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To all whom it may concern: 
Be it known that I, ALONzo E. RHOADEs, a. 

citizen of the United States, and resident of 
IIopedale, county of Worcester, State of 
Massachusetts, have invented an Improve 
ment in Traverse-Motions for Yarn-Spin 
ning Apparatus, of which the following de 
Scription, in connection with the accompany 
ing drawing, is a specification, like charac 
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20 tion is of very simple construction, there be-, 

ters on the drawing representing like parts. 
This invention relates to apparatus for spinning yarn, and it has for its object the 

production of a novel traverse motion for 
use in connection with such apparatus, to 
control the reciprocatory movement of the 
ring-rail and thereby govern the laying of 
yarn, upon a yarn-receiver or bobbin in a 
novel and effective way. 
In my present invention the traverse mo 

ing but a single connection between the 
builder-motion and the usual rocker through 
which the vertical movement of the ring-rail 

25 
is controlled. 
The construction and operation of the 

builder-motion herein are such that the yarn 
is laid at the beginning of the winding with 
the minimum traverse, and such traverse in 
creases automatically and gradually through 

30 out the winding operation, but in order to 
give the proper and desired conformation to 
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the yarn mass on the receiver or bobbin the 
gain” starts at the maximum and gradu 

ally decreases throughout the winding. 
it is well known to those skilled in the art 

that the same quantity of yarn is laid at each 
traverse, hence a shorter traverse lays the 
yarn much more closely than a longer trav 
winding, when the traverse is short, there is 
a tendency in the yarn laid on one traverse 
to roll over the yarn laid on the previous 
traverse, particularly at the lower end of the 
traverse, so that there is more or less inter 
ference between the two portions of the 
yarn, causing it to draw off improperly and 
unevenly in the shuttle. 

50 

With a gradually increasing traverse the 
increment of increase on successive strokes 
of the ring-rail is so small that such rolling 
over or crowding of the yarn cannot be ob 
viated by the traverse alone, and in my pres 
ent invention I overcome the objection noted 
by starting the winding with a maximum 

erse does, so that at the beginning of the 

“gain”. By so doing I carry the ends of 

successive layers of yarn far enough to ex 
tend beyond those immediately preceding, 
and thereby lay each layer properly and 
evenly upon the yarn-receiver, without any 
rolling over or crowding of the turns of one 
layer into the turns of the layer beneath, and 
the yarn in consequence draws off evenly 
and without obstruction, in the shuttle, down 
to the very beginning of the winding if 
need be. The completed yarn-mass tapers 
gradually up to the body portion, at its 
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lower end, and tapers gradually in the oppo 
site direction at the top of the body portion, 
obviating the formation of a pear-shaped 
yarn-mass, which shape, is highly objection 
able. While the maximum gain at the be 
ginning of the winding obviates the fault 
referred to it is necessary to effect a gradual 
decrease of the gain during the winding, and 
I have made provision therefor, as Wii ap 
pear hereinafter. Were it not for such 
gradual decrease of the gain the structure 
embodying my invention would so operate 
that the winding would be completed with 
relatively a very small quantity of yarn laid. 
The various novel features of my inven 

tion will be fully described in the subjoined 
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specification and particularly pointed out in ! 
the following claims. 

Figure 1 is a front elevation of a sufficient portion of a spinning-frame with one prac p p 
tical embodiment of my invention applied 
thereto, the ring-rail being shown somewhat 
above its lowest point, but otherwise the 
mechanism is in readiness to begin the wind 
ing of a set of bobbins; Fig. 2 is a transverse 
section on the line 2-2, Fig.1, looking to 
ward the left, showing the builder-motion 
and tie actuating cam therefor in side ele 
vation; Fig. 3 is an enlarged detail, partly 
broken out, of the builder-arm and parts car 
ried thereby, but with the winding-drum and 
its gear removed; Fig. 4 is a transverse sec 
tion on the line 44, Fig. 3, looking toward 
the right, but with the winding drum and 
its gear in place; Fig. 5 is a similar view on 
the line 5-5, also looking toward the right; 
Fig. 6 is a left-hand elevation of the builder 
arm, showing the ratchet by means of which 
the traverse is varied, and the shield to gov 
ern the change in the gain; Fig. 7 is a detail 
in side elevation of the angularly movable 
support for the shield; Fig. 8 is a view in 
elevation of the yarn-receiver or bobbin with 
the completed yarn-mass thereon. 
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In the present embodiment of my inven 
tion the ring-rail is raised by a suitable lift 
ing-weight and depressed by or through the 
builder motion, the winding mechanism let 
ting off the chain from the winding drum 
or barrel to govern the “gain” of the tray 
erse, while the traverse itself is gradually 
increased. by a gradual bodily movement of 
the drum from the fulcrum of the builder 
al, - 

Referring to Figs. 1 and 2, the spindle-rail 
1, rotatable spindles 2, the vertically-recip 
rocating ring-rail 3 provided with usual 
rings 4, the lifter-rods 5 (one being shown 
in Fig.1) the rocker 6 coöperating with the 
foot of the lifter-rod and provided with a 
weight 7 to elevate the ring-rail, and the 
rocker-arm 8 rigidly attached to the rocker and transmitting reciprocating movement to 
the other lifter-rods through the link 9, may 
be and are all substantially of well known 
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or usual construction in spinning or similar 
*PRE, A flexible connection, preferably a chain 
10, as herein shown is...connected at one end 
to the branch 11 of the rocker 6 and is led 
over a guide-sheave 12 mounted in a swing 
ing support fulcrumed at 12* on the main 
frame and thence to a winding-drum or bar 
rel 13, and attached thereto, said drum hav 
ing attached to or forming part of it a con 
centric gear 14, said drum and gear being 
rotatably mounted on a laterally extended 
stud 15 fixed on a traveler 16, to e referred 
to again, which acts as a traverse-changer. 
The builder-motion herein shown includes 

a builder-arm 17 fulcrumed at 18 on the 
main frame and provided with a roller or 
other stud 19 constituting a follower to co 
operate with an actuator, shown as a trav 
erse-cam 20 having three points, Fig. 2, the 
weight 21 connected with the builder-arm counter-balancing the weight of the parts 
thereon and maintaining the follower in en 
gagement with the cam. 
As shown in Figs. 2, 3-5, the builder-arm 

for the greater portion of its length is D 
shaped in cross-section, the upper and lower parallel flanges bein of Ally grooved 
at 22 to form guideways for the top and 
bottom of the traveler or traverse-changer 
16, as clearly shown in Fig. 4. retaining 
plates 23 maintaining the traveler in posi 
tion while permitting movement thereoflon gitudinally of the builder-arm. Manifestly 
the builder-arm has a constant stroke, hence 
it follows that the farther away the traverse 
shifter 16 is moved from the fulcrum 18 the 
greater the amplitude of movement of the 
ring-rail, and vice versa, so that if the wind ingoperation starts with the trayerse-changer 
at its extreme inward position, Figs, 2 and 3, 
ring-rail. 

65 

the minimum traverse will be given to the 
he starting point for the traverse-changer 
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16 is determined by means of a headed stop 
pin 24 adapted to be inserted in anyone of 
a series of holes 25 (see dotted lines Fig. , ) 
in the top flange of the builder-ai'i, the 
lower end of the pin being adapted to engage 
an abutment 26 on the traverse-changer and 
thereby limit its movement when winding 
back is effected. 
By placing the stop-pin in one of the holes 

more to the left, Fig. 3, the starting point 
of the ring-rail will be raised more or less 
with relation to the butt or head of the yarn 
receiver or bobbin, to thereby adjust the be 
ginning of the winding of yarn thereupol, 
and after the stop-pin has becn properly set 
the starting point of the Winding will re 
main the same as one set of bobbins after 
another is wound, the traverse-changer li 
being stopped at the Salile point upon wild 
ing back. 

Inasmuch as the traverse-changer loves 
outward along the builder-arm throughout 
the winding the guide-sheave 12 is pivotally 
mounted to avoid any cramping or twisting 
of the chain 10. 

Referring to IFig. 2 it will be seen that the 
chain 10 leads tangentially, from the periph 
ery of the drum 13 up to the sheave 12, 
which swings on the stud 12*, and as the 
traverse-changer moves outward the chain 
will gradually, approach a vertical line in 
tersecting the stud, so that as the angle be 
tween the chain and such vertical line grad 
ually decreases there will be a slight de 
crease in the distance between the sheave 12 
and the point on the drum at which the 
chain leaves it. So, too, as the travel'se 
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changer continues its outward movement be 
yond the vertical line through the stud 12* 
the distance between the sheave 12 and the 
point at which the chain 10 leaves the drun 
will slightly increase. Hence, during the 
gradual decrease in such distance there will 
be a gradual increase in the gain, aid there 
after a gradual decrease in the gain as the 
distance referred to increases, but in each 
case in actual practice such variations in the 
gain are so small as to be hardly apprecial le. 
As the gain in the apparatus forming the 

subject-matter of this application is started 
at a maximum, and gradually decreased 
throughout the winding, as will be ex 
plained hereinafter, it is only necessary to 
make the initial maximum gain large 
enough to compensate for the variations just 
pointed out, so that the change in the posi 
tion of the traverse-changer with relation 
to the stud 12* can in practice be disre 
garded. 
The builder-arm has transverse end-plates 

27, 27 secured fixedly to the upper and 
lower flanges, which plates provide bearings 
for an elongated shaft-28 spirally threaded 
at 29 to pass through, and engage a threaded 
hole 30, IFig. 4, in the traverse-changer, so 
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that rotation of said shaft will slide said 
traverse- changer longitudinally along the 
builder-arm. 
At its outer end, beyond the plate 27, a 

5 ratchet 31 is secured to the shaft 28, the 
ratchet being intermittingly engaged and 
rotated step-by-step by a pick-pawl 32 
fixedly connected with the lower end of an 
upright rod 33 held adjustably by set-screw 

10 34 in a holder 35 pivoted at 36 to a bracket 
37 secured to the main frame, Figs. 1 and 2. 
On each up-stroke of the Builder-arm the 

pick-pawl engages and advances the ratchet, 
and thereby turns the shaft 28 to effect a 

15 slight outward movement of the traverse 
changer 16 along the builder-arm, but as 
the pawl is arranged to impart a gradually 
decreasing advance movement to the ratchet 
it is pivotally hung, as has been described, 

20 for reasons which will appear hereinafter. 
A stop 38 on the bracket 37 is arranged 

to coöperate with the holder 35 and prevent 
movement of the pick-pawl 32 to the right, 
viewing Fig. 1, while said pawl can move 

25 in the opposite direction about the fulcrum 
36 as a center. 
The builder-arm has rigidly attached to 

it by lateral brackets 39 a longitudinal rack 
... bar 40 offset far enough to bring its teeth 
30 it to mesh with the drum-gear 14, so that as 

the traverse-changer 16 gradually moves the 
winding-drum 13 toward the free end of the 

S builder arm the coöperation of the rack-bar 
x and said gear 14 will slowly rotate the drum. 
as to let of the chain 10 and effect the principal “gain” of the traverse. Thus the angular 

/ movement of the drum about its pivotal sup 
... port 15 determines, in the main, the amount 

of gain, such movement of the drum over 
40 coming or compensating for the slight vari 

ations in the gain due to the change in the 
- gic of the drum relatively to the stud 
12, hereinbefore referred to, and the ampli 
tude of angular movement of the drum upon 45 the support 15 is directly dependent upon 
the extent of each advance of the traverse changer 13 away from the fulcrum 18 of the 
builder-arm. So, too, such advance will de 
pend directly upon the rotative movement, 

50 of the threaded shaft 28 imparted to it by 
each operative engagement of the pick-pawl 
and the ratchet 31, and by making the ini 
tial or maximum action of the pawl and 
ratchet large enough the gain as a whole 

55 will be controlled absolutely by or through 
the angular movements of the drum. 
Now the length of the traverse depends upon the position of the traverse-changer 

with relation to the fulcrum of the builder 
60 arm, and as the traverse-changer is moved 

step-by-step away from such fulcrum from 
the beginning to the efid of the winding 

... operation it will be obvious that the traverse 
gradually increases in length, but of course 

65 with a very small increment. This incre 

ment is not of itself sufficient, with the slow 
letting off of the chain, ordinarily resulting 
from the action of the winding mechanism 
to lay the yarn properly at the beginning of 
the winding, as has been stated, and there 
fore I have provided means to start the 
winding with the maximum gain and grad 
ually to decrease the gain automatically as 
the winding proceeds at the same time over 
coming, or compensating for the slight ir 
regularity or variation in the gain previously 
noted. s 

A slightly bent lever 41 is adjustably full 
crunned at 42 on the builder-arm between 
its upper and lower flanges and near lic 
plate 27, the under edge of said lever rest 
ing upon a rounded and rearwardly ex 

tion in the vertical slot 44 by a nut 45, see 
Fig. 5. Said lever 41 extends along the 
builder-arm nearly to the end plate 27* and 
is then turned laterally to present a foot 46. 
which is arched to extend across and clear 
the threaded shaft 28, as clearly shown in 
Fig. 5, the extremity of the foot laying t 
slot 47 in which is secured a headed stud 
48, held in adjusted position in the slot by to a check-nut 49. The foot 46 is long enough 
to bring the stud beyond the edge of the 
end plate 27, as shown in Fig. 3. . . . 
The ratchet 31 has an elongated hub 31X, Fig. 3, embracing the projecting end of 

shaft 28, and upon said hub is rotatably 
mounted a collar 50, separately shown in 
Fig. 7, having a head 51 provided with a 
radial extension 52 having a slot 53 into 
which the stud 48 extends, the headed collar 
forming a support for the shield. 
The shield 54 is shown as curved and over 

hanging the ratchet 31 at the right of the pick-pawl 32, Fig. 1, the shield being mount 
ed on an arm 55 secured to or forming part 
of a hub 56 which embraces the collar 50 
between the head thereof and the ratchet, 
said hub carrying a set-screw 57, see dotted 
lines Fig. 6, by means of which the hub and 
the collar are fastened together to turn as 
a unit. - 

In Figs. 1, 3 and 6 the shield is shown in 
the position assumed at the beginning of the 
winding operation, the traverse changer 16 
then being at the right-hand end of its 
stroke, nearest the fulcrum of the builder 
arm, and the lever 41 has its foot 46 and 
the stud 48 in their lowest positions. 

Referring to Figs. 1 and 6 it will be ap 
parent that when the shield is in the posi 
tion shown the pick-pawl 32 will exert is 
greatest effect upon the pawl 31 and will 
effect the greatest angular movement thereof 
On the up-stroke of the builder-arm, be 
cause the maximum number of ratchet teeth 
are exposed to the action of the pawl as the 
builder-arm oscillates, If, however, the 
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16, the fulcrum-stud 42 being fixed in posi 85 
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shield 54 be gradually moved to the left, 
Figs. 1 and 6, the number of ratchet teeth 
exposed to the action of the pawl will be 
decreased, and consequently the pawl will 
elect a gradually decreasing angular move 
ment of the ratchet and connected parts. 
That is, he shield will be brought into en 
gagement with the pick-pawl and will push 
the latter away from a vertical line through 
the axis of the shaft 2S, so that the pawl can 
take up a less number of teeth of the ratchet 
3i, and such movement of the pawl by the 
shield is permitted by mounting the paw 
rod 33 to swing about the pivot 36 as a full 
crum. As the shield may be set by hand, 
through the medium of the Set-screw 57, the 
angular movement of the ratchet at the be 
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ginning of the winding can be increased or 
tlecreased at will, according to circum 
stances, and to properly compensate for the 
variation in the gain due to outward move 
ment of the drum, but whatever the initial 
set of the shield there will be a gradual 
clininution in the step-by-step movement of 
the ratchet from the maximum. 

Inasmuch as the rotation of the ratchet 
controls not only the advance of the trav 
else-shifter 16 bit the rotation of the drum 
13 to effect the desired "gain of the trav 
verse the operation will be understood with 
a brief description of the windling, starting 
at the commencement thereof. 
On the up-stroke of the builder-arm 17 the 

ring-rail rises and the ratchet 31 is advanced 
the maximum amount and turns the thread 
ed shaft 28 correspondingly, so that the 
maximum linear feed of the traverse-changer 
is effected, and thereby the coöperation of 
the gear 14 and rack 40 will inpart the 
maximum rotative movement of the drum 
13, to let off the chain 10 and impart the 
maximum “gain” to the traverse. At the 
same time the traverse is increased because 
of the feed of the traverse-changer away 
from the fulcrum of the builder-arm, but 
is the can-ri) 43 is the rely moved to the 
left, Fig. 3, the lever 41 will be acted 
upon and its foot 46 will be given a slight 
rise. This causes the stud 48 to impart a 
small angular advance to the collar or shield 
support 50 in the direction of the arrow 100, 
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Fig. (3, and the shield 54 is moved in the 
same direction, to uncover a smaller portion 
of the ratelhet 31 to the action of the pick 
pawl, 32. Consequently the angular move 
intent of the ratchet will gradually decrease 
in amplitude as the winding proceeds, and 
as the intermittent rotation of the threaded 
part 29 of the shaft 28 is correspondingly 
decreased the feed movement of the trav 
erse-changer 16 gradually decreases. 
The shorter the feed of the traverse 

changer the less amount of chain given off 
from the winding drum 13, and therefore 
the less the “gain”, so that while the gain 

its control, it will be manifest that the 

some other buil 
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starts at its maximum it is gradually de 
creased as the winding progresses, notwith 
standing the change in the position of the 
drum relatively to the stud 12*, and the 
traverse gradually increases, due to the feed 
of the traverse-changer away from the full 
crum of the builder-arm. The diminishing 
“gain thus acts in connection with the 
increasing traverse to lay the yarn upon the 
yarn-receiver or bobbin b, Fig. S, with a 
taper from the lower end of the yarn-lmaSS 
upward, as at m, to the substantially cylin 
drical body portion m of the yarn-mass, 
with an inward taper m at the upper end 
thereof. A full winding of yarn is secured 
with the yarn-mass of the desired shape, and 
so laid that the yarn draws off smoothly and 
evenly down to the very beginning of the 
winding, the layers at the beginning of the 
winding being laid smoothly one over the 
other by reason of the greater gain at the beginning. 
When the traverse-changer 16 is set farther 

to the left at the beginning of the winding, 
Fig. 3, by shifting the stop-pin 24 to one of 
the holes 25 more to the left, the calm-rib 43 
will be changed in position with relation to 
the lever 41, and to preserve the proper re 
lation between such parts the fulcrum 42 of 
the lever will be slightly raised in the 
slot 44. 

IBy setting the stud 48 toward or away 
from the center of the shaft 28 the angular 
movement of the shield 54 will be increased 
or diminished, respectively, for a given rise 
of the stud as the lever 41 is swung up about 
its fulcrum by the feed of the traverse 
changer, to thereby retard or hasten the rate 
of change in the 'gain '. 
As to the traverse, while it is gradually 

increasing throughout the Winding, its rate 
of increase is gradually decreasing, for it 
must be remembered that the steps by which the traverse-changer is fed toward the outer 
end of the builder-arm are greatest at the beginning of the winding and gradually de 
crease in length as such winding proceeds. 

In view of the foregoing description and 
explanation of the operation of certain parts 
of the apparatus, having more particular 
reference to the “gain” of the traverse and 

gain 
is controlled, broadly, by means mounted on 
the builder-arm and acting upon the ring 
'ail through the connection between the lat 
ter and the builder-arm. 
This apparatus does not wind what is 

technically known as a “bunch' by a pre 
liminary winding of the yarn, as is done by 

ier-motions, the yarn-mass 
being completed by a main or service wind 
ing, but in actual practice the first few lay 
ers of yarn laid upon the yarn-receiver by 
the present apparatus can in practice be util 
ized in a “feeler” loom to perform the func 
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tions of the “bunch' so far as the coöpera 
tion with the feeler is concerned, and with 
out the objections sometimes attendant upon 
the true bunch formation. 
Various changes or modifications may be 

made by those skilled in the art without de 
parting from the spirit. and scope of my 
present invention asset forth in the claims 
annexed hereto. 
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Having fully described my invention, 
what I claim as new and desire to secure by 
Letters Patent is:- m 

1. In apparatus of the class described, a 
builder-arm having a constant stroke, a re 
ciprocating ring-rail, a connection between 
it and the builder-arm, and controlling 
means acting through such connection to 
effect reciprocation of the ring-rail with a 
gradually increasing traverse and to grad 
ually decrease the gain, 'said controlling 
means being mounted on the builder-arm 
and including a member movable longitudi 
nally thereof. 

2. In apparatus of the class described, an 
oscillating builder-arm having a constant 

a stroke a winding-drum carried by and mov 

30 

35 

40 

45 

50 

55 

60 

85 

able longitudinally of the builder-arm, a re 
ciprocating ring-rail, a connection between 
it and the drum, to effect the reciprocation 
of the rail by or through oscillation of the 
builder-arm, means to move said drum grad 
ually away from the fulcrum of said builder 
arm to thereby gradually increase the trav 
erse, and means to effect rotation of the 
drum by a series of angular movements 
gradually decreasing in amplitude, to there 
by control and gradually decrease the gain 
of the traverse. . . 

3. In apparatus of the class described, a reciprocatingring-rail, anoscillating builder 
arm having a constant stroke, a winding 
drum, means to move it bodily step-by-step 
along the builder-arm away from the full 
crum thereof, to gradually increase the 
traverse of the ring-rail, means to effect an 
angular movement of the drum at each bod 
ily advance thereof proportional to the 
length of the badily advance, a connection 
between the drum and the ring rail, and an 
instrumentality to cause the bodily advances 
from the beginning of the winding, whereby 
the langular movements of the drum are 
gradually decreased and the gain of the 
traverse is controlled and sing 
diminished from the beginning of the wind 
ling. 

4. In apparatus of the class described, in 
combination, an oscillating arm, a recip 

of the drum to decrease in E. gradually 

rocating ring-rail, means to control its re 
ciprocation to effect a winding of yarn, upon 
a yarn receiver with a traverse gradually 
increasing from the beginning to the end of 
the winding, and means to start the winding 
with the maximum gain and to decrease the 

S. 

gain gradually thereafter until the winding is 
completed, one of Said means including a 
member movable longitudinally of said arm 
and the other of said means including a mem 
ber coöperating with the first-named mem 
ber and having imparted to it thereby a 
swinging movement on the arm, the coöpera 
tion of Said members causing the operation 
of one means to effect the operation of the 
other means. a 

5. In apparatus of the class described, a 

70 
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builder-arm having a constant stroke, means : 
carried by the builder-arm and controlled , 
by oscillation thereof to effect automatically 
the winding of yarn upon a yarn-receiver 
with a traverse gradually increasing until 

80 . . . 

the Winding is completed, and means to . 
start the winding with the maximum gain 
and gradually and automatically decrease 
the gain until the winding is completed. 

6. In apparatus of the class described, 
means to effect the winding of yarn upon a 
yarn receiver with a traverse gradually in 
creasing from the minimum, means acting 
contemporaneously to control and gradually 
decrease the gain from its maximum, and a 
common actuator for said means, combined 
with an oscillating builder-arm on which 
both of said means and the actuator are 
mounted. 

7. In apparatus of the class described, an 
oscillating builder-arm having a constant 
stroke, a traverse - changer longitudinally 
movable upon the arm, a drum and attached 
E. rotatably mounted on the traverse 
C 

9 
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nger, a rack in mesh with the gear and . 
fixed on the builder-arm, to effect rotation 
of the drum when the traverse-changer is 
moved longitudinally of She arm, a recipro 
cating ring-rail, means including a flexible 
member, connecting it with the drum, to 
govern reciprocation of the ring-rail, and 
means to intermittingly move the traverse 
changer away from the fulcrum of the 
builder-arm and thereby gradually increase 

05: . 

O 

the traverse of the ring-rail, combined with . 
an instrumentality coöperating with said 
means to gradually decrease the length of 
the intermittent movements of said traverse 
changer and thereby decrease gradually the 
angular movements 8f the drum, whereby 
the gain of the traverse starts at the maxi 
mum and gradually decreases. 

5 : , , 

8. In apparatus of the class described, an 
oscillating builder-arm having a constant 
stroke, winding mechanism bodily movable 

120. 

longitudinally upon the builder-arm, a 
chain connecting said unechanism with the 
ring-rail to govern its movement, a recip 
rocating ring-rail, peans to cause the wind 
ing mechanism-to fet of the chain propor 
tionately to the length of bodily movement 
of said mechanism upon the builder-arm, 

- and govern the gain of the traverse, and 
means to effect such bodily movement of 
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Said mechanism by a series of successive 
steps gradually decreasing in length, where 
by the traverse is gradually increased an 
the gain gradually decreased. 

9. In apparatus of the class described, an 
OScillating builder-arm having a constant 
stroke, winding mechanisi Jodily movable 
longitudillally upon the builder - arm, a 
chain connecting said mechanism with the 
ring-rail to gover its to veinent, a recipro 
cating ring-l'ail. Ileans to cause the winding 
mechanish to let of the clain proportioll 
ately to the length of bodily movement of 
Said mechanism upon the builde'-a'in, to 
govern the 
to effect such bodily movement of said 
mechanism by a series of successive steps 
gracially decreasing in length, wherely the 
t1'a verse is gradually increasel and the gain 
gractually decreased, sail latter neit is ill 
cluding a ratchet, and all actuating pawl, 
and all instrumentality acting tiltially 
to gradually diminish the effective cooper 
ation of the pawl and ratchet, the extent to 
which the chain is let of compensating for 
'ariation of the gain cle to a change in the 
position of the winding mechanism on the 
builder-arm. 

10. In apparatus of the class described, 
an oscillating builder-arm having a constant 
stroke, winding mechanism bodily movalle 
longitudinally upon the builder-arn), a 
chain connecting said 1 lechanism with the 
ring-rail to govern its movement, a recipro 
cating ring-rail, means to cause the winding 
mechanism to let (off the chain proportion 
ately to the length of bodily movement of 
said mechanism, upon the builde'-a'), to 
govern the gain of the traverse, allel means 
to effect stacl bodily movement of said 
mechanism by a series of successive steps 
gradually decreasing in length, whereby the 
traverse is gradually increased and the gain w a 

gradually decreased, said latter. means in 
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cluding a ratchet aud an actuating pawl 
therefor, a shield to control the number of 
ratchet teeth taken up by the pawl, and a 
device to position said shield automatically 
and gradually reduce the. number of ratchet 
teeth to be taken up by Sail pawl. 

11. In apparatus of the class described, a 
reciprocating ring-rail, a builder - arm, a 
winding drin bodily movable longitudi 
nally along the builder-arm and also axially 
novable, a chain attached to the drum and 
opcratively connected with the ring - rail, 
Ileans to effect intermittent bodily move 
ment of the drum step-by-step along the 
builder - arm, away from its fulcrum, to 
gradually increase the traverse of the ring 
tail, other means to cause internittent axial 
movement of the drum and let of the chain, 
to thereby effect the gain of the traverse, an 
instrumentality acting through the first 
named means to cause the second-named 

gain of the travel'se, and means 
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means to gradually decrease the axial move 
lments of the drum and thereby gradually 
decrease the gain, the amplitude of the 
axial movements of the drum compensating 
for variation in gain due to changes in the 
position of the drum upon the builder-arm. 

12. In apparatus of the class described, in 
combination, a reciprocating ring-rail, means 
to control its reciprocation to effect a wind ing of yarn lipoll a yarn-receiver with a 
traverse gradually increasing from the begin 
ning to the end of the winding, and means 
coltrollect by or through the operation of the 
first-nailed means to start the winding with 
the maximum gain and to gradually decrease 
the gain as the traverse increases. 

13. In appa'at its of the class described, a 
reciprocating ring-l'ail, a builder-notion in 
cliig a builder-art and a winding mech 
allis longitudinally innovable thereon and 
operatively connected with and to control 
the reciprocation of the ring-rail, and means 
controlling the winding mechanism to effect 
automatically a gradual increase of the trav 
erse, and a gradual decrease of the gain of 
the traverse, from the beginning to the end 
of the operation of winding yarn upon a 
yarn-receiver. 

14. In apparatus of the class described, a 
reciprocating ring-tail, a builder-motion in 
('ll ling a winding mechanism operatively 
connected with and to control the reciproca 
tion of the ring-rail, and means controlling 
the winding mechanism to effect automatic 
ally a gradual increase of the traverse, and 
to case a gradual decrease of the gain of 
the traverse. from the beginning to the end 
of the operation of winding yarn upon a 
yarn - receiver, and manually adjustable 
means to increase or decrease the rate of 
change in the traverse and gain. 

15. In apparatus of the class described a 
reciprocating ring-rail, a builder-motion in 
cluding an oscillating builder - arm and a 
winding mechanism thereon bodily movable 
lengthwise of the arn and operatively con 
nected with and to control the reciprocation 
of the ring-rail, means to move said mech 
anism intermittingly away from the fulcrum 
of the builder-arm to gradually increase the 
traverse, means governed by such bodily 
movement to cause the winding mechanism 
to control and gradually decrease the gain 
of the traverse, and a manually adjustable 
instrumentality to vary the rate of change in 
the traverse and thereby, to yary proportion 
ately the rate of change in the gain. 

16. In apparatus of the class described, an 
oscillating E. having a constant 
stroke, a threaded shaft thereon having an 
attached ratchet, a winding drum moved 
longitudinally of the builder-arm by rota 
tion of the shaft, a reciprocating ring-rail, 
operating connections, including a flexible 
member, between, it and the drum, to control 
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the reciprocation of the ring-rail, means to 
rotate the drum when it is moved bodily, to 
let off said flexible member, a pawl to co 
operate intermittingly with and effect angu 
lar movement of the ratchet, to thereby turn 
the shaft and effect bodily feed of the drum 

10 

5 

20 

25 

30 

35 

40 

45 

away from the fulcrum of the builder-arm, 
bodily feed to gradually decrease the angu 
lar movements of the ratchet and threaded 
shaft, whereby the intermittent rotative 
movements of the drum are gradually de 
creased and the gain of the trayerse is grad ually diminished, gradual bodily feed of the 
drum correspondingly increasing the trav 

and an instrumentality governed by 

erse. 
17. In apparatus of the class described, an 

oscillating builder-arm , ving a constant 
stroke, a threaded shaft thereon having an 
attached ratchet, a traverse-changer engaged 
by said shaft and moved intermittingly by 
rotation thereof along the builder-arm away 
from its fulcrum, to gradually increase the 
on the traverse-changer, operating connec 
tions, including a flexible member, between 
the drum and the ring-rail to control the re 
ciprocation of the latter, means to rotate the 
drum, when the traverse-changer is moved 
along the builder-arm, to let of the flexible 
member and effect the gain of the traverse, 
a pawl to coöperate intermittingly with the 
ratchet and rotate the shaft, a shield to de 
termine the effective coöperation of the pawl 
and ratchet at each engagement thereof, and 
a lever fulcrumed on the builder-arm and 
operatively connected with the shield to po 
sition the latter, the traverse-changer en 
gaging and rocking the lever to gradually 
advance the shield and thereby decrease the 
action of the pawl upon the ratchet. 

18. In apparatus of the class described, 
means to effect the winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from minimum at the beginning to 
maximum at the end of the winding, means 
to gradually decrease the gain of the traverse 
throughout the winding, a common actuat 
ing instrumentality for both (v? said means, 
and a device manually adjustable to vary 
the rate of change of the traverse and the 
gall. 

traverse, a winding drum rotatably mounted 

t 

19. In apparatus of the class described, 
means to effect a winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from the beginning of the winding 
to the end thereof, means to govern the gain 
of the traverse, and mechanism controlled 
by the operation of the first-named means to 
effect the operation of the second named 
means and cause latter to gradually di 
minish the gain from maximum at the begin 
ning, to minimum at the end, of the winding. 

20. In apparatus of the class. E. 
means to E. the winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from minimum at the commence 
ment, to maximum at the completion, of the winding, means to impart gain to the tray 
erse gradually decreasing from maximum to 
minimum throughout the winding, and 
manually adjustable means to increase or 
decrease the rate of change in the traverse 
and gain. 

21. In gets of the class described, 
means to e 
yarn-receiver with a traverse gradually in 
creasing from the commencement to the com 
pletion of t' winding, and means acting 
contemporancously with said first named 
means and controlled by the operation there 
of to impart gain to the traverse varying in 
an inverse ratio to the variations in the 
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length of the traverse throughout the wind 
ing operation, 

22. In apparatus of the class described, 
means, including a builder-arm, and a mem 
ber movable longitudinally thereon to effect 
automatically the winding of yarn upon a 
yorn-receiver with a traverse gradually in 
oreasing throughout the winding, an instru 
mentality to gradually and automatically 
reduce the gain of the traverse as the trav 
erse gradually increases, and an actuator co 
operating with the builder-arm and impart 
ing thereto a constant stroke, In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

ALONZO E. RHOADES. 
Witnesses: 

LELAND K. WHITING, 
E. D. OsgooD. 
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