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UNITED STATES PATENT OFFICE.

CELESTINO MAZZUCCHELLI, OF COMO, ITALY.

DOUBLING AND TWISTING MACHINE.

Specification of Letters Patent.

Patented Aug. 1,1916.

Application filed June 15, 1914.  Serial No. 845,126,

To all whom it may concern.:

Be it known that I, CEresTino Mazzuc- '

CHELLI, a subject of the King of Italy, resid-
ing at Via Briantea 1, Como, Italy, have in-
vented new and useful Improvements in
Doubling and Twisting Machines; and 1 do
hereby declare the following to be a full,
clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to letters or figures
of reference marked -thereon, which form a
part of this specification.

This invention relates to improvements in
a method for doubling and twisting raw silk
threads and similar very thin textile fabrics
and to a machine for carrying out this
method. ‘

The object of this invention is to provide
a doubling” and twisting machine, wherein

~ the twisting of the single threads of silk or
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the like may be carried out simultaneously
with the doubling of two or more threads
and with the winding up of these threads
upon bobbins, from' which they may be
wound off during the subsequent treatment
of the twine.

A further object of this invention is to
provide a machine of the hereinbefore men-
tioned type, which operates to subject
doubled threads to all twisting operations
not only in the case that the single threads
have been first twisted, but also in the case
that this has not been done, and which fur-
ther permits the manufacture of every kind
of yarns in a most advantageous manner.

* The machine according to this invention
is 'so constructed that it can be used either
as a doubling and twisting machine or only
as a doubling machine, in which latter case
the thread is drawn off from a stationary
bobbin. All variations in the number of
revolutions of the bobbins from which the
thread to be twisted is wound off and, there-

fore, also the degree of the twist and the -

speed of delivery of the machine may be al-

tered in 4 most convenient manner. On the

~other hand, a variation in the direction of
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travel of the belt driving the twine-bobbins
operates to alter the direction of rotation of
the twine. :

By the use of the machine which forms
the subject matter of this invention the fol-
lowing advantages are obtained :

1. The remarkable length  of the thread

acted upon, imparts to the thread a great
elasticity, and the very sensitive thread-ten-
sioner, sa regulates the tension of the thread
and keeps it uniform, that it is possible to
draw off the thread by a conveying pulley
in a uniform and very quick manner from
said pulley, and with threads of the finest
kind, the velocity with which the thread can
be pulled off the pulley is only limited by
the number of revolutions of the bobbins,
which may rotate in a machine-according to
this invention with a speed of about 14000
revolutions in a minute, while in the hitherto
known machines the highest number of
revolutions attainable was 8000—10000.
Owing to the high speed of the twine-bob-
bins the output of the machine can be con-
siderably increased as compared with the
hitherto known arrangements. At the same
time the exactness with which the twisting
and doubling are carried out is very great
and the thread is not subjected to any strong
tensile stress as is the case when the
doubling is carried out separately, so that
the frequent breaks of the thread and the
waste connected therewith are avoided, the
doubling being carried out according to this
invention in such a slow manner that breaks
of the thread are entirely prevented.

2. Owing to the fact that the machine is
provided with means for bringing the single
groups of the machine to a standstill as soon
as the corresponding thread breaks or as
soon as a bobbin is full, a considerable sav-
ing in workers as well as in machines and
power may be attained. These advantages
are particularly of great impeortance for

countries, in which night work is not per-.

mitted. ‘
The -construction of the single machines
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is such, that a plurality of machines may

be arranged one above another.
In the accompanying -drawings a -con-
struction according to this invention is illus-

_trated by way of example.

‘Figure 1 shows a front elevation, partly
in section, of the whole machine; Fig. 2 is
partly a section on the line A—A of Fig. 1
and partly an end view seen in the direction
of the arrow B shown in Fig. 1. Fig.3isa
part of an end view seen in the direction of
the arrow D shown in Fig. 1, illustrating
parts of the driving gear, Fig. 4 shows a dia-
grammatic top view of the means for driv-
mg the twist-bobbins, Fig. 5 shows on an
enlarged scale a part of a section on the line
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A—A of Fig. 1, illustrating the means for
bringing the machine to a standstill the in-
stant the thread breaks or as soon as the
spool is full, Fig. 6 is an end view of Fig. 5,
seen from the left hand side, Fig. 7 is a sec-
tion on the line C—C of Fig. 5, Figs. 8 and 9
show the mechanisms illustrated in Fig. 5 in
two further positions and Fig. 10 shows a
detail. :

A strong frame having lateral standards
1 rigidly connected by means of shafts 2 and
having also bobbin-carriers 3 supports the
different mechanisms of the machine. The
upper ends of the lateral standards 1 sup-
port plates 4. The shape of these plates 4
is such, that other lateral standards 1 may
be arranged above them, in case that there
has to be provided a machine consisting of
several superimposed single machines.

5 denotes the main driving shaft extend-
ing over the whole height of the machine.
This shaft 5 is supported in a separate frame
6 provided on the left hand side of the
main frame of the machine (Fig. 1). On
the shaft 5 there are mounted a loose and
fast pulley 7 and 8, respectively, as well as a
large driving pulley 9. ‘

10 denotes a second pulley mounted on a
vertical axis 11, which is capable of being
adjusted in a horizontal direction in a
bracket 12 provided on the right hand side
of the main machine-frame (Fig. 1). An
endless belt 13 passes over the pulleys 9 and
10 and rotates the twist-bobbins 14.  (Figs.
1, 2 and 4). The vertical shaft 5 carries
near its upper end a worm 15, which meshes
with the worm wheel 15, mounted on the
shaft 16 carrying the bevel wheels 17. The
latter mesh with the bevel wheels 18 mount-
ed on the shafts 19. On the shafts 19 there
are mounted the conveying pulleys 20 for
the thread, said pulleys being arranged in a
suitable manner with regard to the bob-
bins 14. 21 denotes the bobbins upon which
the doubled thread has to be wound. FEach
of these bobbins 21 is pressed normally
against one of said conveying pulleys 20

. (Figs. 2 and 5) and each of them is carried

by a double armed lever 22 having a bifur-
cated upper end (Fig. 6). The levers 22 are
pivotally mounted on one of the connecting
shafts 2 and a weight 23 (Figs. 2 and 5) acts
in such a manner upon them, that a good
frictional contact between the bobbins 21
and the conveying pulleys 20 is obtained.
The thread wound off the bobbins 14 re-
ceives from the latter the necessary twist
and passes at first through the thread-ten-
sioner 24, which may be of any suitable con-
struction, whereupon it is fed past the sta-
tionary thread-guide 25, the controlling and
stopping fork 26 and the thread guide 27,
where it is doubled (see Figs. 1 and 5 to 7).
From this guide 27 it is fed around one half
of the circumference of the pulley 20, from
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where it is guided over a stationary thread-
guide 28, which is fixed to the machine frame
and which prevents a shifting of the thread

upon the conveying pulley, and over a -

movable thread-guide 29 to be finally wound
upon the bobbin 21. All the thread-guides
29 working together with the pulleys 20
mounted on the same shaft 19 are fixed to a
rail 30 extending over the whole length of
the machine. To impart to each of the rails
30 a uniform to and fro movement in their
longitudinal direction, there is provided in
connection with each of the shafts 19 a
toothed whee] gearing 31 transmitting the
drive of the shaft 19 to a disk 32 having a
groove 33. In this groove 33 works a roller
34 of a lever 35 pivotally mounted at its
lower end to a projection 36 (Fig. 1) of the

- machine frame and connected at its upper

end by means of an arm 30, to the rail 30.

The thread-tensioner 24 operates to regu-
late the thread tension just as circumstances
may require and the tension imparted to the
thread by this device corresponds to the ten-
sion with which the thread is wound upon
the bobbin, since the tension will not vary
after the thread has passed the tensioner 24
but for the additional small tension pro-
duced in the thread-guides. )

The conveying pulleys 20 securing a
uniform winding off of the thread impart
to the bobbins 21 an absolute uniform ro-
tary movement corresponding to the speed
of rotation of said pulleys, so that the
thread is wound uniformly upon the bob-
bins 21, the diameter of which cannot exert
any influence upon the speed with which the
thread is wound upon these bobbins.

The hereinbefore mentioned controlling
and stopping fork 26 exerts a pressure upon
the thread, which is smaller than the pres-
sure to which the thread is subjected.

The different means controlling the wind-
ing up of the thread, which may be adjust-
ed in the manner as circumstances may re-
quire and which will be hereinafter more
fully described, operate to increase consid-
erably the speed with which the thread may
be wound up, this speed being only limited
by the speed of rotation of the bobbins 14,
which, as already mentioned, may make
14000 revolutions in a minute. For the pur-
pose of varying the number of revolutions
in a minute there has only to*be varied the
speed of rotation of the conveying pulleys

-20, for which purpose I make the different

bevel-wheels 17, 18 interchangeable.

I shall now more fully describe the means
for bringing the single groups of the ma-
chine to a standstill as soon as the corre-
sponding thread breaks ¢r as soon as the
corresponding bobbin is full.

At first I shall describe the means for
stopping a group when the corresponding
thread breaks. These means are best shown
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in Figs. 5 to 9. The controlling and stop-
ping fork 26 resting upon the thread and
pivotally mounted at 26, to an eye of a hub
provided on one of the hereinbefore men-

- tioned shafts 2 carries at one end a small

rod 37 carrying an adjustable weight 38.

40 denotes a gouble-armed lever pivotally
mounted at 41 on the hub 42 and Eaving a
lateral projection 39 lying in the path of
movement of the rod 37. A second lateral
projection 43 provided on said lever 40 nor-
mally engages a recess 44 of a lever 45 piv-
otally mounted at 46 to a further eye of said
hub 42. A rod 47 carrying at its upper end
a projection 49 and lying on the lever 22
supporting the bobbin 21 is pivotally mount-
ed at 48 to the lever 45, so that an oscilla-
tion of the latter causes a to and fro move-
ment of the rod 47 in its longitudinal direc-
tion.

For each group of devices there is mount-
ed on each shaft 19 an eccentric 61 (Fig. 8)
driving a small roller 50 provided on a rod
51. The roller 50 imparts to the rod 51 a
forward movement, while a spring 52 moves
said rod 51 backward. The rod 51 is sup-
ported on one end by the shaft 19 and at
the other end by a guide-slot 53 provided
in the double-armed lever 22. The end of
the rod 51 lying farther away from the
shaft 19 has on its underside two offsets 54
and 55 respectively. The offset 55 slides
in the guide-slot 53 of the lever 22, while
the offset 54 is moved to and fro above the
projection 49. The upper end of the lever
92 carries a small projection 56 acting as a
support for a lever 57 pivotally mounted on
the shaft 19 and having on its underside
offsets 58. A downwardly extending pro-
jection of this lever 57 has a hook shaped
lower end 59, which engages the rod 51 and
brings the latter into its normal position
after it has been displaced.

As will be best seen on the right hand
side of Fig. 1, each conveying pulley 20 is
loosely mounted on the corresponding shaft
19 and receives its drive from a friction disk
59,. A spring 60 presses the disk 59, against
the corresponding working surface of the
pulley 20, which is kept in its proper posi-
tion by the eccentric 61. The parts 59, and
20 may be thrown out of gear by means of
a double-armed lever 62 pivotally mounted
on an arm 63 fixed to one of the shafts 2.

“The lever 62 has a bifurcated upper end and

carries on this end projections working m a
groove 64 of the hub of the disk 59, and it
is operatively connected to a link 65 having
at one of its ends a pin 65, projecting in a
slot of the lever 22. The lever 62 carries
a projection 66 acting as a support for a
friction block 67.

68 denotes a vertical rod fixed at its up-
per end to the lever 22, while its lower end
is connected to a double armed lever 69 piv-

otally mounted on the frame of the machine.
The other end of the lever 69 is connected
to a rod 70 carrying a friction member 71,
which may be pressed against a friction
disk 72 fixed to the spindle of the bobbin 14.
Such a rod 68 is provided in connection
with each lever 22 and each bobbin 14.
The operation of the hereinbefore de-
scribed stopping mechanisms is as follows:
As soon as the thread breaks the controlling
and stopping lever 26 resting normally upon
the thread drops down. A projection 81 on
the lever 26 thereupon strikes against a lever
83 pivotally mounted on the hub 42 and car-
rying a weight 82. (The lever 83 is held in
its normal position by a stop 84). Thus, the
lever 83 is rotated in a counter-clockwise di-
rection, so that the weight 82 is brought to
act upon the lever 26, the latter being then
rotated under all circumstances through a
certain angle. Owing to the downward
movement of the lever 26, the lever 43 is
raised, so that it comes out of engagement
with the lever 45. The latter is then free
to rotate in the direction of the arrow G
shown in Fig. 8 and it moves thereby the
rod 47 upward, so that the projection 49 is
moved into the free space provided between
the offset 54 and the lever 22 (see Fig. 8),
the latter being moved in the direction of
the arrow K (Fig. 8) as soon as the rod 51
carrying said offset 54 is moved in the direc-
tion of the arrow H shown in Fig. 8. Here-
by the projection 56 provided on the lever
22 is moved behind one of the offsets 58 of
the lever 57 (see Fig. 8) and is kept in this
position by the projection 56 engaging one
of the offsets 58, the lever 57 being then
moved to a small extent in the direction of
the arrow I, so that the bobbin 21 is brought
out of the contact with the conveying pulley
20. The counter-clockwise movement im-
parted to the lever 22 operates the link 65
and the double-armed lever 62, so that the
friction disk 59, and the conveying pulley
20 are thrown out of gear. During the next
inward movement of the arm 51 the offset 55
of said arm comes to lie behind the lever 22
(see Fig. 9),so that the latter will be further
rotated in a counter-clockwise direction as
soon as the arm 51 is moved in the direction
of the arrow H shown in Fig. 9. Owing to
this second movement of the lever 22 in said
direction the rod 68 is lifted to such an ex-
tent that the friction member 71 is brought
to act upon the disk 72, thus stopping the
bobbin 14, while the link 65 and lever 62
are so moved that the member 67 can act
upon the conveying pulley 20 to quickly
stop the latter. The increasing diameter of
the bobbin 21, upon which the thread is
wound, causes the lever 22 to move in a
counter-clockwise direction until the offset
55 of the arm 51 sliding in the guide 53 is
moved out of this guide and brought to rest
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on the lever 22.  As soon as this takes place
the different stopping mechanisms will be
actuated in the same manner as when a
break of the thread takes place.

In order to prevent a dropping of the con-
trolling and stopping fork 26 upon a stop-
ping of the machine, <. ¢., upon a slackening
of the thread tension, in which case each
single fork would have to be lifted sepa-
rately, I provide a shaft 73 loosely mounted
in an eye of the hub 42 and carrying at one
of its ends a hand lever 74. This shaft is
also loosely mounted in an eye of a collar
75 (Fig. 7) mounted on a shaft 2. Near the
hub 42 there is fixed to the shaft 73 a collar
76 having a lateral projection 77 engaging
a stirrup-like member 78, whose ends are
fixed to two rings 79 loosely mounted on the
shaft 78 and disposed on both sides of said
eye of the hub 42. To one of the rings 79
there is fixed a weight 80 having the tend-
ency to rotate the stirrup 78 in the direc-
tion of the arrow F shown in Fig. 10. Such
a collar 76 and a stirrup like member 78 are
provided in connection with each conveying
pulley 20. Before the machine is stopped,
the lever 74 is turned into the position shown
in Fig. 10, whereby each stirrup 78 engages
a notch provided in the lower side of the
corresponding lever 26 and prevents the lat-
ter from dropping down when the thread
tension becomes slacker. As soon as the
thread has again the necessary tension and
after the lever has again been turned into
its starting position, the stirrup 78 is
brought automatically out of engagement
with the corresponding lever 26, owing to
the action of the weight 80.

I wish it to be clearly understood, that
while I have only shown a machine for
doubling two threads, the machine according
to this invention may as well be built in such
a manner, that more than two threads can
be doubled. In this case it is only neces-
sary to increase. accordingly the number of
the bobbins, thread-tensioners and of the
controlling and stopping forks, while all
the other parts remain unchanged.

What I wish to claim is:

1. In a machine for working fine threads,
two bobbins carrying the threads to be
worked, a rotating thread conveying pulley,
means to guide the bobbin threads around
half the circumference of said pulley, a take
up bobbin frictionally driven by the latter
at the same peripheral speed of the pulley,
a guide arranged to double the threads be-

~fore they pass onto the pulley, and a mov-

able guide for the doubled thread between
the pulley and take-up bobbin.

2. In a machine for working fine threads,
a main driving shaft, two bobbins carrying
the threads to be worked, a take-up bobbin,
a pulley over which the threads pass around
half its circumference and rotating by fric-
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tion the take-up bobbin at an absolute uni-
form peripheral speed, means transmitting
the motion of the main driving shaft to said
pulley, thread tensioners, controlling means
acted upon by the threads, thread-guides ar-
ranged to double the threads before they
pass around the pulley and fixed and movable
guides for the threads after they pass the
pulley, which after running off the pulley
are wound upon the take-up bobbin.

3. In a machine for carrying out the
hereinbefore described methods, a machine-
frame arranged to superimpose several ma-
chines, a main driving shaft, two rows of

bobbins carrying the threads to be worked, ¢

means transmitting the motion of the main
driving shaft to the bobbins, adjusting
means for controlling the velocity of said
bobbins, take-up bobbins, pivotally mounted
arms carrying the latter, pulleys acting as
conveying means for the threads passing
around half of their circumference and ro-
tating by friction the take-up bobbins at an
absolute uniform peripheral speed, means
transmitting the motion of the main driving
shaft to said pulleys including a friction-
clutch, thread tensioners, thread-guides
effecting a doubling of the threads before
they pass around the pulleys, and fixed and
movable guides for the threads, which after
running off the pulleys are wound upon the
take-up bobbins.

4. In a machine for carrying out the here-
mbefore described methods, a machine-
frame arranged to superimpose several ma-
chines, a main driving shaft, two rows of
bobbins carrying: the threads to be worked,
means transmitting the motion of the main
driving shaft to the bobbins, adjusting
means for controlling the velocity of said
bobbins, take-up bobbins, pivotally mounted
arms carrying the latter, pulleys acting as
conveying means for the threads passing
around half of their circumference and ro.
tating by friction the take-up bobbins at an
absolute uniform speed of rotation, means
transmitting the motion of the main driving
shaft to said pulleys including a friction-
clutch, thread-tensioners, thread-guides for
doubling the threadsbefore they pass around
the pulleys, fixed and movable guides for
the thread, which after running off the pul-
leys are wound upon the take-up bobbins,
and means for stopping one of said pulleys

as soon as the thread passing over this pul- 1

ley breaks.

5. In a machine for carrving ount the
hereinbefore described methods, a machine--
frame arranged to superimpose several ma-
chines, a main driving shaft, two rows of
bobbins carryving the threads to be worked,
means transmitting the motion of the main
driving shaft to the bobbins, adjusting
means for controlling the velocity of said
bobbins, take-up bobbins, pivotally mounted
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arms carrying the latter, pulleys acting as
conveying means for the threads passing
around half of their circumference and ro-
tating by friction the take-up bobbins at an
absolute uniform peripheral speed, means
transmitting the motion of the main driving
shaft to said pulleys including a friction-
clutch, thread-tensioners, thread-guides for
doubling of the threads before they pass
around the pulleys, fixed and movable guides
for the threads, which after running off the
pulleys are wound upon the take-up bobbins,

means for stopping one of said pulleys as
soon as the thread passing over the pulley
breaks, and means for stopping one of said b
pulleys as soon as the bobbin driven by said
pulley is full.

In testimony that I claim the foregoing
as my invention, I have signed my name in
presence of two subscribing witnesses.

CELESTINO MAZZUCCHELLL

Witnesses:

Hans ErNy,
Artaur P. CorDEN.



