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1

This invention relates to stranding machines,
that is, to machines for stranding together
numbper of wires to form a stranded electric con-

ductor or a wire rope. In such machines each
component wire is drawn off from a supply reel

or bobbin and led to and passed through a rotat-
ing guide or lay plate which lays it helically,

generally around an advancing centre core, which
may be a single wire or a previously stranded

group of wires. In particular the invention is
concerned with stranding machines of the kind in
which (or in a section of which) the Wire-cqn-
taining bobbins are mounted with their axes coin-
cident with the machine axis, and the wires as
they are drawn off from the bobbins due to the
forward movement imparted to the stranded con-

ductor by the draw off wheel or capstan are

gulded towards a lay plate by a rotating flyer. In
such machines, as indeed with most types of
stranding machines, it is necessary, when the
bobbins run out, to stop the machine, remove the
empty bobbins and insert full bobbins in their
places, to join the tail ends of the wires from the
run out bobbins to the leading ends of the wires
from the full bobbins and then to restart the
machine. o N

By the present invention we provide a strand-
ing machine having one or more sections of
axlally aligned bobbins which eliminates the need

for handling the bobbins in such section or sec-

‘tions and considerably reduces the duration of
stoppages due to the bobbins of such section or

sections running out. In our improved machine,
~which comprises a section or unit (or a number

of -sections or units), consisting of two axially
aligned groups of axially aligned bobbins, pro-

vision is made for drawing off wires from each
of the two groups alternately and guiding them
towards a lay plate. Means are also provided for
rotatably driving the bobbins of each group of
a. section independently of those of ‘the other

12 Claims. (CL 57—34)
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Figure 2 is a plan on a greatly 'enlafg‘ed scale
as compared with Figures 1a and 15, showing one

- Of the sections of two groups of axially aligned

|

10

bobbins, of which the machine shown diagram-
matically in Figure 1 is built up, |
Figure 3 is a fragmental sectional view drawn
to a still larger scale and showing in greater
detail the way in which one of the groups of

bobbins of the section or unit shown in Figure 2
15 supporied and the speed of the bobbins con-

- trolled,

15

25

511

Figures 1-4, and

- strand together

Figure 4 is an enlarged cross-section taken on
line IV—IV in Figure 2, and | -
Figure 5 is a fragmental elevation of one of the

-secticns of two groups ot axially aligned bobbins

ol a modified form of the machine shown in

Figure 6 is a fragmental end view of the brake-

drum shown in Figure 5.
20

Retferring first to Figures la and 1o, it is ex~
plained that the machine shown .is designed to.
ther thirty-seven "wires to form a
stranded conductor comprising an inner layer
of six wires laid around a central wire, an inter-
mediate layer of twelve wires laid around the
inner layer and an outer layer of eighteen wires
lald around the intermediate layer. To this end
It comprises_six axially aligned sections or units
designated I, II . . . VI.. These sections or units
are similar and each consists
aligned groups of axially aligned bobbins. They

are arranged to form three groups, the first of
- Which consists of section T

WAl 1518 0 I the bobbins of which
Supply: the wires for the inner layer, the second

‘of sections IT and III, which together contain the

- bobbins supplying the wires for the intermediate

layer, and the third of sections IV. V and VI,
‘Which together contain the bobbins supplying the

- wires for the outer layer of the stranded con-

40

group of the section for the purpose of re-wind-

~ing them whilst in the machine and whilst wire

is being drawn off from those of the other group.
- The invention will be more fully explained with

.the_aid of the accompa__nying_ di'&WingS;'_"'Wherein_-
‘Pigures lg and 1b together constitute a dia-

erammatic plan of an example of stranding ma-

~ chine constructed in accordance with the _in?gr_i—ﬁ |

tion, -

' driven from lay shaft §,
45

ductor. h o
tube | which is rotatably supported in bearings -

Each section comprises a main support

2, 3 and is rotatably driven by a chain and
sprocket drive &, the rear section,.section T, being

 a second lay shaft 6, and the front section being

a take-up reel {0..

driven through s third lay shaft 7. All three lay
shafts are driven by a motor 8, which through

lay Sh:aft" 7, aISOdrlveS &"d__raW'-oﬂ-" CapSt&n 9 and - I
The front end of the main. =~

of two axially

R (Raadd sections IT and IIT form-
Ing the intermediate group being driven through =
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smeo.a.t tube of the rear section, section I carries
a lav nlate fi which guides the wires irom the

saction to the stranding point for that section.
Thz.. corrvesponding parts of the sections IIT and
VT each carry o lay plate which guides the wires
from the sec b:.ou and from the section or sections
with which i is associated to form a group, to the
stranding point for the group. To impart to the
stranded conductor as 11; is being produced a non-
cireular section and a pre-spiralled formation, &
pre-spiralling head {2 is located in front of the
lay plate of the second group of sections, and a
second pre-spiraliing head {2 in frcnt of the 1ay
plate of the third group of sections. Each of
these heads 12 is driven by a chain and sprogket
drive 13 from the lay shaft § ai the same speed
as the main support tube of section I.

As will be seen more clearly from Figures 2
and 3, the main support tube { of each section
carries a pair of kobbin support tubes 21 and 22
each of which surrounds the main support tubse

! and is rotatably supported thereon and adapted

2.659,102
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to be driven by the support tube and independ-

ently of that tube, alternatively. On the front
bobbin support tube 21 is rotatably mounted &
group of six bobbins 23, each of which is adapted

‘to be driven by the bobbin support tube through

one or mare friction couplings 25. These cou-
plings are adjustable. They may be adjusted to
allow wire to be drawn off the bobkin under ap-
propriste tension, that is without undue tension
on the one hand or over-running of the bobbkin
on the other. In this case they serve to brake
the bobbkins relative to the bobbin support tuoe.
Alternatively the friction couplings may be ad-
justed to allow the bobbins to he driven by the
bobbin support tube without slip, for the purpose
‘of re-winding the bobbins. A second group of six
bobhins 24 is similarly mounted on and similarly
driven by the rear bobbin support tube 22.

~ The means for guiding wires 26 drawn o1l from
each of the two groups of bobhins 23 and 24, al-
ternately, may comprise a pair of flyers (one for

25

30
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snokes) mounted on the main support tube 1 be-
tween the two bobbin tubes 2§ and 22 and carrying
at its periphery a number of arms 29, for instance,
two disposed on diametrically opposite sides of
the main support tube {. These arms extend
more or less parallel with the axis of the machine
either forward or rearward and carry pulleys 3
which serve to guide towards the disc 28 the wires
from either the front group of bhobbins or from

the rear group, depending upon the position of

the arms 29. 'The disc carries appropriately
placed pulleys 31 and 32 for guiding the wires 24
inwardly towards the main support tube { and

+hen. forwardly between that tube and the front

bobhin tube 2f. The arms 29 of the filver may

‘be pivoetally attached to the disc 238 as shown in

Ficures 5 and 6 so that by swinging each arm
through an arc of 180° it may be transferred

from the front group of kobkbins 23 to the resr

group 24. In this case provision will he made to

anchor the extremities of the arms 29 in & readily
derachable manner to the front end of the front
bebhin tube 21 and to the rear end of the rear

bobbin fube 22, alternatively. Instead of piv-
otally aitaching the arms to the disc 28, each
orm 28 may, 28 shown, be supported at one end
in a bearing 23 on the disc 28 and at its other
end in g bﬂarmg 24 carried by a radial arm 35 on
the front end of the front bobbin tube 21 or, al-
ternatively, in a bhearing 39 on the disc 28 and

. in g besring 27 carried by a radial arm 38 on the

4()

each group) either of which can be held sta-

tionary whilst the bobbins of the group with
- which it is associated are being rotatably driven
independently of the group being driven by the
main support tube, for the purpose of re-winding

them. Alternatively the part or parts of the -

fiver which rotate around the bobbins can be
- made readily defachable to allow re-winding of
"~ the bobbins when driven independently of the
main support tube.  We prefer however, to use a

two-position fiyer 27 capable of guiding wire from

each of the two groups of the section alternately.
- In th prefarred arrancgement employing a two-
p051t10n flyer, which is shown in Figures 2 and 3

each of the wires 26 from the fmnt group of bob- )

bins 23, is guided by the fiyer 27, first outwards

~ from the machine axis then backwards to & point
between the two groups of hobbinsg 23 and 24,
then inwards towards the main support tube |

. and then forwards, between the front bobbin tube

towards the
When the front group

24 and the main support tube {,
lay plate it (Figure 1).

 of bobbins 22 is being re- -wound, each of the

wires 26 from the rear groun of bobbins is guided
by the flyer 27 in its alternative position. first

outwards and then forwards to a point between

the two groups of bobbins 23 and 24, then in-

wards towards the support tube and forwards be-
tween the front bnbbm tube and the support tube

to the lay plate {i, as shown by the broken 11nes

i'-l.'..
. .S
{jd-

between bhobbins 22 are similar.

rear end of the rear hobbin tube 22. With this
arrangement each of the arms 29 is transferred
from one position to the other by removing it
from one pair of bearings 28, 84 and inserting it
into the second pair 36, 37, one or both bear-
ings of each pair being laterally openable, as by
removal of a retaining pin 24¢a or 31q, to facilitate
the transfer. This arrangement s preferred to
the pivotal form of attachment because it has the
advantage of leaving the periphery of the disc
28 free to serve as a brake drum 28 for a cen tral

hand brake 28 which is operated by an electric

thruster 40 and enahles the section to be brought

.**apldly to rest when desired or in the event of

wire breakage In the armngemeni; shown in
Figures & and 6 the brake band 39 is replaced bv
a pair of brake shoes 58. | |

Preferably the wires 26 passing forward be-
tween the main support tube 1 and the bobbin
tube 2{ are segregated from one another by ar-
ranging a number of small bore tubes &1 around

the main support tube | and passing one wire

through each of these tubes.
The friction couplings 25 may be of any smt—

able form but those between each two bobbins

23 preferably comprise g flanged collar 42 which

carries a friction disc on each face of its flange

and which is permitted to move longitudinally
with respect to the bobbin support tubes 21 but
is prevented from rotating on the tube by means .
of a parallel key 142. The friction couplings 25
At the front
end of the front bobbin tube 21 (and the rear

end of the rear bobbin tube 22) the frlctmn.

coupling 25 preferably takes the form of an ax-
ially adjustable collar 43 which serves as all

abutment and carries a friction disc on the side

facing the adaacent bobbin, and the friction

coupling 25 at the rear end of the front tube
(and the front end of the rear tube) preferably
~ takes the form of & collar 44 which carries a

- friction disc on the side facing the bobbin ad--

in Flgu,re 2. The flyer 21 may comprise a disc 28

(or a;tprnatwely 2, number of- 1ad1ally extending

- _]acent to if.

This second collar 44 is allowed
- to move axially along the bobbin tube 21 to a
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limited extent but is prevented from rotating
with it in the same way as the axially movable

collars 42. Means are provided for exerting ax-

ial pressure upon the collar 44 whereby a fric-

tional retarding force is applied to each of the

bobbins when wire is being drawn from them.
This axial pressure may be controlled by cen-
trifugal force so as to have a -maximum value

when the machine is starting or stopping. This
result may be obtained by means of g, split ring
45 which is supported on radlal arms 34 mount-
ed on the main support tube {. The ring, which
is constrained to rotate with the main support

tube | and of which the two -halves are. held

together as by springs 55, carries inclined sur-
faces 5H%.

the sliding collar 44 on the bobbin support tube
S0 that these pins exert a thrust upon the col-

lar which is a maximum when the machine s
stationary, gradually diminishes as the machine

speeds up and the two halves of the ring move
apart, and gradually increases as the machine

slows down and the two halves of the ring draw

together, thereby preventing excessive slip when

the machine starts up and over-runnmg When‘

the machine slows down.

During the stranding opela,tmn the bobbm
tube 21 (or 22) carrying the bobbins 23 (or 24)
from which wire is bemg drawn off is locked
to the support tube I, as by means of a dog
clutch 41 (or 48). During the operation of re-
winding the empty bobbins 24 (or 23>, the bob-

bin tube 22 (or 2!) carrying those babblns is

permitted to rotate relative to the main tube i
by releasing the dog clutch 48 (or 47) and is
- driven at an appropriate speed, for instance, by
means of a chain drive 49 to a chain wheel 59

- mounted, in the case of the front bobbin tube

21 at the front end of the tube, and in the case
-~ of the rear bobbin tube 22, at the rear end of
- the tube. During the re-wmdmg operation the

~thrust pins 46 of the bobbin ‘group being re-

These engage the ends of a number
of axially slidable thrust pins 458 which bear upon

5 .

15

20
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least one section comprlsing axially aligned front'__-
and rear groups of axmlly aligned. ‘bhobbins,"

means for drawing off wires from said front and
rear groups of bobbins alternately and guiding

them' towards a lay plate, and means for ro-

tatably driving the bobbins of each group in- .
dependently of those of the other group for the
purpose of re-winding the bobbins of one group

- whilst wires: are being drawn off fmm the bob—'_ -
10

bins of the other group.

2. A wire stranding machme compmsmg at
least one section comprising a main support tube,
means far driving said tube in rotation about
its axis, a Ppair of bobbin suppert tubes rotat-
ably mounted on said main support tube, two
groups: of a,}nally aligned bobbins rotatably
mounted, one group on each of said bobbin sup~
bort tubes, means for driving each bobhin sup-~
port tube by said main support tube and in-
dependently of said main support tube, alter-
natively, means comprising at least one frmtmni‘
coupling for coupling each bobhin to its bobbin
support tube, means for drawing off wires from:
each groupr of bobbins a.lterna,tely, and means

for adjusting the friction couplings of each sroup

- of bobbins indeperidently of those of the other

groups whereby to allow wires to be drawn off

under appropriate tension from the bobbms of' o

- ohe group whilst the bobbins of the other group

30

i !
|

~are driven-hy their bobbin support tube mthout

slip for the purpose of re-winding them. -

3. A wire strandmg machme comprlsmg at
least one section comprising a2 main support
tube, means for driving said tube in rotation about.-

25 its axis, a pair of bobbin support tubes rotatably =

mounted on said main support tube, two' groups

- of axially aligned bobbins rotatably mounted, one .

A1)

group on each of said bobbm support tubes, re- -
leasable locking means for locking each of said
bobbm support tubes to said main support tube,
means for driving each of said bobbin support

tubes 1nd9pendent1y of said main support tube™

~.ab a speed differing: from that of said main sup-

‘wound are locked in their positions of maximum

thrust as by links 57, to enable the bobbins to be -

o
i .

driven without slip by the 1ndependent1y drwen |

bobhin support tube.

For the purpose of re-winding the bobblns*:‘

there may be mounted alongside each section a

flaking bar i (Figure 1) carrying a number of

wire guides {51 (one for each hobbin of the sec- |
This bar may be reciprocated longitudi-
- nally by a constant velocity eam 52 so as. to

tion).

guide the wires 26 uniformly ‘on to the bobbins

that are being re- -wound from a corresponding
- number of swifts §3. The latter may be mount-

ed upon 4 movable support so as to serve both
;groups of bobbins. -

‘It will be understood from the precedmg de-

| scnptlon that in this s;::eclﬁca,tmn the term
“section” does not necessa,rlly des1gnate the

~ whole of that part of g stranding machine which
applies all the component wires. of any one

layer of a standard conductor or cable compris=
ing two or more layers of wires but may imply
a portion of such part, in other. words,
“section” we mean g3 part of 'a stra.ndmg ma-.

chine which applies some or all” of the compo-.

nent wires of any one layer.

Naturally the maximum advantage as regards

"1educed handling of bobbins will ‘generally: bhe

‘derived from the invention when the invention

is applied to all sections of a strandmg machme
- What I claim as my invention Ist AR
1 A wire strandmg machme compnsmg at

69

by a

75

‘port tube, means comprising at least one frie-"
tion coupling for coupling each bobbm to its

bobbin support tube means for drawmg off wires

from ‘each group of bobbins alternately, and

~ meansfor adiusting the friction couplings of each
group. of bobbins independently of those of the

.~ other- group whereby to allow wires to be drawn -~

off under: appropriate tension from the bobbins |
‘of one group whilst those of the other group are S

~driven by their bobbin support tube wzthout shp"_' o
for the purpose of re-wmdmg thﬂ'rn | s |

4, A wire. strandmg ‘machine compmsmg at: '

'lea,st one section comprmmg a main support tube,

means for driving said tube in rotation about-its
axis, a pair of bobbm support tubes 1otatably -

_ mounted on said- main support tube, two- groups
- of axially aligned hobbins rotatably mounted one

group on each of said bobbin support: tubes, means "

- for drwmg each bobbin support tube by said main :
. -support tube -and- mdependentlg of said- mam-.._ st
support tube, alternatively, means comprising‘at = = -

least one friction couplmg for counlmg each bob-

.bm to its bobbin support tube, means for draw- |
ing off wires from each group of bobbing -al-
‘ternately, centrifugally controlled means for ad- -

“justing the friction couplihgs: of ‘each group of

bobbins whilst wires are being drawn off from the

-bobbmq of the group, whereby sazd couplings are
- more . eﬁectwe at -low “than - athigh machine - -

‘speeds, and means for setting. the friction cou= . =
plmgs of ea.ch group of bobbms to drwe the bob-—'{"--"'-:‘-



- exert a cﬁntro]led retarding force on each bob-

. natively;, towards: a:lay. plate, said flyer means:
. guiding-the wires from: the:ffont ‘group: first’ ‘out=:

2:650;199:

binszof:the: group- mthnut shp threughnut -thei
uperatmn ofre=winding:thema -

5:: An. wire: stranding: machine:: comprrsmg ab-
least one section: comprising:a. main support-tube;;
means for:driving said:-tube in:rotation-about-its- &
axXis, ..a- pair: of: bobbin- support’ tubes. . rotatably:
mounted-on-saidg main:support :tube, two:groups.
of -axially aligned bobbins rotatably mounted; one:

- eroup onreach of 5aid:bobbin support tubes; means-

for driving each bobbin support tube by:said main 18-

support-tube:and-independently of said main sup-
port tube; alternatively; a- fixed -end collar and-an
axially slidable:collar-on each of said bobbin sup-
port .tube,- a. plurality of-bobbinsg on-each. bobbin

support-tuber-between.the end collars-thereon, .a 15

plurality-of -axially slidable: infermediate collars:
on::each bebbin: support-tube; one-between: each-
two.adiacent bobbins; means.constraining.the end
and intermediate collars.on-each kobbin support:

tube to rotate-therewith; friction facings.on said 20

collars:-for-engaging end: faces on the bobbins ad-
jacent - them;, means-for. drawing -off - wires: from-
each group: of bobbins-alternately; and means for
applying. a :controlled :degree of -pressure-to .the
slidable:end-collar-on each bobbin subport tube o5
for-the purpose of-exerting. a- controlled retarding
force:on each bobbin whilst -wire-is-being drawn
off from it and for.the purpose Df drwmg it with-
out-slip whilst re-winding it: | -

6. A -wire-standing: machme comprlsmg at least a0
one section:comprising: a- main - support: tube,
means-for-driving.-said tube in rotation about its
axis; . a-pair of bobbin- support: tubes rotatably
mounted on said: main-support:tube, two groups:
- of; axially alicned  bobbins- mtatably mounted,
‘one.group on -each of said bobbin support tubes,
‘means.-for. driving-each .bobbin support tube by
said main support tube and independently-of said
main support tube; alternatively; a fixed end col-

1ar:and an axially-slidable collar:on each of said’ zn

bobbin . support-tubes, a plurality of- bobbins on
each: bobbin support tubke-between the-end col-
lars.thereon; a. plurality of axially slidable inter--
medlate collars:on: each bobbin support tube, one-
between -each. two adjacent bobbins; means-con+ .
straining the-end-and. intermediate.-collars on-
eaeh bobbin- szmport tube to rotate therewith,
 friction facings.on :said collars for engaging-end-
~ faees- on--the: bobbing- admcent them; means for.
drawing- off. wires- from- each.-group of bobbins-
‘alternately, a:plurality of- axially-slidable thrust-. oU
~ pins on each bobbin: support tube for applying an .
axial :thrust. to:its:axially slidable-emd collar, a-
 split ring driven .by-said main support. tube and-
comprising. pa:cts that move. outwards against the
- aetion.of. sprmg force under. the effect of.cen--
trifugal .force, inclined surfaces on said. ring en-
gaging said thrust pins and. applmng therefo a
thrust which diminishes with increase in speed’
of rotation of the main support tube, t:rhereby to-

&0

GG

_ binon the tube whﬂst mre is bemg drawn off
' '_from it. -

CCTTA mre strandmg machme as: cla,lmed in-
claim 6, having rmeans for lockmg said thrust: a5

- pins’in then positions of ‘maximum thrust.

8. A wire stranding machine comprising a sec-
tion which includes a main support: tube, axially:
alighed front-and rear groups of ax rially aligned,

- wire=carrying: bobbms rotatably mounted on-said 20
~ tube; rotating: flyer means for guiding wires from

 the: hobbins of “the front and rear groups; alter—-

o .wards"fmm itheanachme*ams‘* then backwards "!;n 75,

. pendently-of those of the other

8
a: point -between -the:fwo--groups .of ;bobbing, then’
inwards-towards said main support tube-and for-
wards- towards- the: lay plate -and guiding: the
wires frem:-the--bobbins-of -the rear group first:
outwards- from: the machine axis; then forwards
to g point between the two groups of bhobbins,
then: inwards towards the main support tube and-
forwards-through the front group of -bobbins to-
wards the lay: plate; and means for driving -the
bobbins: of -each group independently of tnose: of
the -other-group for the- purpose of re-winding
the bobbins of ‘one group whilst -wires are being
drawn off -from the bobbins of the other-group.
9. A wire-stranding machine - comprising a. sec-
ticn which comprises-a main suppoit tube; axially
aligned front and rear groups of axially aligned,
wire-~carrying bobbins: rotata,bly mounted on said
support-tube, a two-position flyer adiustable to:
enide-wires from-each of said two groups of bob-
bins; alternately, towards a lay plate; said fyer
in-one-of its two positions guiding the wires from-
the--bobbins:.of the-front- group first outwards
from the machine axis; then backwards to a poinf

-~ hetween: the twor groups of ‘bobhins, then - inwards

towards: said-main support tuhe and forwards
towards the lay plate and in therother of its two"

positions guiding the wires-from the kgobbins- ol

the rear group first cutwards from the machine
axis, then forwards to a point between the two
groups of bobhins, then inwards towards the said
main - support - tube. - and forwards through the

- front group of bobbins towards the lay piate, and
- means for driving the bobbins of each group inde-

pendenily of those of the ofher group ior the pur-

71 pose of re~winding the bobhins-of one group whilst
- wires-are being arawn of

from-the bobkbins of the
other-group. | s S
10, A wire stranding machine comprising &
section which comprises a rotatably driven main
support - tube;. front’ and rear hobkhin-: support
tubes rotatably mounted on said main support

~ tube, a front:-group of ‘axially alizned, wire-carry-

ing bobbins-mounted on said front bobodin sup-
port tube; a-rear group of axially aligned, wire-
carrying:-hobbins mounted on said rear bobkin
“ support tube, atwo=position fiver adjustable to

- guide wires from each of saidtwo sroups of bob-
- bins,-alternately, towards a lay plate; and means

inde-
group for the
purpcse: of re-swinding the bobbins of-cne group

for driving- the bhobhins of each group:

 whilst wires are being drawn off from the bobbins

of the other group, smd fiyer-comprising a cens
tral support 16cated on said main support tube

between said front and rear bobbin support tubes,

a’ pair-of end: -supboris: located one at the front
end-of said front bobhin-support tube and one at
the rear end of said rear bobbin support tubhe, at

~ least two arms and ‘means for detachably secur-
ing-said ‘arms to said central and front end sup-.
port and:to -said central and rear-end support,
alternately. whereby said arms:extend longitu-
- dinally of said front and rear groups of bobhins,
- alfernately, pulleys- on said arms for guiding

wires: from . the. bobbins- of - the neizhbouring:

egroup towards:sal id central sunpmt gnd pulleys
on-said central. support for guiding said wires
inwards and forwards between said main support

tube angd said front bobbin: support tube;

11, A wire stranding machine as claimed in
claim 10, wherein the central support is a. cirecu-

- lar-member - of which the perlphery cnmpnses a

brake.drum;.

12. A wire strandmg *nachme for the manu-
facture of.a, mult1-1 a,yered stra,ndecl ere nroduct,




2,859,192

comprising a number of axially aligned units of
similar construction arranged in groups, each of
- sald groups comprising at least one unit and con-
taining bobbins for supplying the wires for one
layer of said stranded wire product, each of said
units including axially alighed front and rear

groups of axially aligned bobbins, means for

drawing off wires from said front and rear groups
of the unit, alternately, and guiding them to-
wards a lay plate for the unit, and means for
rotatably driving the bobbins of each group of the
unit independently of those of the other group

5

10
of the unit for the purpose of re-winding them

whilst wire is being drawn off from the bobbins
of the other group of the unit. |

STANLEY WARWICK RIPLEY.
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