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o all whom it may concern:
e

BeitknownthatI, JAMES CHRIS ANDERSON,

a citizen of the United States, residing at Jer- !
sey City, in the county of Hudson and State
of New Jersey, haveinvented certain newand |
useful Improvements in Winding-Machines,

of which the following is a full, clear, and ex:
act deseription. o
1'his invention relates to machinery for
winding fi
bobbins, or helices, and has special reference
to a machine in which spools upon which such

- material is stored are placed in the machine |

and the fibers, filaments, or strands led, re-
spectively, therefrom to a single winding-
spindle, upon which a plurality of the coils,

bobbins, orhelices are simultaneously wound. |
In the operation of such a machine my ex- |
perience has shown that occasions often arise

when it is desirable to partially unwind -the
colls, bobbins, or helices from-the winding-

~spindle and back-wind the material upon the

30

35

40

435

50

spools on which they were originally stored.

There are various reasons for the necessity of
this back-winding, and as one instance I may

mention the fact that in winding copper wire |

for electrical helices it is necessary that all
ot the helices which are simultaneously wound

upon the spindle shall when finished contain

the same number of turns of wire. = If in the
winding operation the wire leading to one
helix terminates, as is often the case, the ma-
chine cannot be stopped to splice the wire un-
til a number of turns of the perfect wire have

been wound into their respective coils, so that
16 18 necessary to nnwind these extra turnsto

the point where the wire terminated in the
defective helix. The difficulty of this back-
winding arises from the fact that the coils,
bobbins, or helices ou the spindle are all of

‘the same diameter and must give back or pay

oif the strands equally, whereas the spools

upon which the bulk of the material is stored

are likely to be of various diameters, owing

to the different quantities of material con-

tained, respectively, thereon, and if they are

positively driven to back-wind thestrands un-.

equal tensions will be created in the strands,
¢causing some of
become slack.

It is the object of my inﬁél‘l‘tion,' therefore,

to provide means for hack-winding strands on

equivalent.

bers, filaments, orstrandsinto coils, |

them to break and othersto

 their respective spools from a pluarality of

coils, bobbins, or helices of the same diameter
and all wound upon the same spindle or its
I accomplish this back-winding
operation without breaking or tangling the
strands by positively driving the winding-
spindle in a backward direction and simulta-

w"

| neously rotating the spools at a variable speed

controlled by the tension of their respective
strands. Thespecilicdevicesforaeccomplish-
Ing this are illustrated in the accompanying
drawings, in which— S -

IFigure 1 represents somewhat convention-
ally thespools, the winding-spindle, the power
devices, and the gearing all arrranged in ac-
cordance with my invention.

-

tional representation of the two conditions
under whieh the shifting-pulleys act. |

- Aindicates a power-shaft, and B a counter-
shaft carrying two pulleys b and &', loose on
sald counter-shaft and driven in opposite di-

rections from shaft A by the belts ¢ and ¢,

which pass around pulleys ¢ and ¢, respec-

tively, belt ¢’ being crossed to obtain the re-

verse direction. Between the two pulleys b
and b’ are the two pulleys b?and b, the former
of which is keyed to the shaft and the latter
loose thereon. Between the adjacent faces
of the pulleys frictional surfaces are formed,
by which when the pulleys are pressed to-
gether motion will be imparted from one to
the other.

spectively.

fis alever pivoted at /' and having a fork
engaging with a groove in the end of the
counter-shaft B, by means of which said shaft

may be moved longitudinally in either direc-
tion. The spring s acts to pull the lever fin

one direction, while power, either manual or
of other nature, is used to move the lever in

the opposite direction, where it may be locked
by the latch-lever ¢. With the understand-
ing that 0° is the only pulley positively con-
nected with the shaft it will be seen that when

, . . - ¥ig. 2isasec-
tion on line zx of Fig. 1. Fig. 3isa conven-

The outer pulleys 0 and 6" are
adapted to abut against the bearings ¢ e, re-
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the shaft B is forced over to the left-pulley b*

will be carried into contact with pulley b and
will receive motion from said pulley, while

the pulley &' will run idle in the opposite di-
rection and pulley 0° will not be driven at all;
also, when lever f is thrown to the right the

100
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connection between pulleys b and b? will be | is wound upon another until the coils, bob-
“broken, leaving pulley 6 to run idle, while

pulley b* will make frictional connection with
pulley b° and the latter will make frictional

connection with pulley &', thus driving pulley
b*in the reverse direction ,and with it pulleys
03 and b'. This reverse movement will, how-
ever, be slower th:m the former movement on

account of pulley ¢’ having smaller diameter

than pulley a.
I indicates a winding-spindle positively

~driven by means of a belt 2 from the pulley b7

whenever the shaft B is rotated in either di-
rection. Uponthisspindle the machine winds
a plurality of coils, bobbins, or helices ¢/, the
material in the form of strands, fibers, or fila-

- ments 2* being drawn off from spools jand be-

20

ing guided to feed upon the spindle in layers
by relatively-traveling guides %. .As a sub-
stitute for this single winding-spindle I, I may
use a number of spindles,all driven by pulley
0% and still carry out the idea of my inven-
tion. The spools 7 are mounted rigidly be-
tween cones 7' on the spool-shafts ¢, and these
shafts are mounted to rotate freely between
the centering-pins [and {’. The lower cone 7’

~Isprovided with a cylindrical surface 93, which
- forms one member of a frictional cluteh and

- ing and secured to the pin /'
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so muiation of slack and to insure proper laying

55

brake. The other member of thiseluich and

brake is a flat spring m, bearing against the

cylindrical surface and supported across the
arms of a yoke formed on a hub o', surround-
The spring 18
positively fixed at one end by a serew m' and
at the other end is adjustable, so that it may
be made to press with greater or lesser force
against the cylindrical surface j° by the screw
m*, earrying the thumb-nut m3 The pin {
has a bearing in the frame of the machine
and carries a bevel-pinion 0% which engages
with bevel-gear p’ on shaft p. This shaft is
driven by a belt ¢ from pulley 6. It will be
understood that the mountings of the spools
7 are all alike, and all are flexibly connected
with the shaft p, in the manner described.
The operation is as follows: The pressure
of the spring m upon the cylindrical surface
7 1s adjusted so that a suitable tension will
be given to the strands to prevent any accu-

of the convolutionsin the layers on the wind-
ing-spindle. At the same time, since the
strands are to be unwound from the spools

“merely by draft created by the winding-spin-

dle, care must be exercised not to make this
friction between spring m and surface 73 so

- great as to be the cause of breaking a strand.

60

When the ends of the strands have been prop-
erly connected with the winding-spindle, the
machine is started by throwing the pulleys 67
and b into frictional engagementin the man-
ner hereinbefore described, this condition
being .indicated at X, Fig. 3, This rotates
the winding-spindle and allows shaft p to re-

main stationary. The rotation of the wind-
ing-spindle draws the strands from the spools
7, and by the action of the guides % onelayer

bins, or helices are finished. Now in case

one of the strands terminates the operator
upon discovering the fact releases the latch

g and allows spring s to throw the pulleys
into the condition shown at'Y, Fig. 3, where-

70

upon immediately the shaft p is driven and

the direction of the winding-spindle I is re-
versed. The latter shaft p communicates its
motion through the pinions 0® to the yoke o

and spring m, and by reason of the frictional

engagement between said Splinﬂ* and the sur-
faee J° the spools are driven in the direction

| OppOSlte to that in which they rotated when

paying off the strands. This causes the
str::mds to be wound back upon the spools, in
which operation it will be understood that as
the winding-spindle pays off the strands uni-
formly the spools, which are of variousdiam-
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eters, must actually rotate at various speeds -

to avoid such a strain upon the strands as
would break them.
spindle pays off at a constant rate and the
frietion-clutech between the spool and the
shaft is set to yield before the strand will
break it is evident that the resultant speed
of each spool will be just sufficient to take
up its strand as fast as it is given off by the
winding-spindle. The winding-spindle must
be positively driven in this back-winding op-
eration, because if free it would run at the
speed determined by the strand pulling the
hardest upon it, and those strands which
were not pulling so hard would become slack,
With the speed of the spindle predetermined
the speed of shaft » should be such that the
spool having the least quantity of material
on it will rotate fast enough to take up the
strand as fastas itis given off by the spindle.
Then the other spools will slip to a greater
or lesser extent. When the strands have
been back-wound sufficiently, the machine is
stopped and the broken strand spliced,where-
upon the winding-spindle is again started for-
ward by throwing the pulleys into the eondi-
tion shown at X.

It will be seen that while the frictional de-
vice described serves as a differential clutch
for the back-winding operation it also acts as
a tension for the strands in winding forward,
the flat spring m being & mere brake-shoe."

Having described my invention, I claim—

1. Inamachineforwinding fibers,filaments
or strands into coils, bobbins or helices, the
combination of a winding-spindle, a plurality
of spools upon which the fibers, filaments or
strands are stored, means for cenducting the
fibers, filaments or strands from the spools to
the spindle, means for rotating the spindle
and spools backward, and a yielding connec-
tion between the respective spools and said
rotating means, substantially as deseribed.

2. Inamachineforwinding fibers,filaments
or strands into coils, bobbins or helices, the
combination of a winding-spindle, a plurality

| of spools upon which the fibers, filaments or
i strands are stored, means for conducting the

Now since the winding- .
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ﬁbels ﬁlaments or Stlands fl om the .&.pools toz |
the Spmdle ‘means for rotating the spindle.

and spools backward, and an adgjnsmble yield-

. ing connection between the respective spools
‘and said. IOt}thIDG" meﬂns subst&ntuﬂl; as de—'

| sembed

- 10

scmbed

4, Inamachme for WlIldIIl“'ﬁbelS ﬂ]a.meutéf
or stmnds into (,0115 bobbms or: hehees the |

. combination of a. wmdmff—-spmdle memu for

20

~rotating it, a- plurality of spools, means for |
dlrectlnﬂ' the material stored thereon to the i
-. 'Wlndmfr-spmdle a,C-*-haft a yleldm Healmfﬁ_%

rotating
__'du*eetmﬂ the material stored thereon to the
Wmchncr-spmdle a shaft, a yielding gearing

“between the shaft and each spool, and means =
for simultaneously reversing the direction of -

rotation of the wmdmﬂ'-spmdle and. rotating
| the shaft, substantially as described.

'_between the shmft and each spool, means s for o

'1evers1nfr the direction of rotation of the N
.'wmdmmspmdle and ret&tmw the Sh"hff suba R
| %tantlally as described. :

| _'2'.5', R
a. - Inamachine f0rw1ndmn*ﬁbe1"s ﬁlamentb P

{ or strands into coils, bobbins or hellces the -
3. Inamachmefor wmde*ﬁbms ﬁla,lnentsw

~or strands into coils, bobbms or hehces the
| eombmatwn of a WlIldlI]O -spindle, mean% for:
rotating it, a plurality of spools, means for
| dlwctmﬂ* the material stored thereon to the
| 'wmdmﬂ'-spmdle, a.shaft, a yielding ‘gearing
‘between the shaft and each spool, and means
for- rotatmﬂ' smd shaff sub%mntmll} as - de--

combination of a Wmdmﬂ*-spmdle, means for
it, a plurality of spools, means for

”35T    .
In mtness whereof I subscribe my Sl”l’la— SR

_tme in’ ple%enee 'of two witnesses.

JA"&IES CIIRIS ANDERSON

Ythﬂesseb - , e
WM. A, ROSJPAUM
I‘RA\IK 5 OBER

'f |
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