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o all whom it may concern: 
Be it known that , ALONZo E. RHOADEs, a 

citizen of the United States, and resident of 
Hopedale, 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 
ters on the drawing representing like parts. 
This invention has for its object the pro 

duction of a novel traverse motion for use 
in connection with yarn spinning apparatus, 
whereby the reciprocation of the ring-rail is 
so controlled that the yarn is laid upon a 
yarn - receiver or bobbin with a primary 
winding and thereafter with a main or serv 
ice winding to complete the upbuilding of 
the yarn-mass. 

Heretofore spinning apparatus has been 
devised to lay the primary winding in the 
form of a relatively well-defined bunch, for 
particular coöperation with a filling-feeler 
when such bobbins were used in an auto 
matic filling-replenishing loom, as for in 
stance in my prior United States patents 
Nos. 686,906, 722,145 and 798,704, and in a 
later form of spinning apparatus the wind 
ing is so governed and controlled that the 
distinctive “bunch’ is modified to such a 
degree that certain practical objections 
thereto are overcome. This later apparatus 
forms the subject matter of United States 
Patent No. 882,793 granted to Jonas North 
rop March 24, 1908 and by such apparatus 
a bobbin is built having a short traverse at 
the lower end or butt, lengthening into a 
normal or maximum traverse somewhere be 
tween the top and bottom of the bobbin, and 
continuing with the latter traverse until the 
yarn-mass is completed. 

In my present invention I also start the 
winding with a short traverse and gradually 
increase the same up to a predetermined 
point, after which the winding is completed 
with a traverse of uniform length, but I ac 
complish the desired result by novel and 
very simple mechanism and my invention 
differs from that of Northrop in certain par 
ticulars to be pointed out hereinafter. Here 
in the speed of the traverse, during one 
reciprocation of the ring-rail, is uniform 

erse, as well as afterward, while in the 
5 Northrop structure the traverse, while in 

Specification of Letters Patent, 
Application filed October 8, 1908, 
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creasing in length, moves more slowly to 
Ward the upper end of the stroke of the 
ring-rail and lays more yarn at such part. 
This reduction in the speed is for the pur 
pose of laying more yarn than would be 
laid otherwise, and to thereby obviate the 
building of a pear-shaped bobbin. 

In apparatus of this general character it 
is Well understood that whether the stroke 
of the ring-rail be longer or shorter it is 
effected in the same time, and a certain fixed 
amount of yarn is laid on the bobbin at 
each traverse, so that obviously the shorter 
the traverse the greater the number of 
Superposed layers of yarn laid upon the 
bobbin. 
Winding is begun with a short traverse, as 
in my present invention, or else too much 
yarn will be laid at the lower end of the 
bobbin, and I have corrected or avoided the 
objection in a novel and effective way, by 
varying the action of the so-called “pick 
mechanism”. This mechanism governs the 
“gain” of the traverse, whereby the ring 
rail gradually rises a little higher on the up 
stroke and descends not quite so low on the 
downstroke, as is well understood by those 
skilled in the art. Herein I vary the 
“gain inversely to the length of the 
traverse. So that when the traverse is short 
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est the gain is greatest, the latter dimin 
ishing gradually from its maximum as 
the traverse increases from its minimum, 
until uniform or constant traverse is 
reached, at which point the gain becomes 
uniform and so continues until the winding 
is completed. This initial maximum gain, 
in connection with the initial minimum 
traverse, to prevent too much yarn being 
laid at the lower or butt end of the yarn 
receiver or bobbin, is new so far as I am 
aware, as well as the mechanism for effect 
ing the variations in the traverse and in the 
gain. 
The various novel features of my inven 

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

Figure 1 is a front elevation of a spin 
ning-frame having one embodiment of my 
invention applied thereto, the ring-rail be 
ing shown at its lowest point and with the 

throughout the period of increasing tray- apparatus in readiness to begin the winding 
a set of bobbins; Fig. 2 is a transverse 

sectional view on the line 2-2, Fig. 1, look 
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ing toward the left: Fig. 3 is a top plan 
view of the major part of the builder-motion 
shown in Fig. 2, but with the actuating cam 
omitted and with the lever with which it 
directly coöperates indicated by dotted lines; 
Fig. 4 is a side elevation of the member or 
lever of the compound builder-motion which 
coöperates directly with the actuating cam 
and which has a constant stroke; Fig. 5 is 
a similar view of the other member or lever 
of the builder-motion which has a variable 
stroke, together with the parts carried by 
said member; Fig. 6 is a detail of a portion 
of the member having the variable stroke, 
viewed from the opposite side; Fig. 7 is an 
enlarged side elevation of a mutilated geal 
and coöperating rack forming a part of the 
traverse shifting or changing means, to be 
referred to: Fig. 8 is an enlarged detail of 
the worm and worm-gear forming a part of 
the builder-motion, the worm-gear being 
shown in section; Fig. 9 is a side elevation 
of a bobbin with a small portion of yarn 
wound thereupon, shortly after the begin 
ning of the winding operation; Fig. 10 is a 
similar view but showing in section the 
winding with the increasing traverse fin 
ished, the completed or full bobbin being 
shown by dotted lines. 

I have shown my invention as applied to 
a spinning apparatus wherein the ring-rail 
is raised by a lifting-Weight and depressed 
by or through means actuated and controlled 
by the builder-motion, the winding mechan 
ism thereof gradually letting off the chain 
from the barrel to effect the “gain” of the 
traverse, as the winding proceeds, and after 
the maximum traverse is reached said wind 
ing mechanism operates Substantially in the 
usual manner. Prior to such time, however, 
the winding mechanism operates in a novel 
manner, imparting the maximum gain at 
the beginning of the Winding and gradually 
decreasing it to a constant amount by the 
time the gradually increasing traverse at 
tains its maximum, as will be explained in 
detail. - 

The spindle-rail 1, spindles 2, vertically 
reciprocating ring rail 3 having suitable 
rings 4, the lifter-rods, as 5, rocker 6 co 
operating therewith and provided with a 
lifting-weight 7, Fig. 1, to elevate the ring 
rail, the l'Ocker-arm S and transmitting link 
9 may be and are all substantially of well 
known construction. Rocker 8 has a branch 
10 to which is adjustably attached a flexible 
connection or chain 11 passing over a guide 
sheave 12 and thence down to the winding 
drum of the builder-motion, as will appear 
hereinafter. 
The builder-motion in accordance with my 

invention is compound and comprehends two 
separate members or levers 13 and 18, the 
member 13 having a fixed fulcrum 14 and 
being provided with an extension 15 on one 
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side of the fulcrum and with a roller or 
other stud 16 at the opposite side of said 
fulcrum, said stud constituting a follower 
to coöperate with a single actuator, shown 
in Fig. 2 as a traverse-cam 17 having four 
points, a weight, W on the extension 15 
keeping the follower in engagement with the 
calm. The other member 18 is also made as 
a lever, having a fixed fulcrum 19 behind but 
substantially in the same horizontal plane 
as the fulcrum 14, the said fulcra being sup 
ported at one end on a bracket 20 rigidly 
secured to and depending from a part of the 
main framework of the apparatus, the op 
posite ends of the fulcra being supported 
in the end A* of the main framework. 
As shown in Fig. 3 the lever-members or 

arms 13 and 18 of the compound builder 
motion have elongated transverse hubs 13°, 
18° through which the fulcrum shafts ex 
tend, preventing any twisting of said mem 
bers and affording a firm and steady sup 
port therefor, said members being arranged 
one above the other but offset laterally, see 
Fig. 3, so that they oscillate in parallel 
vertical planes. The member or arm 13 has 
a constant stroke, as will be apparent, due to 
coöperation of its follower 16 with the ac 
tuating cam 17, but the member or alm 18, 
while oscillated by ol' through the member 
13 has a variable stroke, as will be explained, 
said membel's 13 and 18 thus having a dif 
ferential movement. The front end of men 
ber 13 is extended at 21 and has a hole 22 
through which loosely passes a rod 23 pro 
vided above and below the extension 21 with 
fixed collars 24, the lower end of the rod be 
ing connected with a pawl-carrier 25 full 
crumed on the pick-shaft 26, the actuating 
or pick-pawl 27 coöperating with the pick 
wheel 2S fast on said shaft, 26 to rotate the 
same by rocking movement of the pawl 
Calle. 

The pick-shaft is mounted in bearings 29, 
30 on the member 18 and has fast upon it the 
usual worm 31 meshing with the Worm-gear 
32 fixedly connected with the drum 33 of 
the winding mechanism, to which drum the 
end of the chain 11 is secured, the chain 
passing around the drum and being grad 
ually let off therefrom as the operation of 
laying the yarn on the bobbins proceeds, said 
drum and gear being rotatably mounted on 
a lateral stud 34 extended from the mem 
ber 18. 

It will be seen that in the present em 
bodiment of my invention there is but a 
single transmitting connection, viz: the 
chain 11, between the builder-motion and 
the ring-rail, which greatly simplifies the 
structure, the control of the rail as to trav 
erse and gain being located in the builder 
motion and being transmitted through the 
connection 11. 
A mutilated gear 35 is fixedly secured to 
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or forms a part of the drum at its outer end, 
said gear coöperating with the teeth of a 
rack-bar 36 longitudinally slidable in a 
guide-box 37 pivotally mounted on the stud 
34 outside the mutilated gear. As the worm 
gear, drum and mutilated gear 35 are ro 
tated in the direction of the arrow, Fig. 7, 
the rack-bar 36 will be moved forward and 
such movement effects the change or shift 
in the traverse, as will now be explained. 
The rear end of the rack-bar is pivotally 
connected at 38 with an upturned link 39 
fulcrumed at its lower end on a lateral stud 
40 on the member 18 of the builder-motion, 
the upper end of the link having a lateral 
boss 41 forming a bearing for a pin 42 ex 
tended laterally from a short roll-carrying 
arm 43. Said roll-carrier has fixedly se 
cured to it a horizontal stud 44 on which 
are mounted rotatably side by side two like 
rolls 45, 46, Fig. 3, the latter extending be 
neath the member 13 and coöperating there 
with, while the roll 45 bears upon a rest 
made as an arm 47 pivotally connected at 
48 with the enlargement 49 of the member 
18 and being sustained at its free end by an 
adjusting screw 50. The rest 47 is movable 
in unison with the member 18 at all times, 
the adjusting Screw 50 being used to take 
up any Wear or undue looseness, and to keep 
said rest in proper position with relation to 
the rolls 45, 46 and the under side of the 
member 13 of the builder-motion, and to 
control the amount of yarn in the primary. 
Winding. 

It will be seen by reference to Fig. 3 that 
the rest is located directly above the top of 
the member 18, and in Fig. 6 the enlarge 
ment 49 of said member is shown as recessed 
to receive the pivoted end of the rest, the 
stud-bolt 48 which connects the rest and the 
enlargement 49 being sustained in the built 
up portion 30* at the top of the bearing 30. 
The winding-back operation is limited in 

any suitable manner, as by a stop-screw 51 
inserted between two of the teeth of the 
worm-gear 32, Fig. 8, which acts as would 
a blank portion of the gear when brought 
into engagement with the Worm 31, and in 
order to make some variation in the Wind 
ing-back the gear is shown as provided with 
additional sockets 52 for the stop-screw. 
The weight 7 acts through the chain 11 to 

lift the free end of the member 18 of the 
builder-motion and press the rest 47 against 
the roll 45, and to keep the roll 46 pressed 
against the underside of the member 13, 
hence it will be apparent that when the 
latter member is depressed it will act 
through the rolls 45, 46 and the rest 47 to 
depress the member 18. As said members 
have different fulcra, it will be obvious that 
said members will not move in unison, and it 
will be equally obvious that this differential 
movement will depend upon the position of 

the rolls 45, 46 of the traverse-shifting 
means, such means comprising the said rolls, 
the roll-carrier 43 and the link 39. The 
stroke of the member 13 is constant, as it is 
OScillated by direct coöperation with the ac 
tuating cam 17, and the nearer the shifter 
rolls 45, 46 are to the fulcrum 14 the shorter 
will be their path of movement, and conse 
quently the stroke of the member 18 as it 
Oscillates about its fulcrum 19 will be at its 
minimum when said rolls are in their ex 
treme right-hand position, as shown in Fig. 
2, at the commencement of the winding of a 
set of bobbins, the two members 13 and 18 
being shown in their lowest position. But 
as the fulcrum 19 is at a considerable dis 
tance behind the fulcrum 14 the member 18 
will Swing through a much shorter arc than 
that of the member 13, and hence on the up 
stroke of the latter its free end will move 
the faster and away from the free end of 
the member 18, and on the down stroke the 
free ends of said members approach each 
other, this relative movement being at a 
maximum at the beginning of the winding 
operation. Consequently the stroke of the 
pick-pawl 27. will be at its maximum at such 
time, as the separation of the members 13 
and 18 sets the pawl while their approach 
effects the operative stroke of the pawl, so 
that the amount of angular movement of 
the drum 33 will be greatest, letting off the 
maximum length of the transmitting connec 
tion 11. As this letting off of the chain im 
parts the “gain” to the traverse it will be 
manifest that the maximum gain is coinci 
dent with the minimum traverse, for the 
amplitude of the oscillation of the member 
18 determines the length of the traverse. 
The primary Winding of yarn is now laid 

upon the yarn-receiver or bobbin 53, as in 
dicated at 54, Fig. 9, but the intermittent ro 
tative movement of the pick-shaft 26 also 
acts through the Worm and Worm-gear to 
advance the mutilated gear 35 and gradu 
ally move the rack-bar 36 to the left, Fig. 
2, gradually and of course very slowly SWing 
ing the link 39 of the traverse-shifting 
means in the same direction. This move 
ment of said shifting means gradually moves 
the shifter rolls 45, 46 away from the fulcra. 
of the two members 13 and 18, the effect be 
ing to gradually increase the amplitude of 
movement of said rolls the farther they are 
removed from the fulcrum 14, and in conse 
quence of such shifting the amplitude of 
oscillation of the member 18 gradually in 
creases, to thereby gradually lengthen the 
traverse. 
The traverse attains its maximum when 

the complete change in the position of the 
traverse-shifting means is effected, which oc 
curs when the mutilated gear has moved the 
rack-bar 36 forward as far as it can, the 
rack-bar being held in such position, as Will 
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be explained. During this gradual increase 
in the stroke of the member 18 the rolls 45, 
46 have been gradually moving away from 
the fulcrum 19 of the member 18, and as a 
result the movement of the free ends of the 
members 13 and 18 toward and from each 
other has been gradually diminishing, with 
a corresponding diminution in the “gain', 
as the amount of chain let off from time to 
time has been gradually reduced. 
The diminishing gain attains its minimum 

and becomes constant at the time that the in 
creasing traverse reaches its maximum and 
becomes constant, the primary winding hav 
ing been completed and presenting substan 
tially the shape shown at 55 in Fig. 10, the 
secondary or main winding being continued 
thereafter with a constant traverse and gain. 
After the traverse-shifting means has com 

pleted its movement there will still be 
enough relative movement of the oscillating 
members 13 and 18 to impart the requisite 
gain, which is constant as the relative move 
ment of the oscillating members is constant. 
The length of the initial traverse is deter 

mined by the position of the shifter rolls 
45, 46 at the beginning of the winding, ac 
cording to whether they are positioned as 
shown in Fig. 2 or to the right or left there 
of, and as they cannot be changed without a 
corresponding change in the gain the two 
functions of the builder-motion will main 
tain always the proper relationship. 
As the shifter rolls are freely and inde 

pendently rotatable on the stud 44 there is 
practically no friction between them and the 
members 13 and 18 of the builder-motion 
during the oscillation and differential move 
ments of said members. 

Both the gain and the traverse are con 
trolled by the builder-motion as a whole, the 
single connection 11 transmitting the proper 
changes to the ring-rail, and while the means 
which effects the gain governs the traverse 
shifting means the latter, through the changes 
in the position of the shifter rolls, has a re 
ciprocal action upon and control over the 
means which effects the gain. 
By making the maximum gain when the 

traverse is at its minimum the yarn is laid 
upon the yarn-receiver in such manner that 
it gradually builds out to the maximum 
diameter of the yarn-mass, the latter being 
completed in substantially the form indi 
cated by dotted lines Fig. 10, without an 
undue quantity of yarn at the lower end of 
the bobbin, so that the building of a pear 
shaped mass of yarn is obviated. 
By means of the adjusting screw 50 the 

angle between the top of the rest 47 and the 
under side of the arm or member 13 can be 
varied, and this variation regulates the 
amount of yarn in the primary winding by 
lengthening or shortening the time required 

r 
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The longer such time the larger the quantity 
of yarn laid with the gradually increasing 
traverse, and the shorter such time the less 
will be the quantity of yarn laid during the 
period of increasing traverse, as will be 
manifest. 

It will be remembered that as the shifter 
rolls 45, 46 move toward the left, Figs. 2 
and 5, the movement of the members 13 and 
18 toward and from each other gradually 
diminishes and becomes constant when the 
shift of said rolls is completed. 
Now if the adjusting screw 50 be turned 

to separate the rear end of the rest 47 and 
the adjacent part of the member 18 the rest 
will be turned on its R 4S, and the 
greater the separation the greater will be 
the angle between the top of the said rest 
and the bottom of the member 13 with which 
the roll 46 coöperates, said surfaces diverg 
ing toward the left, Fig. 2. That being so 
each forward movement of the shifter-rolls 
will permit an increased movement of the 
free end of the member 18 relative to the 
free end of member 13, as compared with 
such movement when the angularity of the 
rest is less, and hence the time when such 
relative movement becomes constant is has 
tened. In other words the time during 
which the gain and the traverse are chang 
ing will be shortened, and less yarn will be 
laid on the yarn-receiver. On the other 
hand, if the adjusting screw 50 is turned to 
drop the rear end of the rest 47 toward the 
member 18 the top of the rest and the roll 
engaging surface of member 13 will con 
verge toward the left, Fig. 2, so that as the 
shifter-rolls are moved step by step to the 
left the time at which the relative movement 
of the free ends of members 13 and 18 be 
comes constant will be retarded. Such re 
tardation manifestly increases the period of 
varying gain and traverse, so that more yarn 
will be laid upon the yarn-receiver during 
such period. By the means described the 
relative quantity of yarn laid in the primary 
and secondary windings is varied as may be 
desired. The untoothed or continuous por 
tion of the mutilated gear 35 has a diameter 
substantially equal to that of a circle which 
would intersect the teeth half-way between 
their bases and points, in order to lock the 
rack-bar 36 in its forward position effected 
by the coöperation of the teeth of the muti 
lated gear. That is, during the period of in 
creasing traverse and decreasing gain the 
rotation of the gear 35 acts to move the rack 
bar 36 forward, as has been explained, and 
thereafter the continued rotation of the gear 
carries its teeth out of mesh with the teeth 
On the rack-bar, so that the latter could slide 
back, if not prevented, while the gear 35 ro 
tates during the completion of the winding. 
Herein, by making the untoothed part of the 

65 to change from maximum to minimum gain. gear 35 of greater diameter than the circle s 9. 
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on which the bases of its teeth lie, this un 
toothed part is brought against the rear face 
of the rearmost tooth on the rack-bar after 
the two sets of teeth disengage, thereby posi 
tively preventing any retrograde movement 
of the rack-bar as the winding is completed. 

Having fully described my invention, 
what I claim as new and desire to secure by 
Letters Patent is:- 

1. In apparatus of the class described, a 
builder-motion including a member having 
a constant stroke and a member having a va 
riable stroke, a reciprocating ring-rail, a 
connection between it and the builder-mo 
tion, and means coöperating with the said 
members of the builder-motion to act through 
said connection and effect reciprocation of 
the ring-rail with a gradually increasing 
traverse and gradually decreasing gain to a 
predetermined point, and thereafter to con 
tinue automatically the reciprocation of the 
ring-rail with a uniform traverse and gain. 

2. In apparatus of the class described, a 
builder-motion including a member having a 
constant stroke and a member having a vari 
able stroke, a reciprocating ring-rail, a sin 
gle connection between it and the second 
named member of the builder-motion, means 
whereby the first-named member acts 
through the second-named member to effect, 
through said single connection, reciprocation 
of the ring-rail with a gradually increasing 
traverse to a predetermined maximum, and 
thereafter to continue automatically the re 
ciprocation of the ring-rail with a uniform 
traverse, and an instrumentality to impart 
the gain to the traverse, gradually decreas 
ing from maximum to minimum during the 
period of gradually increasing traverse. 

3. In apparatus of the class described, a 
compound builder-motion including two OS 
cillating and differentially movable mem 
bers, an actuator to oscillate one of Said 
members with a constant stroke, means to 
vary the differential movement of said mem 
bers and thereby gradually increase the 
stroke of the variable member from mini 
mum to a predetermined maximum, a recip 
rocating ring-rail, a connection between it 
and said latter member to effect reciproca 
tion of the ring-rail with a gradually in 
creasing traverse to the maximum, and an 
instrumentality governed by the differential 
movement of said members to vary the gain 
inversely to the variation of the traverse. 

4. In apparatus of the class described, a 
compound builder-motion including two OS 
cillating and differentially movable mem 
bers, an actuator to oscillate One of Said 
members with a constant stroke, means on 
the other member to cause a gradual increase 
in the stroke thereof from minimum to 
maximum, a reciprocating ring-rail opera 
atively connected with Said member, where 
by the ring-rail is first reciprocated with a 

5 

gradually increasing traverse and thereafter 
with a uniform traverse, and an instrumen 
tality also carried by said variably-oscillat 
ing member to gradually and automatically 
diminish the gain from maximum to mini 
mum during the period of gradually in 
creasing traverse. 

5. In apparatus of the class described, a 
compound builder-motion including two os 
cillating and differentially movable mem 
bers, an actuator to oscillate one of said 
members with a constant stroke, means to 
vary the differential movement of said mem 
bers and thereby gradually increase the 
stroke of the variable member from mini 
mum to a predetermined maximum, a recip 
rocating ring-rail, a connection between it 
and said latter member to effect reciproca 
tion of the ring-rail with a gradually in 
creasing traverse to the maximum, and an 
instrumentality, including a pawl and 
ratchet actuated and governed by the differ 
ential movement of said oscillating mem 
bers, to gradually diminish the gain of the 
traverse during the period of gradually in 
creasing traverse. 

6. In apparatus of the class described, a 
compound builder-motion including two os 
cillating members having fixed and different 
fulcra, an actuator to osciliate one member 
with a constant stroke, means acted upon by 
said member to effect oscillation of the other 
member with a stroke gradually increasing 
up to a predetermined maximum, a recipro 
cating ring-rail, a connection between it and 
the member having the variable stroke, and 
mechanism operated by the differential 
movement of said members to control said 
means and cause the same to effect the in 
crease in the stroke of the second-named 
member. 

7. In apparatus of the class described, a 
compound builder-motion including two ad 
jacent, separately fulcrumed members, an 
actuator to oscillate one of said members 
with a constant stroke, shiftable means co 
operating with said members whereby the 
other one is oscillated with a gradually in 
creasing stroke up to a predetermined maxi 
mum, a reciprocating ring-rail, a connection 
between it and the member having the vari 
able stroke, whereby the ring-rail is recipro 
cated with a traverse gradually increasing 
to a maximum, and an instrumentality to 
gradually diminish the gain of traverse 
while the traverse increases, said instrumen 
tality also governing said shiftable means. 

8. 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 to maximum and 
to complete the winding with the maximum 
traverse, and means to impart gain to the 
traverse gradually decreasing from maxi 
mum to minimum and to continue the mini 
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mum gain during the period of maximum 
traverse, combined with an oscillating mem 
ber upon which both of said means are 
mounted, and a connection between said 
separate means whereby the operation of 
each is governed by or through the opera 
tion of the other. 

9. In apparatus of the class described, 
means, including a builder-motion, compre 
hending two differentially movable mem 
bers to effect automatically the Winding of 
yarn upon a yarn-receiver with a gradually 
increasing traverse to a predetermined maxi 
mum, and thereafter to complete the Wind 
ing with such maximum traverse, an actu 
ator for said means, coöperating directly 
with one of the said members of the builder 
motion, and means to gradually and auto 
matically reduce the gain of the traverse 
during the period of gradually increasing 
traverse and thereafter to maintain the gain 
constant. 

10. In apparatus of the class described, 
means to effect the winding of yarn upon a 
yarn-receiver with a traverse gradually and 
uniformly increasing from minimum to 
maximum and to complete the Winding with 
Such maximum traverse, means to impart 
the gain to the traverse and an instrumen 
tality to govern automatically the change 
from minimum to maximum traverse and 
contemporaneously therewith to gradually 
change the gain from maximum to mini 
th. 

11. In apparatus of the class described, in 
combination, a builder-motion including a 
member having a constant stroke, means 
mounted independently of said member but 
actuated thereby to effect, automatically the 
formation of a primary winding with a 
gradually increasing traverse, and thel'e- 
after a secondary winding with a uniform 
traverse, of yarn upon a yarn-receiver, the 
speed of the traverse throughout a stroke 
being uniform, and an instrumentality to 
effect automatically a gradual decrease in 
the the gain during the period of primary 
Winding. 

12. In apparatus of the class described, in 
combination, a builder-motion including an 
oscillating member, an actuating device to 
impart a constant stroke thereto, means 
mounted independently of but actuated and 
moved bodily by said member to effect au 
tomatically the formation of two successive 
windings of yarn upon a yarn-l'eceiver, the 
first winding being laid with a gradually 
increasing traverse, and with a gradually 
decreasing gain, the second winding being 
laid with a uniform traverse and with a uni 
form gain, and an instrumentality having 
a bodily movement in unison with said 
means and directly connected there with to 
control the variation in the gain. 

13. In apparatus of the class described, in 
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combination, a builder-motion including an 
Oscillating member having a constant stroke, 
two different means to effect, respectively, 
the formation of a winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from minimum to maximum, and 
gain of such traverse gradually decreasing 
from maximum to minimum, one of said 
means being directly actuated by or through 
said oscillating member, and a controlling 
connection between said separate means whereby the operation of one is governed by 
or through the operation of the other. 

14. In apparatus of the class described, in 
combination, a builder-motion including an 
oscillating member having a constant stroke, 
a second member oscillated thereby, two dif 
ferent means mounted on said second men 
ber, one of said means causing said second 
member to gradually increase its stroke to a 
predetermined point, to thereby effect the 
formation of a winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from minimum to maximum, the 
other of said means being actuated by the 
differential movement of said oscillating 
members to gradually decrease the gain 
during the period of increasing traverse, and 
a connection whereby the last named means 
controls the operation of the first-lanned 
lellS. 

15. In apparatus of the class described, a 
builder - motion including an oscillating 
member having a constant stroke, and 
means actuated by said member, and includ 
ing a second oscillating member, to effect 
automatically the formation of two succes 
sive windings of yarn upon a yarn-receive', 
the first winding with a gradually increas 
ing traverse, combined with automatic 
means carried by the second oscillating 
member to gradually decrease the gain of 
the traverse during the first winding and to 
maintain the gain uniform during the sec 
ond Winding, and an instrumentality by 
which each of said means controls the op 
eration of the other means. 

16. In apparatus of the class described, a 
builder - motion including an oscillating 
member having a constant stroke, and 
means actuated by said member to effect au 
tomatically the formation of two successive 
windings of yarn upon a yarn-receiver, the 
first winding with a gradually increasing 
traverse, said means including a traverse 
shifting device to determine the rate of such 
increase, combined with an instrumentality 
to govern the traverse-shifting device and 
to decrease the gain of the traverse as the 
travel'se increases. 

17. In apparatus of the class described, a 
builder-motion including an oscillating 
member having a constant stroke, and 
means actuated by said member to effect au 
tomatically the formation of two successive 
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windings of yarns upon a yarn-receiver, the 
with a gradually increasing first dig 

traverse, said means including an automatic 
traverse - shifting device to determine the 
rate of such increase, combined with an in 
strumentality actuated by said oscillating 
member to vary the gain of the traverse in 

two oscillating members fulcrumed one be versely to the variation of the traverse. 
18. In apparatus of the class described, a 

builder - motion including an oscillating 
member having a constant stroke, and a sec 
ond citing member having a variable 

l stroke, and S fitable means intermediate 
said members to effect a gradual increase in 
the stroke of the second-named member up 
to a predetermined maximum, and there 
after to effect the oscillation of said member 
with a uniform stroke, a ring-rail opera 
tively connected with and reciprocated by 
said latter member with first a gradually in 
creasing, and then a uniform, traverse, com 
bined with an instrumentality operated by 
or through the differential movement of said 
oscillating members to govern the operation 
of said shiftable means. 

19. The combination, with a reciprocating 
ring-rail and a builder-motion including 
two oscillating members one of which has a 
constant stroke, of a connection between the 
other member and the ring-rail to control 
the movement of the latter, means whereby 
the member having a constant stroke oscil 
lates the other member with a gradually in 
creasing stroke, and then with a uniform 
stroke, to effect primary and Secondary 
windings of yarn on a yarn-receiver, the 
first with a gradually increasing traverse, 
and an instrumentality to control said means 
and govern the rate of increase in the stroke 
of the variably-oscillating member. 

20. The combination, with a reciprocating 
ring-rail and a builder-motion including 
two oscillating members one of which has a 
constant stroke, and an actuating cam to 
impart such constant stroke, of a single con 
nection between the other member and the 
ring-rail to control the movement of the 
latter, means whereby the member having a 
constant stroke oscillates the other member, 
first with a gradually increasing stroke and 
then with a uniform stroke, to correspond 
ingly vary the traverse of the ring-rail, and 
an automatically operated instrumentality 
to govern said means and also to gradually 
diminish the gain during the gradually in 
creasing traverse of the ring-rail. 

21. The combination, with a reciprocat 
ing ring-rail, a builder-motion including 
two oscillating members, and a connection 
between one of said members and the ring 
rail, of means whereby said members are 
oscillated with a differential movement 
gradually decreasing from a maximum to 
a minimum, the member connected with the 
ring-rail thereafter being oscillated with 

7 

a uniform stroke, and means operated by 
the differential movement to gradually de 
crease the gain of the ring-rail from maxi 
mum to minimum as the differential move 
ment decreases. . . . . 

22. The combination, with a reciprocat 
ing ring-rail, a builder-motion including 
hind the other, and an actuating cam to im 
part a constant stroke to one of said mem 
bers, of a connection between the other 
member and the ring-rail, to control the 
movement thereof, traverse-shifting means 
including shifter-rolls interposed between, 
and coöperating with said oscillating mem 
bers, whereby the member having a constant 
stroke effects oscillation of the other mem 
ber with a stroke varying in length accord 
ing to the position of said rolls, and an in 
strumentality to operate, said means and 
thereby shift the position of the rolls, to 
effect a primary winding of yarn upon a 
yarn-receiver, with a gradually increasing 
traverse, and thereafter a secondary wind 
ing with a uniform traverse, said instru 
mentality also controlling the gain and 
varying the same automatically inversely 
to the variation in the traverse. 

23. The combination, with a reciprocat 
ing ring-rail, a builder-motion including 
two oscillating members fulcrumed one be 
hind the other, and an actuating cam to 
impart a constant stroke to one of said 
members, of a connection between the other 
member and the ring-rail, to control the 
movement thereof, traverse-shifting means 
mounted on one member and coöperating 
with both, whereby the cam-actuated mem 
ber effects oscillation of the other member 
with a stroke varying in length as deter 
mined by said means, an instrumentality 
mounted on the member having the variable 
stroke and actuated by or through differ 
ential movement of said members, to oper 
ate said traverse-shifting means and also 
to start the gain at the maximum and grad 
ually decrease the same to a predetermined 
point, the oscillating member connected 
with the ring-rail during such period im 
parting a traverse thereto gradually increas 
ing from minimum to maximum. 

24. The combination, with a reciprocat 
ing ring-rail, a compound builder-motion 
including two members having fixed and 
independent fulcra located one behind the 
other, a cam coöperating with and to oscil 
late one member with a constant stroke, a 
single connection between the other member 
and the ring-rail, means whereby the latter 
member is oscillated by the first member 
with a gradually increasing stroke and then 
with a uniform stroke, to impart to the 
ring-rail first a gradually increasing trav, 
erse up to a predetermined maximum and 
thereafter a traverse of uniform length, 
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and an instrumentality connected with said 
means to determine therethrough the rate 
of Variation of the traverse, said instrumen 
tality also acting through the single connec 
tion with the ring-rail to impart a gradually 
decreasing gain while the traverse increases, 
and a uniform gain when the traverse is 
uniform. 

25. 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 to maximum and 
to complete the Winding with the maximum 
traverse, means to impart gain to the trav 
erse gradually decreasing from maximum 
to minimum during the period of gradually 
increasing traverse, and means to vary the 
length of Such period of increasing traverse. 

26. In apparatus of the class described, 
means to effect the Winding of yarn upon 
a yarn-receiver with a traverse gradually 
increasing from minimum to maximum and 
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to complete the Winding with the maximum 
traverse, means to impart gain to the trav 
el'Se Varying in an inverse ratio to the 
Variations in the length of the traverse, and 
manually adjustable means to vary the rela 
tive quantity of yarn laid during the periods 
Of gradually increasing and maximum 
traverse. 
2. In apparatus of the class described, in 

combination, a builder-motion including an 
Oscillating member having a constant stroke, 
two different means to effect, respectively, 
the formation of a winding yarn upon a 
yarn-receiver with a traverse gradually in 
Creasing from minimum to maximum, and 
gain of Such traverse gradually decreasing 
from maximum to minimum, one of said 
means being directly actuated by or through 
Said OScillating member, a controlling con 
nection between said separate means where 
by the operation of one is governed by or 
through the operation of the other, and a 
manually adjustable device to increase or 
decrease the time during which said separate 
means cause varying traverse and gain. 

28. In apparatus of the class described, a 
builder-motion including an oscillating 
member having a constant stroke, and means 
actuated by said member to effect automatic 
ally the formation of two successive wind 
ings of yarn upon a yarn-receiver, the first 
Winding with a gradually increasing trav 
Verse, combined with automatic means to 
gradually decrease the gain of the traverse 
during the first winding and to maintain the 
gain uniform during the second winding, 
and an adjustable device to increase or de 
crease the time during which said auto 
matic means gradually decreases the gain, 
to thereby increase or decrease the amount 
of yarn in the first winding. 

941,648 

29. In apparatus of the class described, in 
combination, a builder-motion including an 
Oscillating member having a constant stroke, 
two different means to effect, respectively, 
the formation of a winding of yarn upon a 
yarn-receiver with a traverse gradually in 
creasing from minimum to maximum, and 
gain of such traverse gradually decreasing 
from maximum to minimum, one of said 
means being directly actuated by or through 
Said Oscillating member, and including a 
mutilated gear rotated step by step through 
out the Winding operation, a rack-bar to co 
operate With the said gear and connected 
with the means which effect the traverse, ro 
tation of the gear when in mesh with the 
rack-bar moving the latter and thereby 
varying the traverse, and means on the gear 
to cooperate with and prevent retrograde 
movement of the rack-bar after its teeth 
have been disengaged from the teeth of said 
gear, the latter and the rack-bar constitut 
ing a controlling connection between said 
Separate means whereby the operation of one 
is governed by or through the operation of 
the other. 

30. The combination, with a reciprocating 
ring-rail and a builder-motion including two 
Oscillating members, an actuating cam to in 
part a constant stroke to one of said mem 
bers, and a Winding drum on the other mem 
ber having an attached mutilated gear, of a 
single connection between the drum and the 
ring-rail to control the movement of the 
latter, traverse-shifting means coöperating 
with the oscillating members, to cause oscil 
lation of the drum-carrying member with a 
stroke the length of which is governed by 
said means, a rack-bar operatively connected 
With said means and adapted to coöperate 
with and be moved by the mutilated gear to 
effect through the said means a primary 
Winding of yarn upon a yarn-receiver with 
a gradually increasing traverse, a locking de 
vice to prevent return movement of the rack 
bar after its teeth have been disengaged 
from the teeth of the mutilated gear, and 
an instrumentality to effect rotation of the 
drum and gear and gradually decrease the 
gain from maximum to minimum during 
the period of gradually increasing traverse, 
continued rotation of the mutilated gear 
while the rack-bar is locked imparting uni 
form gain to the traverse with which the 
winding is completed. 
In testimony whereof, I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

ALONZO E. RHOADES. 
Witnesses: 

JESSE D. BROMILEY, 
EDWARD DANA OsGOOD. 
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