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2,931,162
Patented Apr. 5, 1960.

Cc

2,931,162
WINDING MACHINERY

Heinrich Klein and Arthur Steingriibner, Bonn, and Her-
- bert Grosschopf, Grevenbroich, Germany, assigneors to
Wahl Brothers, a partnership .

Application Sanuary 17, 1956, Serial Ne. 559,754
21 Clatms. (CL 57—13)

This invention relates to winding machinery; and the
general object is to provide novel apparatus for winding
together—simultaneously and in opposite directions—two

filaments, or two strands comprising a plurality of fila=

ments each.

The invention contemplates apparatus for winding two
filaments, or strands, in the manner set forth above, about
either a stationary mandrel or an axially progressing
core.

The apparatus is particularly well suited for making

interlocking helicoid slide fastener stringers of ‘the class
shown in United States Patent No. 2,300,442, issued
November 3, 1942, to Nicolas Wahl. Such stringers are
formed of filaments of plastic or other suitable material
of- special cross-section, and are simultaneously formed
by winding two filaments, under tension, and in opposite
directions, about a tapered mandrel, which itself is of
special cross-section. Such stringers are formed by op-
positely winding tensioned filaments around the base, or
the thickest portion, of a tapered mandrel which rises
rigidly from the center of a much thicker support, the top
of which is conical, to provide forming means as shown
and described in application, Ser. No. 418,491, filed

March 25, 1954, of Wahl. The conical top of the man-.

drel support is slidingly engaged by the filaments during
the winding operation, and, of course, the conical top
providing a stationary shoulder, causes newly formed
turns of the tensioned filaments to pry previously formed
turns away from the mandrel support and, progressively,
off the thinner end of the mandrel, Means have been
devised for preventing disengagement of the two inter-
locking helicoid stringers as they leave the mandrel, and
for setting the material of the filaments (e.g. by heat-
treatment in the case of a thermoplastic material) be-
yond the mandrel to preserve their interlocked helicoid
characteristics in the absence of applied stresses. How-
ever, the present invention is concerned only with the
winding operation, and provides much simpler and more
efficient apparatus for this function than has been known
heretofore,

The apparatus is also equally well suited to operate, in
connection with an axially progressing core, as a novel
and extremely simple core-covering or braiding machine.
Attention is invited to United States Patent Number
1,805,494, issued May 19, 1931, to McCahey. By sub-
stituting a core, as defined above, for a stationary man-
drel, the apparatus may form upon the core a tubular
reticule comprising two oppositely directed coils of fila-
ments, or strands, the reticule being more or less open in
accordance with the combined factors of the speed of

progress of the core and of the speed of the winding;

operation. Employed as a core-covering or braiding
machine, the apparatus provides means for winding two
filaments, or strands, in opposite directions alternately
over and under each other about a core with the filaments,
or strands, crossing at regular angular intervals, o

Winding machinery which, in effect, braids—that is,

simultaneously winds together one filament; or 'strand, -in-
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a clockwise direction and another filament, or strand, in
a counterclockwise—invariably includes a solution, more
or less complex, of the problem of handling sources of
filaments, or strands, traveling in opposite directions in
two twice-intersecting orbits. And also, of course, such
machinery includes a solution of the problem of support-
ing a mandrel, or of feeding a core at a location within
that area bounded by the overlapping orbits,

Winding machinery which simultaneously winds to-..
gether two filaments in opposite directions customarily’
involves the idea of two interrupted ring gears, each of
which represents the overlapping orbits of two ‘traveling
sources of supply of filaments.

The first difficulty that engineers encountered with a
machine of this type was, of course, arranging some
means for overcoming the problem of letting two sup-
plies of filaments come through the same place without
striking an obstruction. The art teaches us about the use
of interrupted ring gears running in channels, which are,
in effect, bearings. .

A particular object of this invention is to avoid the
necessity of the ring gear principle. :

Another object of the invention is to avoid rotating
two spools of varying mass of filaments in intersecting
orbital paths which necessarily cause an eccentric load
to the mechanism, unless compensating cdunterbalancing'
means are employed. R

Another object of the invention is to provide a means
whereby the supply of filaments may be greatly enlarged,
by having the source of the filaments rotating in time,
with the winding operation. A still further object of:
the invention is to cause the supplies of filaments to ro-
tate in opposite directions relatively close to, and sub-
stantially equidistant at all times, from the mandrel or
core.

Specific embodiments
invention are illustrated
in which:

Figs. 1 and 2 are illustrative of a first embodiment of
the invention; e

Fig. 1 is a vertical sectional elevation according to the
index line 1—1 of Fig. 2; o

Fig. 2 is a diagrammatic plan view of the structure.
with certain parts omitted; R

Figs. 3, 4, and 5 show a second embodiment; )

Fig. 3 is a vertical sectional elevation according to the
index line 3-—3 of Fig. 4; .

Fig. 4 is a diagrammatic plan view of the structure;

Fig. 5 is an elevational end view of the structure; i

Fig. 6 relates to a third embodiment, and is an eleva-,
tion, in part schematic; : -

Fig. 7-bracketed in the drawing—comprises two ele:-
ments, one of which is a schematic elevation, and the
other of ‘which is a plan. This figure relates to a fourth
embodiment; : -

‘Fig, 8 shows a fifth embodiment in which the shafts
block supports are inclinedly disposed; and

Figs. 9, 10, and 11 illustrate a sixth embodiment of
the present invention, but with only block sustaining
means, filament feeds and mandrel support shown, it
being understood that as to the remaining  portions of
the mechanism not shown, these are the same as appear
in the fourth embodiment of Fig. 8.

Figs. 1 and 2 illustrate a first embodiment of the ‘in-
vention. This embodiment solves the problem of sup-’
porting the mandrel, or of feeding the core, within that
area bounded by the overlapping orbits without relying-
directly upon the main frame. B

Fig. 1 is a partly erased vertical section of the appara-.
tus according to the index line 1—1 of Fig. 2. o

The main frame of the machine is designated 10, and

and modifications of the present
in the accompanying drawings,

" may be, as shown, a rigid casting in the shap of & shiallow



box Having a rélative thick bottom. The only purpose
of 'thie 'sidés of the illustrated main frafe is to provide
a guard. The main frame could well be a plate (sub-
stituted for the bottom of the illustrated box) thick
erough to provide adequate ‘bearings for relatively short
shafts.

‘Suitably journaled in the bottom of the main frame,
in the ‘exemplary structure shown, are Two parailel ¢hafts
11 and 12. The axes of these shaffts intetsect the plane
indicated by the index line 1—1 'of Fig. 2 (that s 'the
longitidinal centerline of the @pparatus).

Two meshing similar gears 13 and 14 “ire réspectively
Tigidly ‘mounted on shafts 11 and 12 ‘above the tupper
siirface of the bottom of the main frame. = Accordingly
the shafts T1 and 12 are rotationally timed. Shaft 12
‘extends ‘beneath the bottom of the main frame, and rigid-
Iy mounted on the lower portion of this shaft is a pulley
15. Obviously the pulley nrovides medns ‘whereby the
dpparatus ‘may . be belt-driven by a suitable external
source of power.

Rigidly mounted on shaft 11, above gear 13, is a block
support 16. Rigidly mounted on shaft 12, above gear
14 -(but substantially off level with respect to, and, lower
than, block support 16) is another, and like, block sup-
port 17.

Fig. 2 is a more or 1ess Ciagrammatic plan view of the
first embodiment, with certain ‘parts omitted. However,
an ‘adequate top ‘view of the block supports 16 and 17 is
provided. Tt will be noted in this figure that a bight

18 s provided in block support 16, and 7 similar bight

19 is provided in block support 17. The bights 18 and
19 Have ‘a ‘common angular relationship to fheir respee-
tive ‘block supports 16 ‘and 17 and, of ‘course, to the
sHaffs 11 and 12. Tn Fig. 2 both bights #re disposed
toward what amounts to direction 270° in the drawing.
Plainly when the skafts 11 and 12 have turned 180° the
bights ‘will then be disposed toward whit dmoutits ‘to
Jirection 90° in the drawing, and a- illustration theredf
would be a mirror image of Fig. 2. , .
‘Extending radially from the upper surface of gear 13
is @ rigid arm 20 ‘at the outer edge of which isa standard
21 supporting a spool 22 of filament 23. Extending
radially from ‘the upper surface of gear 14 is a similar
arm 24 at the cuter end of which Is a standard 25 ‘sup-
porting ‘a ‘'spool 26 of filament 27, which spool in ‘the
present embodirent provides “filament supply mesrts,”
@ t44t term is used in the appended claims. In Fig. 1,
both arms, 20 and 24 have a common angular veldtion-
ship to their respective gears 13 and 14, ‘and, of course,
to ‘the shafts 1% and 12. With respect to shafts 11 and
12, the bights 18 and 19 have respectively angular dis-
positions ‘which are diametrically opposite the disposi-
tions ‘of the arms 20 and 24. The arms 20 and 24, the
standards 21 and 25, and the spools 22 and 26, are all
to the right of the vertical centerline ‘of the figure. In
this figure standard 21 is seen to pass through the bight
19 of block support 17. Also, in this figure, standard
25 passes to the right beyond the periphery of block sup-
port 17 and is near the righthand side of the ‘miain frame
10. “The relative positions of the standards, spools and
filaments, When the shafts 11 and 12 have rotated 180°

from “the ‘solid line positions of Fig. 1 are indicated by-

a ‘phastom to the ieft of the vertical centerline of the
figure. It will be immediately apparent in Fig. 1 that the
outer ‘end of ‘arm 20, standard 21, and spool 22 travel
in @& ‘tirular path which considerably ‘overlaps gear 14,
Accordingly the two spools 22 and 26 travel in circular
ofbifs ‘which ‘twice intersect -each other as ‘shown in
The block supports 16 and 17 are ‘slidably received
withini “‘concave arcuate notches or recesses 28 and 29
respectively provided in a block 30. . See Fig. 2. As'a
refinément, not shown ‘in the drawings, ‘the “plock “sup-
ports 16 and 17 may be provided with “Several concentric
keyways and Tands near their peripheries, and, of course,
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the related notches 28 and 29 may be provided with seg-

¥heiital coticetitric Tands and kéyways addpted to mate

with the patterns provided on the block supports. Plain-
1y such patterns on block supports 16 and 17 will be in-
terrupted by the related bights 18 and 19. Obviously
block 39 cannot move because of the oppositely disposed
grooves 28 and 29; and the block is accordingly supported
by the two block supports 16 and 17, which rotate in
opposite directions. It will be ‘noted that the block 30
depends directly upon these block supperts for its sup-
port. As is well known, it is ‘common in the art to sup-
port the filament, or strand, carriers, ‘which mecessarily
travel in twice-intersecting -orbits, near the periphery of
at least one intérrupted ring gear. Or two interrupted
ring gears may be used, the gears themselves representing
the overlapping orbits. Rigidly mounted on block 30,
and slightly eccentrically, as shown in Figs. 1 and 2 is
a mandrel support 31 which has a conically shaped upper
¢nd which provides forming means out of the center ‘of
which rises the mandrel proper which is designated 33.
(It will be shown subsequently that for the mandrel 33
an ‘axially progressing core may be substituted.) _

To this point this first embodiment of the apparatus is
adequately suited for making interlocking ‘helicoid slide
fastener stringers of ‘the class referred to above. i this
embodiment is to be employed ‘as a -core ‘covering or
braiding machine a spool 34 of suitable core material
thay be rotatably placed on 2 stub shaft 35 (see Fig: 2)
which is rigidly mounted ‘eccentrically on ‘block  30.
Where the operation desired is to cover a core the sup-
port 31 ay be “centrally supported on block 30, A
passage ‘way 36 in ‘sapport 31, indicated in dottzd lines
in Fig. 1, ‘may Teceive the ‘core rhaterial from ‘spool 34
5o that by any suitable means it may be pulled out of
the center of the top of the support 31. Of course under
these -conditions the mandrel 33 will have been ‘removed.
It is ‘unnecessary here to illustrate or describe means
for ‘pulling the core upwardly through the passage way
36; but it will be readily understood that tension exerted
on the core will ‘cause spool 34 to rotate.

While no counter weights are shown in Fig. 1 ‘to tom-
pensate Tor the eccentrically positioned spools 22 and 26,
it ‘will be understood, that to prevent the ‘apparatus from
loping ‘whether working to ‘make interlocking ‘helicoid
slide fastener stringets or to cover a ‘core with braided
filaments, -or ‘stiands, a system of compensating for the
aggregate eccentric loads ‘of arm 20, standard 21, ‘spool
22, and ifs filament 23 and for arm 24, standard 25, &
spool 26, and filament 27, should be provided. To
counterbalance these loads accurately when filament is
being unwound from both spools 2% and 26 is extreimely
difficult. -So, in practice, the counterweights used afe
usually -of ‘sufficient mass exactly to counterbalance the
two ‘eccentric 1oads when one-half the filament from both

spools has been withdrawn. But it will be plain that

when both spools are fully loaded with filament ‘the
counferweights ‘are not heavy enough to prevent some
slight lope in the apparatus and that this condition con-
tinues, although it decreases in magnitude, until ‘precise-
1y one-half of the filament has been withdrawn. A's'soon
as more than one-talf of the filament of the spools has
been ‘withdrawn the ‘eccentric load sought to be counter-
balanced progressively gets lighter than the counter-
weights.
couriterbalances to ‘compensate for the variation of mass
of the ectentric loads some lope is almost impossible to

avoid; ‘and for this reason it is not ideal to employ ‘ee-
centric supplies of filament which must fiecessarily Vary
in ‘finass ‘as the apparatus operates.

However, this first embodiment of thie invention, while
niot ideal, accomplishes the novel result 'of avoiding rizid-
1y ‘anchoiing the mandrel support and'spool of core mate-
ral ‘diréetly fo fhe tmain frame of the -apparatus; and,
thereby, of course, avoids the well Known interrupted
ring <géar system. '

In the absence of means for varying mass of
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Figs. 3, 4, and 5 illustrate a second embodiment of the
invention, This embodiment solves both the problem of
supporting the mandrel, or of feeding the core, within
the area bounded by the overlapping orbits without rely-
ing directly upon the main frame (and thereby avoids in-
terrupted ring gears) and the problem of overcoming
two eccentric loads of filament supply, which constantly
change in mass. In short, in the second embodiment of
the invention, there is no need for a continuously vary-
ing system of counterbalancing the steadily decreasing
supplies of filament, and, in consequence, the apparatus
involves no varying eccentric loads, Tig. 3 is a vertical
section of the embodiment according to the index line
3—3 of Fig. 4.

The main frame of the second embodiment may be
much like that of the first embodiment, and is designated
§0. The main frame is preferably a casting. Iis pri-
mary requirement is that its construction is such that am-
ple bearings may be provided for two vertical shafts,

Suitably journaled in the main frame are two parallel
shafts 51 and 52. The shafts are vertically disposed
and are prevented from moving axially by means of
their respective bearings 53 and 54, The axes of shafts
51 and 52 intersect the plane indicated by the index line
3—3 of Fig. 4 (that is, the longitudinal centerline of the
apparatus).

Two meshing similar gears 55 and 56 are respectively
rigidly mounted on shafts 51 and 52 above the upper
surface of the main frame, Accordingly the shafts 51
and 52 are rotationally timed. Both shafts extend
beneath their bearings in the main . frame; and rigidly
mounted on the lower portion of shaft 52 is a pulley
§7. Obviously the pulley provides means whereby the
apparatus may be belt-driven by a suitable external source
of power, -

Rigidly mounted on shaft 51, above gear 55, are two
block supports, the lower one being designated 58 and
the upper one 59. Rigidly mounted on shaft 52, above
gear 58, are two other Etlock supports, staggered with
Tespect to block supports 58 and 59, the lower one be-
ing designated 68 and the upper one 61. See Fig. 3.
The four bleck supports are of substantially equal thick-
ness, but block supporis 58 and 6§ are larger in diameter
than block supports 58 and 61. It will be noted in
Fig. 4, which is a more or less diagrammatic plan view
of this embodiment, that bights 62 and 63 are provided
Tespectively, in block supports 58 and 59, and that bights
64 and 65 are provided respectively in block supports
60 and 61; and it will further be noted that bights 62
and 64 have the same angular dispositions, and that
these bights are slightly staggered with respect to bights
63 and 65, which also have the same angular disposi-
tions,

The block supports 58—61 support, approximately in
the manner of the block supports 16 and 17 a block 62a,
which, like block 30, is provided with concave arcuate
notches; but, in this case there are four block supports,
and, accordingly, four slots; to accommodate block sup-
ports S8—61, the slots are respectively indexed 63a,
64a, 652, and 66. Of course the outer areas of the block
Supports may be provided with concentric keyways and
lands to mate, in reverse order, with such patterns pro-
vided in the notches of block 62a. The principal pur-
pose of the employment of four sustaining block sup-
ports for the block 624 is to minimize any rattle of the
block which may be effected by the bights and this prac-
tice has been found to be highly successful. In order to
compensate for the staggering of the bights of the block
supports, the filament feeds 67 and 6§ as indicated in
Figs. 4 and 5 are slanted.

It w.il be noted in Fig. 3 that yokes 69 and 70, sus-
pended from the lower ends of shafts 51 and 52, support
spools 71 and 72 which may revolve on axes normal
to the respective axes of the shafts to. which they relate.
The filament of spool 71 is led through a coaxial bore
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73 in shaft 51, and through a bore 74 in a radial arm
75 to the stock of the feed 67; and the: filament of spool
72 is led through a coaxial bore 76 in shaft §2, and
through a bore 77 in a similar radial arm 78 to the
stock of the feed 68. See in Fig. 3. The filament of
spool 71 is indexed 79, and the filament of spool 72 is
indexed 80. For purposes of claiming the present in-
vention, feeds 67 and 68 in arms 75 and 78 respectively
will be understood to be embraced within the term “fila~
ment supply means,” which term has been heretofore
used in connection with the first embodiment shown, and
the same will be understood to apply to. equivalent por-
tions of subsequent embodiments, . S

It is obvious that the radial arms 75 and 78 must be
counterbalanced to avoid any lope in the apparatus. - Of
course, no counterweights. are shown; but it will- be
perfectly clear that if each counterweight substantially
offsets the eccentric load of its related radial arm, feed
stock, and filament, that the weight differential is negligi-
ble, being only that of the filament itself beyond the
feeds, as best illustrated in Fig. 3.

Manifestly this embodiment of the invention not only
avoids the difficulty of anchoring the mandrel or core
support, here indexed 81, to the main frame, but also
avoids the varying ‘eccentric loads of two unwinding
spools of filament by causing the spools- to unwind nor-
mally to the shafts which support them. . .

Fig. 6 shows another embodiment of the invention
which incorporates the features of the second - embodi-
ment (Figs. 3, 4, and 5), but makes it possible to supply
the apparatus, at the outset, with an extremely large
amount of filament, ) o : L

The figure is largely schematic, and obviously required
main. frame portions are omitted. ) ‘

Two vertical shafts 100 and 161 are connected to-
gether by equal gears 102 and 103. Mounted : above
each gear is an eccentric radial arm carrying at its outer
end an upright filament feed. With respect ‘to shaft 160;
the arm is 104, and the feed is 105; and, with respect to:
shaft 161, the arm is 106, and the feed is 107. The
filaments are delivered from beneath, as in the second em-
bodiment; the filament relating to feed 105 is designated
108, that related to feed 107 is designated 109,

Below the timing gears 102 and 103, a pulley 110 is
mounted on shaft 109 whereby the apparatus may be
belt driven. ‘

Above the timing gears and the eccentric radial armg
each shaft is provided with a block support, each with
the usual bight. The block support mounted on shaft
100 is indexed 111; that on shaft 101 is indexed 112, and
the upright filament feed 105 is shown passing through
the bight 113 of block support 112. A block 114, sub-
stantially like those previously described, receives the
outer portions of, and is supported by, the block sup-
ports i1 and 112. Mounted on the block 114 is a
mandrel or core support 115.

In order that the spools or reels of filament may be ex-
traordinarily large shafts 196 and 101 are respectively
coupled to yokes 116 and 117 by means ‘of universal
joints 118 and 119. The two yokes diverge from each
other beneath the universal joints, as shown in the figure:
and the bottom portion of each yoke is provided with a’
stab shaft mounted in a suitable bearing. Journaled in
each yoke is an exceptionally large reel for filament.” The
ree] reiating to yoke 116 is indexed 129, that relating to
yoke 117 is indexed 121. It will be noted that the yokes
and their reels are 90° out of phase, '

Filament is indicated in the figure as a phantom in the
upper portion, but is not shown loaded on the reels. Pro-
vided on each yoke, above the regl, is a filament. tension-
ing device 122. _ S

An essential ‘principle of this invéntion is to support
the mandrel without anchoring the same ‘tg the “main -
frame of the apparatus. Fig. 7, which is bracketed in the
drawing,.shows, diagrammatically an elevational view ang
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4plan iew-of 4 mandrel support 125 which is:suspended
Fron 4 -circular rrdngemeiit -of ;permanent ‘magnéts 126.
To thé Tight in the ‘elevational view fragmentary filarhetit
foods 127 and 128 are indicated. As the filament feeds
Totite aboiit thair réspective intersecting orbital paths one
o §ioie of the permahent ‘magnets is Taised momentarily
to'clear one or another-of the filaments. A suitable-means
of ‘selectively Taising and lowering the magnets should,
of course, be'timed with the winding devices.

Fig. :8 shows a form ‘of the invention ‘which s substan-
tiaMy like ‘that illustrated in Figs. 3, 4, and 5 except that
thie tifrred shiafts slant toward sach other and'the universal
joints are eliminated. - The ‘advantage gaiied Hére is that
the filament Teeds revolve ‘about the handrel Suppost at
dpproxiniately the sdme distahce, ¥nd the ‘préblem -of
eecetitricity is alriost whelly avoided.

“Thie tifijed “shalts afe indexed 125 -and 126% ‘their
related g¥ars 127 ‘and 128'; ‘and the block 129, from
which ‘the fhandrel Suppért 130 rises ‘vertically, s ‘sup-
potted By three block sipports 131, 132, and 133, the
first being mounted on shaft 125 -and the last two being
moiinted on shaft 126, such block supports supporting
block 129 substanitiaily -in the same ‘manner as block ‘sup-
ports 16 and 17 in ‘the ‘embodiment of Fig. 1, and block
‘Supports 58, 59, 60, and 61 in the embodiment of Fig. 3,
exeept ‘that block stippotts 431, 132, and 133 enter in-
clinedly disposed ‘concave arcuate notches ‘in block 129.

“The ‘feel yokes are in line with thie axes ‘of the timed
shiafts. Revolving with shaft 125" is yoke 136, within
which ree] 137 ‘revolves, ‘carrying filament 133; and Te-
‘volving ‘with Shafi 126’ is yoke 139, within Which reel
140 revolves, carrying filament 141. “The filarients and
fhieir ‘Duths ‘are shoWn in Phantoin, the siial ‘tensioning
‘devices are indexed 142. Eccentric filament feeds above
e titning gears 127 A 128 are designated 143 and 144.
Yt will be noted in Fig. 8 that ‘the -otitléts of the Teeds are
substantially equidistant from the top of the mandrel sup-
port. The sustdining ‘block Suipports 131, 132, and 133
de ‘présuimed to have the isual bights such as block sup-
ports 16 and 17, Fig. 2. o

“The angularity of the shafts is Tor the purpose of per-
fittiitg the largest possible ‘storage reels of filament to
be used. S _

By use of this form the necessity of using differential
fetisiotiihe dévices to compensate for the eccentricity -of
the filament feeds, resulting in a slacking of the filament,
is @voided. All other advantages shown -in Fig. 6 are
included in Fig. 8, especially that of permifting the use-of
extraordinary large supplies of filament.

In the form shown in Figs. 9, 10, and 11 the result
accomplished in the device of Fig. 8 is the same. The
two filaments 150 and 451 -are always substantially-equi-
distant from the top of the mandrel support 152. In this
form the term “block” will be understood to include
block base 153, with block supports 154 and 155 moving
in arcuate notches 456 and 157 in-such block base 153,
and block collar 158. The filament feeds 159 and 150
aiz like those shown 'in Fig. 3 -except that the taps of the
feeds are bent toward the top-of the mandrel support.
The understructure of the apparatus is substantially the
same as in Fig, 8.

A cross section of the block is shown as that of a circle
having two oppositely directed recesses to -accommodate
and slidably receive the biock supports. Furthermore,
the block is wedge shaped so that it is supported from the
biock coilar and is wedged between ‘the block supports.
_All-advantages of the divergent yokes in Figs. 6 and 8
for large reels of filaments -are included in this embodi-
ment ‘although ‘sot shown in Figs. 10, 11, and 12.

We claim:

_-L.-In 2 machine for winding two filaments in ‘opposite
directions about a core, a-frame; two vertical 'shafts jour-
‘ialed in said £rame; two like -nieshing gears,-one thereof
‘mounted ‘on‘each shaft; two like-radial drms, one thereof

10

15

25

30

40

50

60

65

3

mounted on and projecting beyond the periphery of gach
gear in commion -angular directions, with each arm -sup-
porting a filament carrier; two like block supperts, -one
thereof mounted on -each shaft, said block supports -hav-
ing bights in common angular directions -and 180° re-
moved from said-arms, said carriers passing through said
bights as said shafts rotate; a block having two -oppositely
directed ‘concave arcuate slots at different levels-and slid-
ably receiving, and being supported by the outer portions
of said block supports; and a core supported by said
block.

2. In a machine for winding two filarhents in opposite
directions about a core, a frame; two vertical 'shafts.jour-
naled in said frame; two like meshing gears, one “thereof
mounted on -each shaft; two like radial -arms, one thereof
mounted on and .projecting beyond the periphery of each
gear in common angular directions, with -each arm sup-
porting a filament carrier; two like block “supports “at
different levels, one thereof mounted on each shaft, said
block supports having bights in common angular direc-
tions and 180° removed from said arms, said carriers
passing through said bights as said shafts Totate; a block
baving two oppositely directed concave arcuate slots -t
different levels and slidably receiving, and ‘being ‘Sup-
ported by the ‘cuter portions of said block supports; ‘and
a core supported by said block.

3. In @ filament winding thathine having forming
racans and means for winding filaments about said form-
ing nieans in opposite directions, a block upon which said
forming meaxs is ‘mounted, and at least two oppositely
rofatable block “Supports in ontact Wwith ‘said block
whereby said block ‘is maintained in substantially non-
rotatable overative position by said block ‘supports.

4. In a filament winding machine having Torming
means, oppositely rotating shafts, and filament ‘supply
means rotatable with said shafts whereby filametits miay
be bppositely wound about sdid forming means, a block
@pon ‘which said forming means is ‘mounted, and block
supports rotatable with said shafts in contact with said
block, whereby said block is maintained in substantially
non-rotatable operative position by said block supports.

5. In a filament winding machine having forming
feans, opposiiely rotating shafts, and filament supply
ineanis rotatable with said shafts whereby filaments may
be oppositely Wound about said formixg means, a block
upon which said forming means is mounted, block Sup-
poits Totatable with said shafis in contact with said ‘block,
whereby said block is maintained in substantially non-
rotatable ‘operative position by said block supports, and
bights in said block supports providing ineans whereby
said filament supply means may follow unintefiipted cir-
cular -orbits including said forining meais.

6. In a filament winding machine as claimed in claim
3 wherein said filameiit Supply mheans have a common
angular direction, and said bights have a common angu-
far ‘direction diametrically opposed to that of said fila-
mentsupply mieans.

7. A 'filament winding miachine having forming means,
oppositely Totatable shafts, filamert feeds rotatable with
said shafts for leading filaments in opposite directions
about said forming 'means, means for driving said shafts,
a “blotk upon ‘which said forming means is mounted, a
plurality ‘of pairs of recesses in said block, the recesses
in -each of said pairs -being oppositely directed and at
different levels within said block, . a plurality -of block
supporfs mounted ‘on cach of .said shafts, there being one
block support on each of said shafts for each of said
pairs ‘of ‘recesses, each of 'sdid slots slidably receiving
one of ‘said block supports, said filament feeds being
slanted relative to the axes of said shafts, and -each -of
said block sipports having a bight therein, the bights in
those -of said block supports mounted on the same shaft
being -staggered, whereby said ‘slanted filament ‘feeds
naay “foliow whinterrupted ‘circular -orbits inichiding said
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8. In a filament winding machine having forming
means, two oppositely rotating shafts, and rotatable spools
of filament mounted for rotation with said shafts where-
by two filaments may be oppositely wound about said
forming means, a block upon which said forming means
Is mounted, said block having recesses therein, and block
supports mounted on said shafts, said block supports be-
ing slidably received within said recesses whereby said
block is maintained in substantially non-rotatable oper-
ative position by said block supports.

9. A filament winding machine comprising forming
means, two oppositely rotating shafts, two standards
mounted for rotation with said shafts, rotatable spools
of filamen* supported by said standards whereby two
filaments may be oppositely wound about said forming
means, a block upon which said forming means is mount-
ed, said block having recesses therein, block supports
mounted on said shafts for rotation therewith, said block
supports being slidably received within said recesses
whereby ‘said block is maintained in substantially non-
rotatable operative position by said block supports, and
bights in said block supports providing means whereby
said standards may follow uninterrupted circular orbits
including said forming means.

10. A filament winding machine comprising forming
means, a pair of shafts, meshing gears mounted on said
shafts and drive means for one of said shafts whereby
said shafts may be oppositely rotated, arms mounted in
common angular relationship upon said gears, standards
mounted upon said arms, spools of filament rotatably
supported by said standards for supplying filaments for
opposite winding about said forming means, a block upon
which said forming means is mounted, said block hav-
ing opposed concave arcuate notches at different levels
therein, block supports mounted on said shafts for rota-
tion therewith, said block supports being slidably re-
ceived within said concave arcuate notches in said block,
whereby said block is maintained in substantially non-
rotatable operative position by said block supports, and
bights in said block supports, said bights having a com-
mon angular relationship- diametrically opposed to the
common angular relationship of said arms, said bights
providing means whereby said standards may follow un-
interrupted circular orbits including said forming means.

11. A filament winding machine including forming
means, and means for oppositely winding two filaments
about said forming means, a block upon which said form-
ing means is mounted, said block ¢comprising a block
collar and a block base, said block base having recesses
therein, and oppositely rotatable block supports received
within said recesses and engaging said block collar where-
by said block is maintained in substantially non-rotatable
operative position by said block supports,

12. A filament winding machine including forming
means, two filament feeds mounted for opposite rotation
about said forming means, a source of filament for sup-
plying filament to said forming means through said fil-
ament feeds, whereby two filaments may be oppositely
wound about said forming means, a block upon which
said forming means is mounted, said block comprising

a block collar and a block base, said block base having '

recesses therein, oppositely rotatable block supports re-
ceived within said recesses and engaging said block collar
whereby said block is maintained in substantially non-
rotatable operative position by said block supports, and
bights within said block supports providing means where-
by said filament feeds may follow uninterrupted circular
orbits including said forming means.

13. In a filament winding machine having forming
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means, filament feeds for leading filaments in opposite
directions about said forming means, and means for -driv-
ing said filament feeds, a block upon which said forming
means is mounted, said block having recesses therein,
oppositely rotatable shafts, a block support mounted upon
each of said shafts, said block supports being slidably
received within said recesses in said block whereby said
block supports sustain said block in substantially non-
rotatable operative position.

14. In a machine as claimed in claim 13 wherein said
filament feeds follow intersecting circular paths about
said forming means, said forming means being located
within a symmetrical area defined by the intersection of
said paths but not at the center of said area. .

15. In a machine as claimed in claim 13, wherein each
of said recesses in said block comprises a concave arcuate
slot, said slots being oppositely directed and at different
levels within said block, each of said slots slidably re-
ceiving one of said block supports. )

16. In a machine as claimed in claim 13, wherein said
recesses in said block comprise overlapping concave ar-
cuate slots, said slots being oppositely directed and at
different levels within said block.

17. In a machine as claimed in claim 13, continuous
bores: through said shafts and said filament feeds, said
bores eimerging at the bottom of said shafts and the tops
of said filament feeds, whereby filament may be sup-
plied from below said shafts for winding about said form-
ing means.

18. In a machine as claimed in claim 13, continuous
bores through said shafts and said filament feeds, said
bores emerging at the bottom of said shafts and the tops
of said filament feeds, yokes secured to the bottom of
said shafts and spools of filament rotatably supported
by said' yokes, whereby filament may be supplied from
said spools for winding about said forming means.

19. In a machine as claimed in claim 18 wherein said
spools are disposed normal to the axes of said shafts,
said yokes being rotatable with said shafts, -

20. In = machine as claimed in claim 18 including
universal joints for securing said yokes to said shafts,
said yokes diverging downwardly, whereby large filament
reels may be accommodated within sajd yokes, said yokes
being rotatable with said shafts,

21. In a machine as claimed in claim 13 wherein said
recesses in said block are inclinedly disposed therein and
szid block supports are mounted on said shafts normal
to the axes of said shafts, whereby said. shafts diverge
downwardly from said forming means, continuous bores
through said shafts and said filament feeds, said bores
emerging at the bottom of said shafts and the tops of
said filament feeds, yokes secured to the bottom of said
shafts, and spools of filament rotatably supported by
said yokes, said spools being disposed normal to the
axes of said shafts, said yokes being rotatable with said
shafts.
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