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----monwiderawwel 

To all chon it may con?e' : 
Be it known that I, ANK ER PETEISEN, a 

subject of the Ixing of Denmark, residing at 
Winthrop, in the county of Suffolk and 
State of Massachusetts, have invented new 
and useful improvements in Winding-Ma 
chines, of which the following is a specifi 
cation. 
This invention relates to winding mal 

chines and the machine of this invention is 
particularly adapted to winding yarn 
masses by laying a series of spirally or 
helically arranged coils of yarn upon a suit 
able form with said coils unifornly spaced 
at greater or less distances apart, the yarn. 
constituting the successive series of coils 
being arranged alternately in opposite di 
rections. In the accomplishment of the 
above yarn mass forming operation the yarn 
mass support is rotated while the yarn. 
guide through which the yarn passes to 
said yarn mass is reciprocated longitudi 
nally relatively to the axis of sail yarn 
mass in opposite directions. The speed ratio 
of said yarn guide and said yarn lilass Sup 
port varies according to the distance de 
sired between the variots coils constituting 
said series of coils. 

Applicant is aware of the fact that there 
are now in use machines for winding yaril 
masses as above stated, but owing to the na 
ture of the yarn guide reciprocating instru 
mentalities said machines must necessarily 
be operated at a comparatively low rate of 
speed in order to permit a quick change in 
the direction of nove: it of said yarn. 
guide to prevent the ng , ) of yarn at 
the ends of the yarn lass which if so per 
mitted would produce a yarn mass whose 
ends are larger in liauieter' or out of pro 
portion to the inter vering portions of said 
yarn mass. 
The object of this invention is to provide 

a natchine capable of being Operated at a 
comparatively high rate of speed, provided 
with instrumentalities adapted to recipro 
cate the yarn. It like it ritudinally of the 
yaru laass suppo!'t it opposite directioi is 
and at a unifornia rate of speed throughout 
substantially the entire eigth of said recip 
rocations. 
The object is further to provide means 

adapted to impart an additional reciproca 
tory novelinent to said yarn glide luring 

the intervals, when the regular reciprocating 
instrumentalities are diminishing in speed 
intediately prior to the changing in the di 
rection of movement of said yarn guide and 
during the gradual increase in the move 
ment of said regular yarn guide reciprocat 
ing instrumentalities from the starting point 
until the maximuln speed thereof has been attained. 
The invention consists in the combination 

and arrangement of parts by which the 
aboye objects and certain other objects here 
in after appearing are attained, as set forth 
in the following specification and particu 
larly pointed out in the claims. 

lieferring to the drawings: Figure 1 is a 
ila a view of a nachine embodying my in 
Velltion. Fig. 2 is a front elevation of the 
same. Fig. 3 is a longitudinal sectional ele 
yation taken on line 3, 3 of Fig. 1. Fig. 4 
is a plali view of the machine illustrating 
the parts in a different position from that 
shown in Fig. 1. Fig. 5 is a section, partly 
in elevatio!), taken on line 5, 5 of Fig.2 and 
viewed in the direction of the arrows on 
said line. Fig. 8 is a detail view of the car 
rier slide and the pinion which reciprocates 
said slide illustrated in the several positions 
(ccupied thereby during the transverse 
moventent thereof iron one side of the rack 
28 to the other. 

Like numerals refer to like parts through 
out the several views of the drawings. 

In the drawings, S is the fraue of the nua 
chine lion which are not inted a yarn mass 
Support 5 and a yarn gile 10 and to said 
y: ' Ilass support a lic sail yarn guide a 
relative 'ot:uy in ovement is in partel and 
a relative ovement longitudinally of said 
yarn lass stippoi' is also in parted there 
t(). A relative rotaly in veinent between 
sail yarn mass support and said vil's guide 
is preferably treated by rotating said varia 
Inass support through a sindle which 
('i Istitutes said still it. : it is for led upoll 
the ent of a shift 12 it it 'title: to rotate in 
bearings 13, 13 formed in the frare S. A 
illey 14 is secuted to said sh; i. i2 letween 

the bearings -13, 13 aid has a rotary lotion 
ill parted theret () by a belt li eugaging : 

illey (3 secured to a driving shaft 17, said 
(riving shaft heing it i: I'naled to rotate in 
bearings 18 and 19 in the frune 8, while 
secured to said driving shaft. 17 is a driving 
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pulley 20, which is in turnogated by a belt 
21 connected with any suitable driving in 
strumentalities. The relative movesaent of 
said yan guide end said yarn tiaass longi 

studinally relatively to said yern mass Sup 
port is preferably accomplished by provid 
ing a traveler or yarn guide adapted to be Saifiy of the spitade 11, 
said yarn guide being mounted upon a car 
rier slide 22 which is arrariged to recipro 
cate longitudinaily of the slot 23 in the 
frame 8 in grooves 24, 24 formed in opposite 
sides of said frame and arranged substan 
tially parallel with the axis of the spindle 

15, 11, thus when said slide 22 is reciprocated 
along said grooves 24, 24 the yan guide 10 
will be reciprocated along the face of the 
yarn mass 25 at a suitable rate of speed to 
permit, the yarn 26, which is led through the 

20 eye 27 of the yarn guide i0, to be laid in a 
series of coils, see Fig. i., about the surface 
of said yarn mass the desired distances 
apart, said distances being greater or less 
according to the use to which the yarn mass 

25 is to be applied. 
Many types of reciprocating means might 

- be employed to reciprocate the slide 22 along 
the grooves 24, 24 but it is essential that the 
speed of said slide be uniform for substan 

30 tially the entire reciprocation thereof in 
order that the various coils coustituting said 
series of coils may be evenly spaced. For 
this purpose I have employed a device 
known as a mangle rack 28, said rack com 

35 prising a series of detachable pins 29, uni 
formly spaced longitudinally of the slide 22 
and projecting downwardly therefrom. A 
pinion 30 secured to the upper end of a vi 
bratory shaft 31 is adapted to engage said 

40 pins and as said pinion is rotated said pins 
29 will be engaged thereby and said slide 
22 will be reciprocated in one direction or 
the other along the grooves 24, 24 according 
to the position of the pinion 30 relatively 

45 to said series of pins. The vibratory shaft 
31 is journaled at its lower end in a rocker 
frame 32, mounted upon the driving shaft 
17, while at its upper, end said vibratory 
shaft is journaled to rotate in a bearing 33 

50 formed in the end of the horizontally ar 
ranged vibratory arm 34, said vibratory arm 
being pivoted upon the screw 35 secured in 
the frame 8. A rotary notion is impaited 
to the shaft 31 by a bevel g 

55 the driving shaft 17, said bevel gear 36 
meshing with a gear 37 secured to the vibra 
tory shaft 3i, thus when said driving shaft 
is rotated said vibratory shaft will also be 
rotated together, with the pinion 30. The 

30 teeth of said pinion 30 by engaging the pins 
29 will force said slide 22 along the grooyes 24, 24 until the last pin in Said series of pins 
has been moved out of the path of travel of 
the axis of said pinion 30 in its vibratory 

35 movement from one side of the plane con 

gear 36 secured to. 

£aining said series of pins to the other, 
whereupon said pinion will be transferred 
from the position occupied thereby upon one 
side of said plane across the end of said rack 
to a position- upon the other side thereof, 
and upon the arrival of said pinion to this 
position the movement of said slide will be 
reversed and saidyarn guide will be recipro 
cated in the opposite direction longitudinally 
of the yarn mass 25. To insure the engage 
ment of the teeth of the pinion 30 with the 
pins 29 of the rack 28, springs 37 and 38 
are provided, the same being secured in the enlarged portion 39 of the vibratory arm 34 
while the opposite ends of said springs are 
free to engage a cross head 40 connecting 
the sides of the frame 8 which form the 
slot 23. When the pinion 30 is in the posi 
tion illustrated in Fig. 4 the pressure of the 
springs 37 and 38 will be neutralized, but 
when said pinion is moved to one side or 
the other of said series of pins, such for in 
stance as shown in Fig. 1, one of said springs 
will be deflected, as illustrated in said figure, 
whereupon said pinion will be yieldingly 
retained in contact with said pins 29. When 
the side 22 has arrived at the end of its re 
ciprocation, or to such a position that the 
end pin is engaged by said pinion, the oppo 
site end of said slide 22 from which said 
pinion is located will engage the free end of 
a U-shaped spring 41, which is secured to a 
bracket 42, mounted upon the frame 8, said 
spring projecting into the slot 23, thus said 
end pin will be yieldingly retained in con 
tact with said pinion 30 during the trans: 
feral of said pinion from one side of said 
series of pins to the other thereof, it being 
understood that the bearing 32 is large 
enough to permit said vibratory shaft 31 to 
rock slightly therein during said transferal 
movement. - 
By the use of the rack. 28 and pinion 30 as 

a reciprocating means for the slide 22 it will 
be seen that the movement of said slide will 

70 

75 

80 

85 

90 

95 

00 

05 

il.0 
be uniform for a distance equal to that be 
tween the centers of the end pins, as indi 
cated by “a” and “b” Fig. 6, after which 
there will be a gradual diminutidin in the 
speed of said slide until the pinion 30 has 
been rotated 90° whereupon the axis thereof 
will be moved from its position on the line 
“b,” as indicated in full lines, to the posi 
tion “c” as indicated in dotted lines, and 
into the longitudinal plane containing the 
centers of all of the pins 29 and at which 
time said slide will have come to a dead stop. 
From this position the rotation of said 
pinion another 90° in the same direction 
will bring the center of said pinion into the 
position “d,” as indicated in dot and dash 
lines. Fig. 6, upon the opposite side of the longitudinal plane containing the centers of 
said series of pins from the positions first 
occupied by said pinion on said line “b. 
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At the beginning of the dirhinution in the 
speed of the carrier side during said last 
99 of rotation, in which the pinion 30 moves 
from the position 'c' into the posizio “d.” 
the earrief sfiele 22 will have been gradually 
started in its retary reciprocaio) and re): 
this point on the psyenient of said side will. 
be triform until aire it is 2 * 4' will have 
been brotght into aliheinent, with the thane 
of freement of the piti on 3), as indicate; 

t b,” whef the text 30° of rol:- tion of said pinion wi2) geiidally diminist 
the speed of said side thitti: the same etymes 
to a dead stop and the grad daily increase 
the speed of said side it: at Frposite direc. 
tion during the next 98° of restation of the 
pifief 39 until the maxifrith speed thereof has been attained. 
The speed of the shafe 2 is substantially 

uniform shd as the yarn aass 25 is positively 
driver thereby throtigh a core 43 apot wheh 
said yarn is formed, said core being pro yiefed 
with Freyches 44 which are engagest by pro 
icetions 45 foilined trpon the eollar 46 sectared 
to said shift 12, no ost, motion between silii 
yari mass 25 or shaft, 12, or spindie 11 wis: 
be permitted, consequently ghet: the end pin 
of the series of pits 29 arrives at the posi 
tion "b the speed of the yari gtside (left 
gitalitially of the spindle begins to di 
minish and eatises the yarn to pile up at the 
end of said yarn mass, and if such were per 
litted the finished yarn lilass would be 

larger in diameter at its ends than at inter 
mediate points thereof. To prevent such an 
occurrence, auxiliary reciprocating means 37 
are provided for said yarn guide, to extend 
the movement of said yarn guide during 
said diminution in speed of said slide 22, thereby counteracting said diminishing 
effect, said auxiliary means coinprising a 
shaft 48 pivotally and slidably arranged in 
brackets 49 secured by screw's 50 to the slide 22. 
The yarn getide 10 is provided with aims 

5f which are seetired att, opp6site ends of the 
shaft 48 otitside of the rackets 49, ever 
2 pivoted it 53 tpon the slide 22 is provided . 

with a forked end 54 which straddles an an 
nisif collar 55 go the shaft 48. The op 
posite end 56 of said lever projects ott 
war:lly from said slide over the frame 8 
and is adapted to be engaged by stops 57 
and 58 which are adjustably secuted by 
sciety's 59 to the frame 8, a tid as said side 2" 
is reciprocated along the grooves 24, the end 
56 of said lever 52 will be engaged by one 
or the other of the stops 5 and 58 simil 
titleottsly with the arrival of the end pin 
into a frenefit with the plane of mavertent 
(if the pinion 30, as indicated by the lities 
a and "t.” Fig. 6, whereby said lever 5: 

will he rocked apon its pivot and the shaft 
28 will be reciprocated in the bearing: 
formed in the br'aekes 49, thus in parting an 

tilitional reciprotation to he yarn glide : {} 
the Frovement, he tet? eoliteractiig the 
gradual decrease or dimint it in the speech 
of the side 22 cl is rig the tra is sei'se nove 
refit of the pirit in 30 fron one site of the 
series of pits; 2) into a lineae; it with the tit 
gi: -intel in a 'fiftaiting the 'eters of 
saic pits, is the side 2:2 sati?ts its retiri 
reeiro eation of it ring the title the piti in 
30 is rotating hi'ligh 90° front, sail yagi 
thletin: iai' to ; ; ) it is pri, the pposite 
siie (i sail series of pins, the "is in guide 
() is likewise give at a (litional figy inherit. 

in the opposite (2irection to that hereinte 
fe stated by sring-, 43' secred to the 
site 22 aid whose free of its eag::ge oppo 
site ends of the sh: It is. These spring: 
ity's is by retail the shift 9 in its central 
positioi "eative iv to the hi'ackets 39, the ac 
tion of said syrigs eig Leitralized at 
sich a tit; it isy stops 81 secret to said 
trackets 4'), is in elit tely fixon tie :- 
gage is ent :: the ice iz with orie (rr the 
other of the stis: i) (j - (fi: , f said 
sisings will be ext, get v said shaft and 
3. is the it), versient the reef, wiile the 
cyther (if silii sings will je held (at of en 
grge nett, with sail shift by the stop (1 arid 

jor, the return move tent of the slide 22 
said is sing tit) will force ::til sit it 38 back 
to the position ocettpied the rely prior to the 
engagement of said lever 52 by said stop. 

": he generi operation of the winding nia 
chine herein before specifically described is 
as foli ws: A core 13 of any sitat le char'- 
acter or desigha is slipped upon the spindle 
Li Yver the springs 62 intil the notches 44 
engage the projections i, upon the collar 46 
secured to the shaft 12, said springs (32 
causing friction enough upon the core 43 to 
prevent the same from becoming disengaged 
from the teeth 45. A vari 25 is then led 
through the eye 2 of the yarn guide 10 
aid cerinected with said core. Power is 
then applied to the driving pulley 20 
to gll the felt 2 wieyeby the shaft it is 
rotated and through the pulleys 14 and 16 
a hit bei 15 it rotary notion is imparter to 
the spindle 14, At the same time the gear 
36 upon the shaft 17 is rotated willieh in 
tui's rotates the gear 37 upon the vibratory 
shaft 31 an ilius a rotary motion is in 
parted to the piaioi 30, it Heing understood 
that the ratio of speed between the spindle 

aid th: pinio. 80, has been predeter. 
mined. The rotation of the pinion 30 whose 
teeth fire held in engage inefit with the pins 
23 by the spring 37 pr:38 according to the 
side of the series of pits; 29 pon which 
said pinion is locateil, cautes slid side 2:2 to move longitudii aliv of the kilot 23 through 
the guides or grov 's 24. Thug said yarn 
glide io will be recipro'ated longitudinally 
of the spindle at the proper speed to lay a 
series of coils of yarn tip of the surface of 
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2. A winding machine having, in combi 
(of pins approaches the pinion 30 and is en- nation, a yarn winding spindle, a carrier 
gaged thereby, said pinion will be forced 
from a position upon one side of the plane 
containing the centers of said series of pins, 
to the other side of said plane in a manner 
well known to those skilled in the art and 
during the transverse movement of said pin 
ion from one side to the other of said series 
of pins the lever 52 will engage one or the 
other of the stops. 57 and 58, according to 
the position occupied by said slide and said 
yarn guide will be given an additional re 
ciprocation longitudinally of Said spindle to 
overcome the decrease of the speed of said 
slide 22 during said transverse movement 
of the pinion 30. This additional movement 
moves said yarn guide through a greater 
distance thus preventing the yarn from pil 
ing up at the end of the yarn mass and caus 
ing the face thereof to be uneven or the 
diameter of the ends thereof to be out of 
proportion to the intermediate sections 
thereof. As the side 22 starts in its reverse 
movement the spring 60, which has been de 
flected by the movement of the shaft 48 
caused by the rocking of the lever 52, will 
return-said yar guide to its normal posi 
tion.ipon the side 22 where it will remain 
until the lever 52 is engaged by the stop at 

reciprocation of said 
carrier slide. - 
The yarn guide 10 normally rests upon 

the surface of the yarn mass and being piv 
oted in the brackets 49 as the diameter of 
said yarn mass increases said yarn guide 
will be gradually rocked in said brackets in 
the plane of rotation of Said spindle. When 
it is desired to vary the length of the yarn 
mass more or less of the pins 29 may be re 
moved thereby lengthening or shortering 
the length of the rack 28 as the case may be 
and causing the pinion 30 to trailsfer from 
one side to the other at-longer or shorter in 
tervals and as the length of said rack is va 
tried the positions of the stops 57 and 58 are 
correspondingly moved. 

8 
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Having thus described my invention, 
what claim and desire by Iletters Patent to 
secure is : . 

1. A winding machine having, in combi 
nation, a rotary spindle, adapted to gupport 
and rotate a yarn mass core, a frame, a car 
rier slide, ineans to reciprocate said carrier 
slide on said frame longitudinally relatively 
to said spindle, a traveler carried by said 
carrier side, a lever pivoted on said carrier 
slide and engaging said traveler, and stops 
on said frame adapted to engage and rock 
said ever during the latter portion of the 
movement of said carrier side in opposite 
directions, to move said traveler in the di 
rection of movement of said carrier slide 
and at: a relatively greater speed than that 
oi said carrier slide. 

slide, means to reciprocate said carrier slide 
longitudinally relatively to said spindle, a 
yarn guide arranged on said carrier slide to 
rock substantially in the plane of rotation of 
said spindle, said yarn guide being also ar 
ranged to slide on said carrier slide longi tudinally relatively to the axis of said spin 
die in opposite directions, resilient means 
adapted to retain said yarn guide in its nor 
mal position on said carrier slide, and means 
adapted to move said yarn guide on said: 
carrier slide in opposite directions for pre 
determined distances during the reciproca 
tions of said carrier slide. --- . 

3. A winding machine having, in combi. 
nation, a yarn winding spindle, a carrier 
slide, means to reciprocate said carrier slide longitudinally relatively to said spindle, e. 
yarn guide arranged upon said slide to rock 

C 

is 

30 

35 

Substantially in the plane of rotation of 
said spindle, said yarn guide being also ar 
ranged to slide on said carrier slide longi, i. 
tudinally relatively to the axis of said spin go 
dle in opposite directions, means to move. 
said yarn guide on said carrier slide during 
the latter part of the movement of said car. 
rier slide in opposite directions, and means 
to return said yarn guide to its normal pol' 
sition on said carrier slide during the first 
part of the return movement of said carrier 
slide in opposite directions. 

4. A winding machine having, in combi 
nation, a yarn winding spindle, a carrier 
slide, means to reciprocate said carrier slide 

95 

longitudinally relatively to said spindle, a . . 
shaft pivotally and slidably arranged on 
said carrier slide and having a collar se 
cured thereon, a yarn guide secured to said 
shaft and adapted to be 'sustained by said 
spindle, means adapted to yieldingly retain 
said shaft in its central position relatively 
to said carrier slide, a lever pivoted on said 
carrier slide having a forked end adapted to 
straddle said collar, and stops adapted to be 
engaged by said lever at predetermined 
points during, the reciprocations of said 
guide on said carrier slide longitudinally 
relatively to said spindle. 

5. A winding machine having, in combi 
nation, a frame, a yarn winding spindle, 
journaled to rotate in said frame, a slide. 
arranged to reciprocate in guides on said 
frame, a yarn guide pivotally and slidably 
arranged on said slide adapted to engage 
said spindle and to be rocked on said slide 
as the yarn being wound on said spindle in 
creases the diameter thereof, a driying shaft operatively connected with said spindle, 
means operated by said driving shaft adapt 
ed to impart a reciprocating movement to 
said slide to move said yarn guide longitudi 
nally relatively to the axis of said spindle, 

il 

slide, to move said shaft and said yarn ..., i. 
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and means actuated by the reciprocations of 
said slide adapted to move said yarn guide 
on said carrier slide longitudinally rela 
tively to the axis of said spindle, 

(5. A winding machine having, in combi 
nation, a yarn winding spindle, a 1'ecipro 
citory slide, a yarn guide ivotally and 
slidably a 'ranged on said slide adapted to 
eigage sail spindle and to be locket on said 
slide as\the yarn being wound on said spin 
die increases the diameter thereof, a series of uniformly spaced pins arranged longi 
tudinally of said slide and constituting a 
tnangle rack, il pinion a claited to engage 
Said pins and to reciprocate said slide in 
opposite (lirections, instrumentalities adapt 
ed to rotate said pinion and said spindle, 

ld means actuated by the movement of said 
slide adapted to move said yarn guide a 
predetermined amount oil said slide during 
the latter portion of the reciprocations 
the 'eof in opposite directions. 

. . Winding machine having, in combi 
nation, a yarn winding spindle, a reciproca 
tory slide, a yarn guide pivotally and slid 
ably arranged on said slide adapted to en 
gage said spindle and to be rocked on said 
slide as the yarn being wound on said spin 
die increases the diameter thereof, a series 
of detachable pins arranged longitudinally 
of said slide and constituting a mangle 
rack, a pinion adapted to engage said rael. 
and reciprocate sail slitle in opposite direc 
tions, instrumentalities adapted to rotate 
said pinion and said spindle, and means ac 
tilated by the novement of said slide adapt 
ed to move said yarn guide a predetermined 
amount on said slide during the latter por 
tion of the reciprocations thereof in oppo 
site dilections. 

S. A winding nahine having, in combi 
nation, a yarn wilding spindle, a recipro 
a tory slide, a yari gtticle pivotally and 
slidably arranged on sail slide adapted to 
engage said spindle aid to be rocked on said 
slide as the yarn, being wound on said spindle 

increases the diameter thereof, a driving 
shaft, means operatively connecting Said 
spin tile with said driving shaft, a vibratory 
slia ft pivoted on and rotated by said driv 
ing shaft, mangle gearing adapted to recip 
recate said slide longitudinally relatively 
) sail spindle, said gearing embodying in 

its construction a series of detachable pins arranged longitudinally of said slide, a pin 
ion secured to the free end of said vibratory 
shaft adapted to be vibrated transversely of 
s: il series of pins and to alternately engage 
each of Said pins from opposite sides respec 
tively of said series, whereby said slide will 
le reciprocated to nove said yarn guide lon 
gital clinally relatively to said spindle, and 
lineans actuated by the movements of said 
slide immediately prior to the changing of 
the direction of movement of said slide to 
love said yarn guide on said slide longitu 
(linally relatively to the axis of said spindle. 

9. A winding machine having, in combi 
nation, a driving shaft, a rotatable vibratory 
shaft adapted to be rotated by said driving 
shaft, a pinion secured to the free end of 
sail vibratory shaft, a carrier slide, a rack 
on said carrier slide arranged longitudinally 
thereof and adapted to be engaged by said 
pinion to move said carrier slide in opposite 
lirections, a yarn guide pivotally and slid 
intly mounted upon said carrier slide, a 
Withing spindle adapted to be rotated by 
saic driving shaft to receive yarn from said 
yarn guide, and means actuated by the 
movement of said slide in opposite direc 
tious adapted to inapart an additional move 
Inent to said yarn guide in opposite direc 
tions. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 

SS(S. 

ANKEI. PETERSEN. 
Witnesses: 

MARGARET E. IloriN, 
SYDNEY E. TAF1. 
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