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The present invention relates to improve-

ments in machines for winding sewing machine
bobbins or other thread packages, of the type
comprising a rotating mandrel for drawing

thread from a source of supply throuch s wax-

Ing or other thread treating device, of which
the machine disclosed in United States Letters

Patent No. 2,343,935, granted March 14, 1944,
upon an application filed in the name of Paul

W. Senfleben, is an example.

‘The machine of the patent to Senﬂebeh'-abwé'

identified has, in addition to its winding mandrel
and waxing device, a thread cutter for sever-
ing the thread whenever eXcessive tension oc-
curs as a result of interruption of the normal
thread movement. Interruption of normal
thread movement may occur from any of sev-
eral causes, including exhaustion of the main
supply of thread or the presence of an enlarge-
ment in the diameter or “slub” of thread such
as will Imterfere with its passage through g
close fitting guide or stripper in the - waxing
device. S e

The supply of thread is applied initially to
- the machine in the form of a cop of thread

wound upon a central fiber support tube, and the

4 Claims. (CL 242—20) -
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final end of the thread is tied to the tube so that,
when the supply is exhausted, ‘movement of
thread through the waxing device will be inter-

rupted. 'To prevent such excessive tension on

30

the thread when the supply is exhausted as will
cause thread breakage at a location which will

require rethreading the waxing device gnd
thread guides elsewhere in the ‘machine, the
thread cutter of the patented machine acts be-

tween the waxing device and the winding man-
drel so that the severed end of thread will be

wound on the mandrel without withdrawing the

thread from the waxing. device. To cause: the

cutter to be actuated, a spring is connected
thereto and restrained from operation by a latch
for the cutter under control |
the thread. In
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:chi'xié," a thread guiding pulley surrounded lby g,

'split thread retaining cage having s narrow

passage for the thread. An enlargement which

is not admitted by the cage, therefore, will not

pass through the waxing device, and the thread
cutter, accordingly, will be actuated by the con-
tinued pull on the thread during winding oper-
ations. o | |
~.In the use of the patented bobbin winding
machine, however, when the speed of rotation

~of the winding mandrel has been increased above

two thousand revolutions per minute, it has been
found in-some instances that, upon the inter-
ruption of normal movement in the thread from
the supply for any cause, the thread cutter is

- not-able to operate with sufficient speed to pre-
vent breakage between the waxing device and

the supply. The waxing device must therefore

be rethreaded after thread breakage in spite of
‘the thread cufter arrangement referred to, the

thread frequently becoming broken within the
waXing device where. the surfaces are covered
with adhesive plastic substance, thus rendering
it difficult to locate and remove short or broken
thread ends. I o S
- It is accordingly an object of the present in-
vention to avoid the difficulties above enumer-
ated and to provide a bobbin winding machine
of the type described capable of operating at

high winding speeds, in which the thread will,

upon the occurrence of an interruption in the
normal thread movement from the supply, be
severed with certainty between the winding man-
drel and the waxing device at a location where
there is neither an opportunity for the thread

~ to be broken within the waxing device nor gz

40 _
' as that. disclosed
of the tension on
applying a new supply of thread.
to the machine with the cutter located and actu-

ated In this way, it is necessary only to discon-. 45

nect the final end which is tied to the support
tube and connect that end with the leading end

of & new supply, drawing the connected ends

manually past the guides and through the wax-
ing device. | - a |

the waxing device upon the presence of an en-

necessity for rethreading the waxing device.

- Other and more general objects of the inven-

tion are to improve the construction and mode

of operation of a bobbin winding machine such
sed in the patent to Senfleben

above identified. ._ | |
An important feature of the invention here-

'ina,'fter-'. more fully described, therefore, resides

In a winding machine having a relatively hich-
speed rotating mandrel for supporting a bobbin

or other thread package and having a spring-

- operated cutter for severing the thread when

As a means to avoid thread breakage within

largement in diameter, knot or slub in the thread,

the latch for restraining operation of the thread
cutter has connected to it, in the patented ma-.

by,

‘excessive tension occurs, in which there is pro-

vided means for limiting the tension on the
thread to an infensity below that which will
break the thread, so that sufficient time will be

given for proper actuation of the cutter after ap-

plication of tension. In the construction iHus-
trated, the tension limiting means consists of a
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thread engaging member for retaining a length
of thread greater than that which is required by
the winding operations between the times when
the normal supply is interrupted and the thread
is cut. The thread engaging member, accord-
ing to this feature, is acted upon by a spring
for yieldingly resisting movement of sald mem-
ber with a force sufficient to cause the cutter
to be actuated but with insufficient force to
cause thread breakage.

These and other features of the invention re=

lating to certain constructions, combinations and
arrangements of parts will be understood more
fully from the following detailed description:
taken in connection with the accompanying
drawings, in which

Fig. 1 is a view in right side elevation of the
upper portion of a bobbin winding machine em-
bodying the features of the present invention;

Fig. 2 is a detail view on an enlarged scale of
certain parts of the machine illustrated in Fig. 1,
indicatine the operation while movement of
thread from the supply is normal;

Fig. 3 is a similar view of the same parts of
the machine, taken when the movement of
thread 1s mterrupted or otherwise becomes ab*
normal;

Fig. 4 is a detail sectional view, on a still fur-
ther enlarged scale, taken on the line IV—IV of
Fig. 5, of a thread guide for intercepting enlarge-
ments or knots in the thread; and |

Fig. 5 is a plan view of the thread guide illus-
trated in Fig. 4.

The winding machine herein illustrated and
more fully disclosed in the Senfleben patent
above identified is provided with a rotating wind-
ing maridrel or spindle 6 to which a series of
empty bobbins may be attached and automat-
ically wound with thread to a predetermined
depth, the winding operations being transferred
from one bobbin to another successively while
the spindle roftates continuously until all the
bobbins are filled. The winding spindle is sup-
ported in suitable bearings in the main frame 8
of the machine and is connected to an alined drive
shaft (not shown) rotated by an electric motor
{0,

In order to insure accéurate termination of the
winding operations, the thread leading to the
mandrel is severed before rotation of the mandrel
is stopped, so that the mandrel may come to rest
thereafter without requiring the inertia of the
rotating parts including the motor to be absorbed
abruptly. Before being carried to the winding
spindle, the thread is drawn through a heated
waxing device comprising a pot 12 having an in-
ternal guide i4 and a surplus wax stripper 18.

The thread supply consists of one or more cops
each having a central fiber support tube {8, the
thread being led endwise from a cop and passing
through one of a series of slotted guide tubes 20,

upwardly over one of three alined guides or

- pulleys 22 and then downwardly through a slotted
guide tube 24 into the wax pot 12. In case an
enlargement, knot or slub is present in the
thread, it will become jammed in the thread
guides, particularly in the wax stripper i6, thus
causing thread breakage, unless suitable provision
is made to prevent it. Such breakage generally
will occur in the wax pot 12, and the broken end
will be drawn through by the winding operations,
thus leaving the other end in the pot where it
may be retrieved and the pot rethreaded only by
separating the pot from its mountings.
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supply of thread is exhausted, a spring actuated
thread cutter similar to that indicated at 26 is
provided in the patented machine, acting along
the lead of the thread between the wax pot (2 and
the winding spindle 6. The thread cutter 26 is
arranged to be actuated also when all the bobbins
on the spindle are filled with thread as well as

when undue or excessive tension exists in the

thread, following such obstruction to normal
passage of thread as would cause thread breakage.
Thus, the thread is severed automatically when-
ever the supply of thread on the cop supporting
tube 18 is exhausted or whenever the normal
niovement of thread is interrupted in any way.
To insure actugtion of the thread cutter when
the supply on the cop support tube 18 is ex-

‘hausted, the final end of thread is tied to the

tube so0 as to prevent passage of the end through
the-guide tube 20, the tube 18 striking the frame
beneath the guides if the cutter does not operate
spor efioush. Interrupting normal movement of
thread through the guide tube thus increascs
tle. tension sufficienitly to cause the thread cutier
28.t0 be actuated in the manner indicated, leav-
ifig a length of thread in the wax pot and both
ends outside readily accessible.

The thread cutter 2§ comprises a sharp edged
plate or knife having & rib secured in a groove
it the free end of an drm on a cutter lever 28,
rotating loosely on the end of a fixed shaft 39.
Coiled. about the huly of the cutter lever is a
spring 32 for actuating the cutter, one end being
hooked around the cutter lever and the other
end passing throvgh an opening in the lug of a
collar 34 fixed to the outer end of the shaft 30.
To restrain the cutier in Inoperative position
during windirg opeérations, the shoulder formed
by the rib on tlie cutier plate or blade is engaged
by a projécting portion of a latch arm 36 pivoted
on 3 pin 38 secured in the arm of a lever 40 also
rotatably motinted on the shaft 38. The latching
arm 36 is yvieldingly maintained in raised position,
supporting at its free end a bolt 41 on which the
pulleys 22 rotate, When excessive tension is
applied to theé thread between the supply and the
mandrel or spindle 8§, the thread acting on the
pulley 22 disengages the latching projection
from the cutter 285 and enables the cutter to
move gcross the path of the thread hetween the
wax pot anid the mandrel or spindle infto engage-
ment with an anvil rod 42 shdaped to cause the
cutter blade to shear the thread and to clamp the
severed: efid of thread extendinig from the wax
pot between the arm of the cutter lever 28 and
the gnvil rod 42. A similar releasing action of
the cutter is effected whatever the cause of
tensiomn in. tie thread whether by an enlargement
or slub i the thread becoming wedged within
the restricted opening of a thread cage 44 sur-
rouidinig a pulley 22 on the latching lever 36
or  otherwise. As thus far described, the con-
struction of the parts and the operation thereof
gre: Similar to those illustrated and described in
the Senfleben patent.

When the machine is' operated at relatively
high speeds with a- mandrel rotation above two
thousand revelutions per minute, difficulty arises
fromy failure of the cutter to sever the thread
before the tension in the thread is built up to
the breaking point. The inertia of the cutter
lever 28 arid the lateh arm 36 are such that a
oregter tithe is required for the operation of the
gutter than for the winding mandrel to with-

draw 4ll available slack in the thread and 1o

In order to prevent thread breakage when the gg apply g breaking teénsion to the thread. Under
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these conditions, the tube 18 will strike the frame
beneath the guides, as shown in Pig. 3, and the
thread will be broken or pulled loose from the
tube in such a manner as to require the ma-
chine and wax pot to be wholly rethreaded.
In accordance with the principal feature of
the present invention as has been stated, means
is provided in the machine of the Senfleben
patent for limiting the ftension below the break-
ing point of the thread between the time the
supply is interrupted gnd the thread is severed
by the cutter. 'The means for limiting the ten-
sion on the thread below the breaking point
whenever interruption of the normal supply in
the thread occurs, comprises a yielding thread
restraining member, the vielding force of which
is sufficient to cause the cutter to be actuated
but insufficient to cause thread breakage. Thus,
when the supply of thread is exhausted on the
support tube 18, tension will immediately be ap-
plied 1o the thread sufficiently to cause the cut-
ter to be actuated but thread will be given up
yieldingly for a suitable length of time to enable
the cutier to sever the thread with certainty.

Instead of leading the thread directly from o

a guide tube 20 to a latch arm actuating pulley
22 in the manner described in the machine of
the patent referred to, the thread in the present
machnine is carried downwardly from the upper
| end of the guide tube 28 beneath one of a series
of auxiliary pulleys €46 and upwardly to 3 cor-
responding guide pulley 22 on the latch arm,
thus holding aside in restrained position a loop
¢f thread of substantial length. The auxiliary
culleys are mounted on an arm £8 pivotally
mounted on a screw 58 threaded into an upright
block B2 secured to the frame of the machine.

To maintain the auxiliary pulley supporting
arin 48 yieldingly in thread restraining position.,
the mm is held in lowered position by a spring
&4 stretched between g pin on the arm and a pin
cn the block 52, The auxiliary pullevs 45 also
2¥2 surrcunded by a series of cages 58 held in
stationary relation with the arm 48 by a pin 58
passing through a projection on the arm 48 and
inrough indentations in the edges of the cages
24. With this arrangement, when the supply of
thread is exhausted on a support tube (8, the
tensicn on the thread is immediately mcreased
causing the grm &8 to rise until the spring actu-
ated cutter has an opportunity to sever the
thread.

In order to avoid undue wear at the upper
ends of the guide tubes 29 and to prevent pas-
sage of enlargements, knots, ete., in the thread
t0 the wax pot, the upper ends of the tubes are
fitted withh a quick threading guard plate 80 se-
cured by screws B2 to that portion of the msa.-
chine frame which supports the upper ends of
‘i?l’lﬁ guide tubes. The guard plate has U-shaped

xvremities through the ends of which screws 62

pass Lo secure the plate to the machine frame,
. substantially straight slotted central por-
tion receives the threads from the guide tubes.
If an enlargement in the thread of greater di-
ameter than one of the slots attempts to pass
the guard plate, it becomes wedged within the
slot, causing tension to be applied to the thread
and the thread cutter to be actuated in the usual
way. By locating the guard plate between the

l'"“""lE"-'?l ]
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| 6 |
auxiliary thread restraining pulleys and the sup-
ply, all danger of thread breakage upon inter--

ruption of the normal supply is avoided.

- Having thus described the invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is: |

1. A winding machine, having a mandrel for
supporting during formation a wound package of
thread, a spring-operated cutter for severing the
thread when eXcessive tension occurs, and a
thread supply, said machine comprising means
for supporting the thread on the supply for de-
iivery to the mandrel and for increasing the
tension on the thread upon interruption of nor-
meal thread movement, in combination with
means for limiting the tension below the break-
ing point of the thread hetween the time the sup-
ply is interrupted and the time the thread is sev-
ered by the cutter. |

2. A winding machine, having a mandrel for
supporting during formation a wound package of
thread, a spring-operated cutter for severing the
thread when eXxcessive tension occurs, and a
thread supply, said machine comprising means
for supporting the thread on the supply for de-
livery to the mandrel and for increasing the ten-
sion on the thread upon interruption of normal
thread movement, in combination with a yield-
ingly restrained thread engaging member for re-
taining a length of thread greater than is wound
upon the thread package between the time the -
supply is interrupted and the time the thread is
cut.

3. A winding machin_e, having a mandrel for
supporting during formation a wound package
of thread, a spring-operated cutter for severing
the thread when excessive tension occurs, and a
thread supply, said machine comprising means
for supporting the thread on the supply for de-
livery to the mandrel and for increasing the ten-
sion on the thread upon interruption of normal
thread movement, in combination with a thread
engaging member for retaining a length of

thread greater than is wound upon the thread

package between the time the supply is inter-
rupted and the time the thread is cut, and a

spring for yieldingly restraining said member
with a force sufficient to cause the cutter to be
actuated buf insufficient to break the thread.

- 4. A winding machine, having a mandrel for
supporting during formation a wound package
of thread, a spring-operated cutter for severing
the thread when excessive tension occurs, and a
thread supply, said machine comprising means
for supporting the thread on the supply for de-
livery to the mandrel and for increasing the ten-
sion on the thread upon interruption of normal
thread movement, in combination with a yield-
ingly restrained thread engaging meémber for re-
taining a length of thread greater than is wound
upon the thread package between the time the
supply is interrupted and the time the thread is
cut, and a guard plate for interrupting the move-
ment of thread upon the presence of an enlarge-
ment in the diameter of the thread, located along
the thread between the supply and the yieldingly

- restrained thread engaging member to prevent

passage of such enlargements to the winding

mandrel.
LEON A. HICKOK.
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