliding “block ‘81 to
“travel:along shaft 61 in-the oppisite direction or
.to the left as’indicated by -the:.arrow in Figure:9
until follower -91 :engages-the -dwell .cam :surface
80 communicating with tracks 6. At thistime,
:member 88 is thrown-out-of engagement with the
{lower:shaft 61 :and -enters-the dwell cam surface
-18+on:shaft $8 for- engagement between -follower
80 ;and-tracks 15. :

It :is o tbe :noted - that cylindrical member £8
.is :never ‘in - a sneutral :position -with respect fo
shafts 60 .and.61. “This:prevents -any possibility
-of laterdl] -displacement -along sdid -shafts that
:might:be caused by the side loads.of cable 32-when
zsliding :block €1 -is at the limiting ‘end positions.

+Stich:a neutral position 4t the reversal-points is
avoided by partial-engagement between the pairs
of ccam surfaces T1—18 -and T18—=80 during the
“initigl phases -of -displacement ‘for reciprocating
the meovement .of :the sliding block 81.

Not only:isithere no:vibration between member
288-or:sliding block 81 -mounted for vertical move-
yment'therein and tracks ‘15 .and 78 of shafts:60
-and®1,:but there is.also no-vibration at the cam
surfaces of the tracks-because the width of:each
.6f the «dwell cam surfaces 11,18, 19 :and 80 is
seguglito the horizontal distance between theends
waf+thefollowers: or:tongues:80:and-91. It is-to be
cobserved:that at the interval when one cam fol-
“lower:is.disengaged from.one: shaft and:the other

ifollower ‘engaged in:the other:shaft, sliding ‘hlock
-88:isin ‘o, momentarily:stationary condition, this
~gondition'lasting for.gbouta guarter of one revo-
hition of the shafts.

Tt is understood that shafts 68:and 61 need not
‘rotate in opposite directions; for if shaft:61-were
‘g, ;corresponding left hand 'screw rotating -at 'the
‘same rate and in‘the-same direction as thexight
"hand ‘screw or ‘threaded shaft :60, the same re-
ciprocating movements:could be eﬁected a8 ‘here-
‘tofore described.

Twish it further understood that- minor chranges
‘and variations ‘in the size, material, integration
and subcombination of parts illustrating the in-
syention 'herein'may all be resorfed to without:de-
parting from the spirit of ‘the.invention:and the
:scope. of the appended claims.

T claim:

1. In a:cable -winding apparatus having a ro-
‘tating . drum ‘mounted ‘between rend plates-and a
distributor for -distributing -cable thereon from
.an.airplane towing device in superimposed layers
-as the cable is wound thereon and for-unwinding
.cable therefrom .in Treverse -order,-a :pair of ro-
+atable shafts -mounted ‘between said end -plates
.and-on-which-said distributor is traversable, cam

tracks on each of said shafts for effecting -op-
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40

45

50

55

80

8

posite movements to:said-distributor.longitudinal~

1y-of-said -grum,: means-at-thewends of -the tracks
.of eanch shaft.and rotatable therewith $o reverse

the movement .of said -distributor, movably
mounted :corresponding -cam followers :for -the

~ghafts «earried by -the  distributor -and :provided

with .concave engaging-surfaces transverse-to the
axes of sthe -shafts, -guides -carried by $he -dis-
tributer to-absorb-imposition ,of :side-loads-bythe
drum-and the -cable -extending from -the :drum,

-each follower.being alternately engageable with
.the tracks.and-means of -the-corresponding shaft

for effecting .reciprocatory - movements te +said
distributor.

\2. Means -for -distriputing .metal .cable on a
drum, -said .means -including -a .pair -of . movable

~cams, -& ‘pair of -corresponding .cam -follewers, a

Jhousing.in which said cam . followers are mounted

-for vertical reciprocatien, rollers-secured tossaid
-heusing -to. guide:said cable-passing .to and.from

the. drum, terminal cam members forming -part

-of :said-movable cams,-each of the.cam fpllowers

being engageable -with-a corresponding terminal

.cam-membker alternately for-effecting recipreca-

tory movements to said:housing.longitudinaily-of
said -drum.
3. Means for distributing a.metallic-cable-on
a drum comprising.a pair-of «elongated rotatable
_screws 2 slidable -member -having -followers «at
oppesite:ends adapted -to selectively -engage :said

tatably engaging-the-cable -passing -to .the .drum,
.and -means -including :cams, -ane .af -each end -of
.and cennected -to, .said. screws, for -disconnecting
-one:of ithe fallowers .from one-of -the screws-and
‘moving .the other follower into:engagement with

.the-other:.ene of said-screws.

4. :Means for distributing -a ;metallic cable .on
-2 drum.-comprising 2 pair.of .elongated rotatehle
_screws, -a .slidable -member shaving .concave . fol-
Jowers:at opposite-ends adapted to:selectively .en-
_gage-said screws,-a-housing for said. member,.re-
'straining-gyide members.secured to said thousing
for rotatably .engaging -the cable.passing .to the
-drum, and.means-including cams, one.at.each end
of and.connected-to, said screws,-for-disconnect-
«ing one of the followers from .one .of the screws
and -moving theother follower into.engagement
with the-other.one:of said.screws.
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