8 Sheets—Sheet 1.

{No Model.)

E. FRANKE.
MACHINE FOR WINDING THREAD ONT0 BOBBINS.

Patented May 4, 1897‘.'

- No. 581,708.

Enlllt o o Sl ol St T 2 s i L _spe ot oy Y g _hn\u.nm\ ....h\l...._m”ﬂ...!,...m....._.r...h. X ol 3k ) M A, I A B Lo S Nt okl s e A ol Al ke

=4 T d_.

. L h ..-—F.._.h-_“ 4 .i_.__“ . 4 . - .-ﬂ -
. F* ek il re=- ll.ﬁ - 1 - ST ey ——
t ki I : ' 1
\p L g DN e e PR —a— | | INARNLRLANNNRnEaNaG
A % — ._“- ] .1.___”_.__ “ ,.m_.. W u
¢ DR 1@ 2
: ’

R
H2E B ol g N ot A . A _ %MJ,M \ {
§

" THE NORRIE PCTEAS &0, H-nr;rm.uTH-:r..'wAEHmGT{::H. oo




8 Sheets—Sheet 2.

-(No Model.)

E. FRANKE.
MACHINE FOR WINDING THREAD 'ONTO BOBBINS.

No. 581,708.

Patented May 4, 1897.

P fLIEH LR

===

.uwii1,-r||-;-;

oo e e

! Tt Zors
Zrante

g

Zy

WrErneddest’

THE NORRIS PETERS CO ., PHOTO-LITHD.. WASHINGTON, D. L,




{No Model.)

8 Sheets—Sheet 3.

E. FRANKE. _
MACHINE FOR WINDING THREAD ONTO BOBBINS.

Patented May 4, 1897,

No. 581,708.

THey e sk el BT CHEE TR S ey s

>

eddLed

Nzl

PROTO-LITVHED, WASHINGTON, T £,

THE NGRRIS PETERS CO,




8 Sheets—Sheet 4.

- L. FRANKE.
MACHINE FOR WINDING THREAD ONTO BOBBINS.

(No Model.)

—-l—ll——..‘_

WASHINOTOM, ™ £

Patented May 4, 1897.

gl
R
I ——

‘ [ |
*I.I.l. E |
{ 44
- : J.“ ] h
; _ I rllr\v ;
3 _@oo_ o [ b .
11 i | J " L
_ ] 1 I i =
m 4 } § g I ~ m
nl e & Mm h\..\w. rll-._ .“tm\a.\w ___ﬂ. - 1 W
1111111111111111111111 i _@_ | I E S b mr N ! d
“l.._llﬂlu - - ..__-.l T .Pffhlr.__... D “ AN J
Rk & o S ,.wﬁuaIE_ﬁmﬁ,-.‘-“nﬂ“ . ;
L R oL Ll
....@ ..“//&. .......__ nu N @_ | M
x
L
z

Tﬁ»ﬁ\f"“ﬂ
1\ L -
=
O
O

No. 581,708
.
N
S




8 Sheets—S8heet 5.

Patented May 4, 1897

E. FRANKE. _
MACHINE FOR WINDING THREAD ONTO BOBBINS.

No. 581,708.

(No Model.)

R e g iﬁﬁﬂrﬁﬂhﬂh&ﬂrﬁb&#ﬂ\klﬂ\:ﬁnbﬁlﬁwﬁﬂﬁi—h& ok il X g o ok, 2 N L il ol il S " M il L e M 2l Ll 3G e Ml L rfpr di

N = o L N iy .
\AM] wH.. nnRRRERGINin, . | m,h.._ _ - % .._,.Mnu.. :.n.Jl X v@lﬂk _ N._
9/7° “TIPHY " - VA \a\_ Bt \

Zrz e Tor
Z'." 72 3L ];‘o?,n')?é’_

© |
- Z: \% |
i m\. | A .
H oL | 5 VM
__._ o Ry
¢ a—x (443 | :
/4 NEE|
| (O I AT <o ~ - :
| _M’ \ lliNM\;;:. !!.....\N..lw- ? ww
| Y4 )
- m—— (6
N\N.fm@ 2 b | Q~@
S < ._Vﬂyl %...;_, m_ 1
_ SRl J; e o
ant 2| | R B ARO[ || | g
AR s OLID) | o7 | /(@) i T
m\\x\x\\ 2 | _.;.”Vu__,.uln.lmm.p_,wrw\”.l,.._. ;._H_,W\wmk “.. ﬁ\ u.\ «:
f __w..b mn_ p nQ.Q _ nw._ %. B
{

NN — NN\ | L4




tNo Model.)

8 Sheets—Sheet 8.

E. FRANKE.
MACHINE FOR WINDING THREAD ONTO BOBBINS.

.

g .

O J "
— J 73 6/

. g P

: NN
TN e
-~ Y ;7
s

B

W

-

O

4

I

a¥

o

-

L~

=i

CO

Lo

o)

Pzt

e s —— ey —

N
N
™
™~

N
N

N

. {ﬁ Ih “
'\

T rederc o

ZrndZ ﬁ@?p‘/’féz

AGHIMGTON. O. .

THE N{IRRiS PETERS CO., PHOTO-LITHO, W




IO

30

35

10

5C

||||||||||||||

T EA Mt e AL

ERNST FRANKE, OF WIENERSDORF, AUSTRIA-IUNGARY.

MACHINE FOR WINDING THREAD ONTO BOBBINS.

SPECIFIG&T_ION forming part of Letters Patent No. 581,708, dated May 4, 189%7.
Application flled May 13,1896, Serial No, 591,562, (o model,)

10 all whonv it mmay concern:

Be it known that I, ERNST FRANKE, a sub-
ject of the Emperor of Germany, residing at
Wienersdorf, in the Province of Lower Aus-
tria, in the Empire of Austria-Hungary, have
invented certain new and useful Improve-
ments in Machines for Winding Thread onto
Star-Shaped Bobbins; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to let-
ters and figures of reference marked thereon,
which form a part of this specification.

My invention has relation to the art of

winding thread on bobbins, and more partic-

ularly to the winding of such thread on thin,
flat, discoidal, star-shaped bobbins.

The invention has for its object a mode of
winding the thread on bobbins such as de-
scribed so as to adapt them for use in ma-
chine-sewing. The invention has for its fur-
ther object the provision of means for carry-
ing out the said mode of winding; also, the
provision of means for winding thread on
bobbins of different dimensions and for vary-
ing the quantity or length of thread wound
upon such bobbins, as will now be fully de-
scribed, reference being had to the accom-
panying drawings, in which—

Figure 1 is a seclional front elevation of a
machine constructed in accordance with my
invention. Fig. 2isa sectional top plan view
thereof. T'ig. 31s a horizontal section taken
on & line immediately below the top or table
of the machine. Trig. 4 is a like view taken
about on line w w of said Fig. 1. Fig. 5 is a
vertical transverse section taken about on
line « « of Iig. 1, illustrating a portion of
the mechanism for impartine to the thread-
guide bar a horizontal motion from and to-
ward the bobbins, also showing the cam that
serves to vary the amplitude of the travers-
Ing motion of said thread-guide bar. Fig. 6
1s & like view taken about on line v y of Iig.
1, illustrating the main driving-gear and the
mechanism for imparting to the thread-gunide
bar a vertical reciprocating motion of oradu-
ally-increasing amplitude. TFig. 7 is also a
vertical section taken about on line z z of
Fig. 1, illustrating the mechanism for im-

|

parting to the thread-guide bar a horizontal
motion from and toward the bobbins. Figs.
3 to 10 illustrate the operation of winding,
and IFig. 11 is a fragmentary longitudinal sec-
tional view of one of the revoluble bobbin-
carriers.

I will first describe the mode of winding
thread on star-shaped flat bobbins so that
such thread will unwind in a uniform man-
ner, whereby such bobbins are adapted for
use 1 machine-sewing.,

As shown in Fig. 8, the bobbin A has an
odd number of points or radial arms a, as
seven, for example. It is made of any suit-
able material, as sheet metal or other like
material, though I prefer cardboard, and said
bobbin is provided with an aperture aX for
purposes hereinafter described, and with an
axlal aperture o' for the revoluble carrier, it
being supposed that said bobbin rotates with
its carrier toward the thread-guide I3, as in-
dicated by arrow 6 in Fig. 8. |

T'he thread-guide consists of a flat bar or
needle having one end bent at a suitable an-
gle and provided at said end with a guide-eye
b for the thread ' coming from a spool or
bobbin. The thread-guide is adapted to re-
ciprocate in a plane parallel with the axis of
rotation of the bobbin A, or, in other words,
ithas a traversing motion imparted to 16, dur-
ing which the thread b’ is caught by the arms
a of said bobbin and wound thereon. Asthe
thread-guide B moves in the direction of ar-
row 1, Ifig. 9, the thread is laid on the front

face of the bobbin from space 7 to space 9,

space S being skipped, while during the move-
ment of the thread-guide in the direction of
arrow 2. sald thread is laid on the back of the
bobbin from space 9 to space 11, space 10 be-
ing skipped, then again on the front face
from space 11 to space 13, space 12 being
skipped. Inasmuch asthe bobbin hasan odd
number of points or arms ¢ the thread will

now be laid on the back of the bobbin from

space 13 to space 8, space 7 being skipped,
then from space 8 to space 10 on the front
face and from space 10 to space 12 on the
back, and so on, so that the thread is not only
laid on the opposite faces of the bobbin A ai-
ternately, but into alternate sets of spaces
between the points or arms a of such bobbin.

As the winding proceeds the thread-guide
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B recedes in proportion as the bobbin fills, as
shown by arrow 3, Fig. 8, but if this receding
movement were to take place in a horizontal
plane only, the thread would not be uniformly
distributed over the bobbin and would there-
fore not unwind uniformly. 7ThisIavoid by
imparting to the thread-guide B during 1its
receding movement also a variable rising-
and-falling motion, the amplitude of which
gradually increases from the beginning to the
completion of the operation of.winding, the
oguide receding in a zigzag path, as shown by
the zigzag lines in Ifig. 8.

In order that the thread may be wound uni-
formly upon the bobbin with the threads in
each layer parallel with each other, it 18 es-
sential that the traversing movement of the

thread-guide be a variable one, 1ts greatest

amplitude corresponding with the greatest
number of superposed layers of thread. 'T'his
amplitude of the traversing motion of the
cuideinrcreases gradually from the beginning,
as shown by the dotted lines 6%, Fig. 9, after
which it remains uniform for a period of time,
(dotted line 7, Fig. 9,) and finally gradually
decreases, (dotted lines 7*in said Fig. 9,)
whereby during the last period of winding the
thread is laid close to and substantially par-
alle]l with the arms a of the bobbin.

When wound as described, the thread in
unwinding is guided by the .Jayers thereot

(when arranged to revolve on a vertical axis,

for instance, on a sewing-machine to supply
the upper thread) until a sufficient quantity
of thread has been unwound, after which the

points or arms a guide the thread and regu-

late the unwinding, thereby preventing the

dropping off of a layer or part of a layer of
thread, its becoming more or less tangled, and

the breaking of such thread. |

T will now describe the mechanism through
the medinm of which the method of winding
above described is effected, reference being
had to Figs.1to 7 of the drawings, such mech-
anism being mounted on asuitable frame hav-
ing a top or table D, to which are secured a
plurality of spool-spindles 15 for the spools
I, from which the thread is wound onto the

star-shaped bobbins A, the thread 0’ passing

between tension-rolls f, Kig. 5.

To the table D are secured two standards
16 and a suitable number of standards K, the
standards 16 being connected with two of the

standards E by guide-rods ¢', which consti-

tute a track or way for a carriage 18, that is

provided with bearings for the thread-guide

bar or support C, said bearings having free
up-and-down motion on their carriage 18, as
more clearly shown in Fig. 5, and to said bar
C are secured the thread-guides I3, hereinbe-
fore referred to, and provided at their free
end with a guide-eye b, Fig. 8, said thread-
guides being adjustable by means of set-
serews 18%, Tigs. 2 and 5, toward and from
the bobbins A.

The standards E are provided with bear-

ings for a shaft ¢?, that carries a number of |

pinions e® equal to the number of bobbins to

be wound, six such being shown in Figs. 1

and 2, though a greater or less number may
be used, and above the bearings for shaft e
the standards I are provided with bearings
for the bobbin .carriers or spindles, one for
each bobbin A.

Referring more particularly to Fig. 11, 1t
will be seen that each bobbin-carrier is coms-
posed of two parts, namely, a socketed or
partly-tubular spindle ¢!, having its bearings
in the arms of astandard E and being provided
with a head e, that has an axial pin 19, that
passes through the axial apertare ain the bob-
bin A,and asmaller pin 20,that passes through
the aperture a* of said bobbin, and on said

| spindle-head is secured or formed a gear e,

that meshes with the pinion ¢®on the driving-
shafte? Thetubular spindles ¢! contain each
a coiled spring 21, that has bearing against the
spindle-head and against the inner end of a

headed piston or plunger ¢ the head ¢ of

which is provided with two recesses or Sock-
ots for the reception of the pin or journal 19
and the locking-pin 20, projecting from the
outer face of the head e of the spindle éf,
whereby the bobbins A are clamped between
the heads e and ¢® by a yielding pressure,
while the pin 20 locks the plunger ¢° to the
spindle ¢! and causes the two to revolve to-
oether. At theirleft-hand end thespindles ¢’

are slotted longitudinally and carry a grooved

shifting-wheel €°, secured to the plunger-stem
S by a serew €7, that passes through the slot
¢8 in said spindles for the purpose of moving
the plungers, against the stress of theirsprings
21, out of engagement with the heads e of their
respective spindles ¢! to release the bobbins
by the following means:

In suitable bearings rising from the table
D of the machine in front of the bobbin-car-
riers slides a shifting-rod 22, operated by a

suitable hand-lever 23, said rod having forked

shifting-arms ¢, that lie in the grooves of
the shifting-wheels ¢, whereby all of the bob-
bins can be simultaneously released when full
of thread. | |

By means of the described construction of
bobbin-carriers I provide a substantially con-

tinuous carrier and at the same time means

for disconnecting all the bobbins therefrom
simultaneously. |

The thread-guide bar C has at its left-hand
end a slotted head through which passes
freely a radial arm ¢° on the rod g* of twin
pistons ¢*, that work in a corresponding cyl-
inder ¢, the left-hand end of such rod being
connected by a gimbal or universal joint g
to one end of a connecting-rod ¢°, whose op-
posite end is connected with one of the arms
of a two-armed lever ¢ for purposes presently
explained. '

All of the mechanism above described is ar-
ranged on the table D of the machine, and
below said table revolves the main driving or
crank shaft G, from which motion is commau-
nicated to all the operative elements, motion
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being communicated tosaid shaft through the
medium of a grooved pulley n thereon, IFig. 3,
and a cord or belt (not shown) connecting
said pulley with a suitable prime motor.
Referring now more particularly to Figs. 1,
3, 4, and 0, the crank-shaft G carries at its
front end a bevel-gear &, meshing with a like

gear &’ on a counter-shaft 42 that carries at

1ts outer end a gear /, whieh meshes with a
gear [’ on the bobbin-carrier-driving shaft e?,
sald shaft £* carrying alsoa worm /3. To the
crank of shaft G is connected one end of a
rod g, whose opposite end is connected to the
two-armed lever ¢ that moves the twin pis-
tons ¢, and therethrough the thread-guide
t'he lever ¢ has
motion in a sleeve 24, journaled at ¢’ in the
fork on a sleeve ¢% keyed to a rod ¢, Figs. 1
and 3, said rod ¢° being made in two parts
pivoted together at 25 and provided with a
seat for a weight or weights «v. The lower
end of the rod ¢° is pivoted to one end of a
two-armed lever ¢!, that has endwise motion
in a sleeve 26, journaled at ¢* in a fork on an
interiorly-threaded sleeve j, mounted on a
screw-rod 7', that carries at one end a bevel-
gear 27. Said bevel-gear 27 meshes with a
like gear 27* on a counter-shaft j%, that carries
a hand-wheel y*, by means of which instru-
mentalities the fulerum of the lever ¢! can be
displaced and the amplitude of its vibration S,
and consequently the amplitude of the trav-
ersing motion of the thread-guide bar, varied
in accordance with the size of the bobbins A
or the length of thread to be wound thereon.
The lever g''is also connected to a rod 28, that
carries at its outer end an antifriction-roller
g and is guided in a standard 29 on the

base-plate J of the machine, said roller g |

bearing on the periphery of a cam H’ (see also
Fig. 5) on a shaft 11, the roller being held in
contact with the said cam by the weight or
weights w on rod ¢°, above described. The
cam-shatt H carries a sprocket-wheel m?,
chained to a like wheelm®on a shaft m? carry-
inga worm-wheel 2/, that meshes with a worm

“m on a vertical shaft KX, which also carries a

worm-wheel /% meshing with the worm %° on
counter - shaft £* hereinbefore referred to.
(See also Ifig. 7.) '

By means of the mechanism just deseribed
the thread-guide bar C and with it the thread-
guides B are traversed in front of the bob-
bins and the traversing motion is varied by
the displacement of the fulerum of the lever
g°, which has up-and-down motion in its ful-
crum-sleeve 24, the cam I being so shaped
that the amplitude of the traversing motion
in the direction of arrows 1 and 2, Fig. 9, will
gradually increase from the beginning of the
winding, then remain uniform for a certain
period of time, and then gradually decrease
to the end of the winding operation, for pur-
poses already explained, and this is attained

by the shape of the cam and the shifting of |

the fulerum; hence the variation in the rela-
tive length of the arms of lever ¢?, thatcom-

municates motion to the thread-guide bar
C, through the instrumentalities above de-
scribed. -

The object of using a twin-piston connec-
tion between the lever g*and the thread-guide
bar Cis to obviate jerking movements of said
bar, the air in the cylinder ¢° acting as a buf-
fer for the pistons during the traversing mo-
tion of said bar C, as will be readily under-
stood. |

Thereceding movementof the thread-guide
bar C, that is to say, its horizontal movement
1n a plane perpendicular to the axis of rota-
tion of the bobbins A and the simultaneous
vertical reciprocating movement of said bar,
the amplitude of which movement gradually
increases from the beginning to the ending of
the winding, as and for the purposes described
in reference to Iig. §, is effected as follows:

The carriages 18 of the thread-guide bar C
are connected by means of rods /7 to radial
arms /i° on a rock-shaft 7.°, Tigs. 2, 5, and 7,
said shaft /i*> having a radial arm A%, (whose
outer end 2" is weighted or acts as a weight,)
connected by a rod /° with a two-armed lever
I’y that also has endwise motion in a sleeve
journaled ina fork 2’ on an interiorly-thread-
ed sleeve 7° mounted on a serew-rod revolu-
ble in bearings on the base-plate J of the ma-
chine and carrying a hand-wheel j2.

The lever /i’ has pivoted thereto a rod 30,

that carries an antifriction-roller A and is

guided in a suitable standard 33, rising from
the aforesaid base-plate J, said roller having
bearing on the periphery of a cam 2, also
mounted on cam-shaft I1, the said roller /i be-
ing held to the periphery of cam II? by the
weighted arm 2* on shaft 77,

The shape of the cam H?issuch as to cause
the carriages 18 of the thread-guide bar C to
gradually recede from the bobbin-carrier
spindles during the operation of winding and
to return said carriages into their normal po-
sition after the completion of the winding.

1The cam-shaft II carries a third cam H3,
that has a series of peripheral cam-faces the
depth and length of which vary in accordance
with the gradually-increasing vertical recip-
rocating movements to be imparted to the
thread-guide bar C from the beginning to the
completion of the winding operation. Upon
sald cam-surface bears a roller 7 on the end
of a rod 32, guided in a standard 33 on bed-
plate J and connected to one end of a two-
armed lever %, the other arm of which is eon-
nected by a rod 7’ to a radial arm 7* on a rock-
shaft ¢°, the outer end of said radial arm 7+
being weighted or serving as a weight w0® to
keep the roller 7 in contact with cam HS,

On shaft > are secured two radial arms 7S,
connected by pin and slot, Fig. 6, with two
rods 1%, secured to the sliding bearings ¢ for
the thread-guide bar, so that as the cam II3
is revolved the said bearings will be moved
up and down, the amplitude of this motion
being gradually increased from the beginning
to the completion of the winding operation.
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The lever 7° has, like the levers gt and 7/,
endwise movement in a sleeve that is jour-
naled in a fork ¢ on an interiorly-threaded
sleeve 7%, in which works a screw-rod 7%, that
carries a hand-wheel 7°. By means of the
screw-rods 7% and 7° the fulera of the levers
I and 7° can be displaced to vary the relative
length of the arms of said levers, and conse-
quently the amplitude of their vibrations, so
that the various movements of the thread-
gulde bar C can be regulated in accordance
with the diameter of the bobbins A to be
wound with thread and the length of thread
to be wound thereon.

- The operation of winding is completed af-
ter each revolution of the cam-shaft I, and it
1snecessary thatthe rotation of said cam-shaft
should then be stopped in order that the full
bobbins may be removed and an empty set of
bobbins connected with their carriers, and in
order that this may be effected automatically
the driving-pulley n, which is loosely mount-
ed on crank-shaft G is constructed as here-
inbefore described and performs the funec-
tion of one half of a friction-clutch, the other

half n' being feathered and having sliding

motion on said shaft G. The sliding half »n'
of the friction-clutch is connected to a shift-
ing-lever O, loose on shaft /A°, which lever is
moved back to a normal position by a weight-
ed radial arm w? The lever O is connected
by a rod o with a pendulous rod o', provided
at its outer end with a tappet 34 in the path
of a corresponding tappet 35 on the outer end
of a radial arm N, secured to the cam-shaft
I and so positioned on said shaft that when

the operation of winding is completed the

tappet 35 on said arm N will mmove the pen-
dulous lever outwardly, thereby moving the
cluteh-half n’ out of contact with the clutch-
face of pulley n, causing the latter torevolve
freely on main driving-shaft C, and thereby
stopping the Opemtlon of the machine.

In practice and to effect a perfect winding
the driving mechanism through the medium
of which the described variable traversing
movement and the compound rectilinear and
variable rising-and-falling motions are im-
parted to the thread-guides is so geared that
the guides will receive a rapid trmfersmﬂ' mo-
tion zmd a slow recedmn‘ and rising-and-fall-
ing motion.

Havmn thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. In a thread- wmdmﬂ‘ machine in combi-

nation, a revoluble bobbln -carrier, a thread-

guide, mechambm forimparting to such guide

arectilinear receding motion, and meeh&nism
for imparting thereto a simultaneous rising-
and -falling motion of gradually-increasing
amplitude, for the purpose set forth.

2. In a thread-winding machine in combi-
nation, a revoluble bobbin-carrier, a thread-
onide, mechanism forimparting tosuch guide
a traversing motion of gradually-increasing,

4 uahy-mereasm then of umform and

 then uniform, and finally of gradually-de-

creasing amplitude, and mechanism to im-
part to said guide a simultaneous rectilinear
receding motion, and a rising-and-falling mo-
tion of gradually-increasing amplitude tor the

purpose set forth.

3. In a thread-winding machine in combi-
nation, a revoluble bobbm -carrier, a thread-
ounide, mechanism for imparting to the latter
a rectilinear receding motion, mechanism for
simultaneously imparting to such guide a

traversing motion of gradually-increasing,

then of uniform, and finally of gradually-de-

creasing amplitude, and adjusting devices for
adjusting the amplitude of such movements .

in accordance with the lengths of the wind-
ings, for the purpose set forl,h

4. In a thread-winding machine in combi-

nation, a revoluble bobbln -carrier, a thread-
guide, mechanisms for imparting to such ouide
a 1*ect111uea1‘ receding motion, mechamsm for
simultaneously im partin o to Sueh guide a ris-
ing-and-falling motion of gradually-increas-
ing amplitude, and adjusting devices for ad-
justing the amplitude of the latter motion in
accordance with the number of layers of
thread to be wound on a bobbin, for the pur-
pose set forth.

5. In a thread-winding machine in combi-
nation, a revoluble bobbin-carrier, a thread-
ouide, mechanism for imparting to the guide
a mmd traversing motion of wradually-m-
creasing, then of uniform, and finally of grad-
ually-decre&sing _amplibude, and mechanism
for simultaneously imparting to said guide a
slow rectilinear receding motion and a slow
rising -and -falling motion of gradually-in-
creasing amplitude, and adjusting devices for
adjusting the amplitude of the traversing and
rising-and-falling movements of said thread-
ouide in accordance with the lengths of the
windings, and the number of layers of thread
to be wound on a bobbin.

6. In a thread-winding machine in combi-
nation, a revoluble bobbin-carrier, a thread-
oguide,mechanismsforimparting tosuch guide
a rapid traversing motion of gradually-in-
creasing, then of uniform, and finally of grad-
ually-decreasing amplitude, and simultane-
ously therewith a slow rectilinear receding

motion and a slow rising-and-falling motion

of gradually-increasing amplitude, and a stop
mechanism operating to automatically stop
the aforesaid movements at a predetermmed
time, for the purpose set forth.

7. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides se-
cured thereto, and a support for and in which
sald bar has endwise motion;
nected with the bar and having a shiftable
fulerum,; a crank-shaft connected with said
lever, and mechanism operating to shift the
fulerum of such lever so as to impart to the
thread-guide bar a traversing motion oi grad-
ﬂn‘ﬂly

of a lever con-
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of gradually-decreasing
revolution of the actuating-cam, for the pur-
pose set forth. |

8. In a thread-winding machine, the com-
bination with a rev oluble bobbm -carrier, a
thread-guide bar, a thread guide or guides se-
cured thereto, and a support for and in which
sald bar has endwise motion; of a lever con-
nected with the bar and having a shiftable
falerum, a crank-shaft connected with said
hanism operating to shift the
fulerum of such lever so as to 1mpmt to the
thread-guide bar a traversing motion of grad-
ually-increasing, then of uniform, and finally
of gradually-decreasing amplitude at each
revolution of the actuating-cam, and appli-
ances operating automatically to stop the ro-
tation of the cranlk-shaft and shifting appli-
ances at the completion of the aforesaid move-
ments of the thread-guide bar, for the pur-
pose set forth. ' '

J. In a thread-winding machine, the com-
bination with a mvoluble bobbin- -carrier, a

‘thread-guide bar, a thread guide or guides se-

cured thereto and a Support for and in which
said bar is free to traverse, a lever connected
with the bar, and a crank-shaft connected
with said lever; of a shiftable fulerum for
such lever comprising a sleeve in which the
lever has free motion, a carrier in which said
sleeve is fulerumed, arod to which said sleeve-
carrier is secured, a shifting-lever connected
with said rod, and a cam operating to vibrate
the shifting lever and rod to shift the ful-
crum-sleeve along and vary the amplitude of
the vibrations of the lever connected with the
thread-guide bar, for the purpose set forth.
10. In a thread- “mndmﬂ machine, the com-
bination with a 101"01111)16 bobbin-carrier, a
thread-guide bar, a thread guide or guides se-
cured ther{,to, and & Support tor and in which

sald baris free to traverse, a lever connected

with the bar, and a crank-shaft connected
with said lever; of a shiftable fulerum for
such lever, comprising a sleeve in which the
lever has free motion, a carrier in which said
sleeveis fulerumed, arod to whichsaid sleeve-
carrier is secured, a shifting-lever connected
with sald rod, and a cam operating to vibrate
the shifting lever and rod to shift the ful-
crum-sleeve along and vary the amplitude of
the vibrations of the lever connected with the
thread-guide bar, and means for holding said
shlftmﬂ -lever in contact with the afm esald
cani, for the purpose set forth.

11. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides se-
cured thereto and a suppoxt for and in which
sald bar is free to traverse, a lever connected
with the bar, and a crank-shaft connected
with said lever; of a shiftable fulerum for
such lever comprising a sleeve in which the
lever has free motion, a carrier in which said
sleeve 18 fulerumed, a rod to which said car-
rier 18 secured, a shifting-lever connected
with said rod, and a cam operating to vibrate

amplitude at each

carrier;

' the shifting lever and rod to shift Lhe ful-

CIrum- sleev e along and vary the amplitude of
the vibrations of t]lb lever connected with the
thread-guide bar, and means for varving the
mnphtude of the vibrations of the 3111ft1nﬂ-
lever, for the purpose set forth.

70

12. In a thread-winding machine, the com-

1)ma,t10n with a 1*ev01uble bobbin-carrier, a
thread-guide bar, a thread guide or guides
secured thereto, and a support for and in
which said bar is i ree to traverse, a lever con-
nected with the bar, and a crank-shaft con-
nected with said lever; of ashiftable fulerum
for such lever comprising a sleeve in which
the lever has free motion, a carrier in which
said sleeve is fulerumed, a rod to which said
carrier is secured, a shifting-lever connected
with said rod, and a cam operating to vibrate
the shifting lever and rod to shift the ful-
cruin-sleeve along and vary the amplitude of
vibrations of the lever connected with the
thread-guide bar, and mechanism operating
automatically to stop the rotation of the
crank-shaft and cam at each complete revo-
lution of the latter, for the purpose set forth.

13. In a thread- Wmdmg‘ machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides
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secured thereto, and a bupport for said bar |

adapted to move from and toward the bob-
bin-carrier; of a rock-shaft, radial arms
thereon connected with the aforesaid sup-
port, a cam, and intermediate mechanism be-
tween the camn and rock-shaft to, rock said
shaft and move the support away from and
back toward the bobbin-carrier, for the pur-
pose set forth. |

14. In a thread-winding machine, the com-

bination with a revoluble bobbin-carrier, a

thread-guide bar, a thread guide or guides
secured thereto, and a support for said bar
adapted to move from and toward the bob-
bin-carrier; of a rock-shaft, radial arms
thereon connected with the aforesaid sup-
port, & cam, a lever vibrated by the cam, a
weighted radial arm on the rock-shaft and a
connecting -rod connecting said lever with
sald arm, for the purpose set forth.

15. Ina thread-winding machine, the com-
bination with a revoluble bobbin-carrier,
thread-guide bar, a thread guide or guides
secured thercto, and a support for said bar
adapted to move from and toward the bob-
bin-carrier; of a rock-shaft, radial arms
thereon connected with the aforesaid sup-
port, a cam, a lever vibrated by the cam,

means for adjusting the amplitude of the vi-

brations of said lever, a weighted arm on the

rock-shaft and a connecting-rod connecting
sald lever with said arm, for the purpose set

forth. -

16. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides
secured thereto, and a support for said bar
adapted to move from and toward the bobbin-

of a rock-shaft, radial arms thereon
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connected with the aforesaid support, a cam,
a lever vibrated by the cam, a weighted ra-
dial arm on the rock-shaft, a connecting-rod
connecting said lever with said arm, and
mechanism operating to stop the rotation of
the cam at each eomplete revolution thereof,
for the purpose set forth.

17. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides
secured thereto, supports and bearings for
said bar, said bearings adapled to move ver-
tically in their supports; of a rock-shatt, ra-
dial arms thereon connected with the afore-
said bearings, and mechanism adapted to
rock said shaft and impart to said bearings
a rising-and-falling motion of frmdctlly-m—
creasing am pl’itude, for the purpose set forth.

18. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides

secured thereto, supports and bearings for

said bar, said bearings adapted to move ver-
tically in their supports; of a rock-shaft, ra-

dial arms thereon connected with the afore- |

said bearings, and mechanism adapted torock
said shaft and imparttosaid bearings a rising-
and-falling motion of gradually-increasing
amplitude, and mechanism operating to au-
tomatically stop said movements at a prede-
termined period, for the purpose set forth.
19. In a thread-winding machine, the com-
bination with a 1*ex*oluble bobbin-carrier, a
thread-guide bar, a thread guide or guides
secured thereto, supports and bearings for
said bar, said bearings adapted to move ver-
tically in their supports; of a rock-shaft, ra-
dial arms thereon connected with the afore-

- said bearings, a cam, and a lever vibrated
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thereby and connected with the aforesaid
rock-shaft, said cam constructed to impart to
the lever vibrations of gradually-increasing
amplitude, for the purpose set forth.

20. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides

secured thereto, sup")orts and bearings for
sald bar, said bearnws movable Vertlc.;tlly in
thelr supports, a rock-shaft and connections
between it and said bearings to impart ver-
tical motion thereto, a weighted radial arm
on said rock-shaft, a revoluble cam, a lever

of gradually-increasing

8 | | - 581,708

- vibrated thereby and a connection between

said lever and weighted arm, said cam con-
structed to impart to said lever vibrations
amplitude, substan-
tially as set forth. “‘

21. In a thread-winding machine, the com-
bination with a revoluble bobbin-carrier, a
thread-guide bar, a thread guide or guides
secured thereto, supports and bearings for
said bar, said bearings adapted to move ver-
tically in their supports; of a rock-shatt, ra-
dial arms thereon connected with the afore-
said bearings, a cam, a lever vibrated thereby
and connected with the aforesaid rock-shaft,
said cam constructed to impart to the lever
vibrations of gradually-increasing amplitude,
and means for displacing the fulcrum of smd
lever, for the purpose set forth.

29. In a thread-winding machine, the com-
bination with the thread-guide bar and its
actuating-lever ¢° of the twin-piston cylin-
der, the pistons working therein, a piston-rod
common to both pistons, a radial arm at one
end of said rod, said arm extending freely
through a slot in the thread-guide bar, a rod
connected with said lever ¢g° and a universal
joint between said rod and the other end of
the piston-rod,-substantially as and for the
purpose set forth. |

23. In a thread-winding machine, a sec-
tional bobbin-carrier, each section comprising
a hollow spindle open at one end and contain-
ing a coiled spring, said spindle slotted at1ts
open end and provided at its opposite end
with a head having two pins or studs project-
ing from its face, and with gear-teeth on its
perlphery, and a headed plunn‘er provided in
its face with sockets for the reception of said
pins, the stem of said plunger fitting the bore
of asucceedingspindleand being held against
the head of a pleeedlnn apmdle by the coiled
spring in said succeeding spindle, and a shift-
ing-wheel at the slotted end of the spindles
connected with the plunger-stem therein, sub-
stantially as and for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

ERNST FRANKE.

YWithesses:
HARRY BELMONT,
JOSEF ZLEHETNER.
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