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UNITED STATES PATENT OFFICE 
2,461,952 

RING SPINNING FRAME 

Arthur A. Worth, Penobscot, and Harold S. 
Adams, Skowhegan, Maine, assignors to Amer 
ican Woolen Company, New York, N.Y., a cor 
poration of Massachusetts 

Application November 19, 1946, Serial No. 710,806 
(C. 57-79) Claims. 

The present invention relates to stop motions 
for ring spinning frames which have builder no 
tions which traverse the ring rail and Spindle rail 
with respect to each other and progressively lower 
the spindle rail after each traverse so that the 
yarn package is formed by successive layers of 
yarn, in such machines the ring rail or the 
spindle rail is moved with respect to the other 
vertically and the spindle rail is lowered during 
or after each traverse, this being accomplished 10 
by mechanism known as a builder motion which 
commonly includes a heart-shaped can to produce 
the traverse. In such machines the rovings to be 
spun are frequently drawn from a supply in the 
form of a large spool or Spools and pass from it 
through draft rolls to the travellers of the sev 
eral spinning rings. 

It has been customary to provide stop motions 
of various kinds which operate to stop the ma 
chine when the roving breaks or the Supply is 
exhausted. Such stop motions shut off the power 
whether mechanical or electric to stop the ma 
chine. It has also been customary to provide 
stopping mechanism by which the operator may 
stop the machine whenever it is necessary for 
instance at the end of the work period, or if she 
finds it necessary to leave the machine tempo 
rarily. Such mechanisms do not stop the ma 
chine at any particular point in the traverse. 

Experience has shown that it is advantageous 
to stop the machine in the middle of the traverse 
rather than at the botton. Or top. If the na 
chine is stopped at the bottom of the traverse, 
kinks are formed in the yarn and defective cloth 
is produced. If the machine is stopped at the 
top of the traverse, the tension on the roving is 
excessive and likely to break the yarn. Since these 
machines operate at high speed it requires con 
siderable skill, experience and close attention by 
the operator to stop the machine in the middle 
of the traverse and it is not always possible for 
the operator to do this. 

Accordingly, it is an object of the present in 
vention to provide a stop motion which, without 
attention or the exercise of skill by the operator, 
will always stop the machine at a predetermined 
point in the traverse usually near the middle of 
the traverse, whether the stopping is done by the 
operator or results from exhaustion of the Supply. 
Our novel stop motion is particularly adapted for 
use on Spinning frames for use in mills Supplied 
with electric current and accordingly will be de 
scribed in connection with an electrically driven 
spinning frame. 
When the stop motion is constructed to operate 
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electrically, a control circuit is provided in addi 
tion to the power circuit and the switches and 
relays in the control circuit are arranged so that 
two switches must be closed to complete the cir 
Cuit and Open the Switch in the power circuit, the 
first of the Switches being operated preliminarily 
by hand, by exhaustion of the supply or other 
Wise, and the Second of said switches, conven 
iently called the builder motion switch, being 
Operated in time with the builder motion so that 
the power circuit will not be broken until a cer 
tain point in the traverse has been reached. 
The drawings Show only such parts of the 

Spinning frame as are nacessary for a compre 
hension of the invention. The particular spin 
ning frame shown is of the type having a builder 
motion employing a heart-shaped can, 
In the drawings: 
Fig. 1 is a front elevation of a spinning frame 

equipped with an electric stop motion embodying 
the invention; 

FigS. 2 and 3 are transverse Sections taken on 
lines 2-2 and 3-3 of Fig. 1, respectively; 

Fig. 4 is a Section taken on the line 4-4 of 
5 Fig. 1, and showing the starting switch closed. 

Figs. 5 and 6 are sections taken on lines 5-5 
and 6-6 of Fig. 1, respectively; 

Fig. 7 is a wiring diagram; 
Fig. 8 is a fragmentary view showing one end 

of the Spool stand, Spool barrel and one of the 
Switches which operate to stop the machine when 
the Supply is exhausted; and 

Fig. 9 shows a partly wound bobbin. 
Referring to the drawings and particularly to 

Fig. 9 there is shown a partly filled bobbin 9 
having wound thereon yarn f. At 2 is shown 
the layer of yarn which was wound during the last 
traverse, the length of the traverse being the dis 
tance indicated at 3. As already explained, it is 
important that the machine shall stop with the 
winding at a pre-determined point in the traverse, 
preferably at about the middle of the traverse, 
i. e. at about the horizontal line e-e, but the 
machine can be adjusted to stop at any desired 
point. 

Referring now to Figs. 1 and 2 the spindle rail 
is designated 4, the ring rail 5, the bobbins 6 
and the Spindles 7. The spindles may be rotated 
by pulleys 8 and belts f 9. On the ring rail are 
located the spinning rings 20 each of which is 
provided with the usual traveller 2 . 
The roving, which is to be spun into yarn, is 

wound in packages 22 on a suitabie Spool or 
Series of spools, having the usual barrel 23 and 
flanges 24. The Spool rotates on a shaft or spindle 
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s which is slidable vertically in flared spaced 
guides forming spool stands 26 of conventional 
type. The yarn mass on the spool rests on a 
drum 27 and, therefore, the spool and its packages 
of roving are gradually lowered as the Supply is 
used. From the supply package, the roving V 
leads to the draft rolls 8 and 9, thence to the 
thread guide 30 and thence to the traveler 2 . 
The machine shown in the drawings is driven 

by an electric motor M which in turn drives the 
builder motion shaft 3 through connections 
therewith not necessary to be described. On the 
shaft 3 is a builder cam 32 of conventional 
heart-shape which acts on a cam roll 33 carried 
by a lever 34. Suitable operating mechanism is 
provided to give to the spindle rail the necessary 
relative movement with respect to the ring rail 
and produce the successive traverses to Wind the 
successive conical layers of yarn on the bobbin. 
During the winding the spindle rail is also lowered 
progressively in the well known manner. Since 
there are many well known mechanisms for this 
purpose, any of which may be employed, and 
since the particular mechanism forms no part 
of the present invention, it has not been thought 
necessary to show or describe the mechanism in 
detail. 
The electric motor M which drives the machine 

is in a power circuit P together with the usual 
starting box E and a main control switch Swhich 
is operated by hand as will be described. In 
addition to the power circuit there is a control 
circuit (see Fig. 7) supplied with current from 
a transformer T. In this control circuit are a 
series of normally open switches viz. One or more 
switches conveniently called "roving Supply' 
switches and designated No. 1 in the drawings; 
a hand-operated preliminary stopping Switch 
designated No. 2 in the drawings; a hand-Oper 
ated starting switch designated No. 3 in the draw 
ings; and a builder-motion switch actuated by or 
in time with the builder motion, and being desig 
nated No. 4 in the drawings. In the control cir 
cuit are also two relays R and R. The relay R. 
has two pairs of contacts A and B both of which 
are in the control circuit and are normally open 
while the other relay R has one pair of contacts 
C. which are in the control circuit and are nor 
mally open and another pair of contacts D which 
are in the power circuit and are normally closed. 
The windings 8 and 9 of both relays are in the 
control circuit. 
The roving supply switches No. 1 are mounted 

on the spool stands 26 in such position that the 
switch arms 42 will be depressed by the ends of 
the spool spindle when the roving is about to be 
exhausted as shown in Fig. 8. Each SWitch is 
provided with two fixed contacts 43 and a mov 
able contact 44 which bridges the two fixed con 
tacts to close the switch when the arm 42 is de 
pressed as described. The switch is held nor 
mally open by a spring 45 and the Switch arm 
42, which is adapted to engage the movable con 
tact 44, is held normally out of contact with the 
movable contact 44 by a spring 46. 
A switch No. 1 may be provided at each end of 

the spool so that if one end of the spool spindle 
is lower than the other due to the exhaustion of 
the supply at that end of the spool first the stop 
motion will be actuated to stop the machine even 
though the Supply at the other end of the spool 
is not yet quite exhausted. 

Extending across the front of the machine 
within convenient reach of the operator is a 
shipper rod 47 which is both rotatable and slid 
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4. 
able. On this shipper rod 47 are placed grips of 
handles 48 by which the operator may rotate the 
rod or side it lengthwise. A spring 49 engaging 
a collar 50 on the shipper rod and a fixed bracket 
5f causes the shipper rod 47 to return instantly 
to its extreme right-hand position, when it is re 
leased by the operator. At the left hand end of 
the shipper rod 4, is a col'ar 52 provided with a 
lever arm 53 connected to a link 54, the upper end 
of which is connected to the arm 55 of a rock 
shaft 56 having a second arm 57 which acts as 
the movable member of the main control switch 
S in the power line. By grasping one of the grips 
or handles 48 on the shipper rod the operator 
may turn the rod away from her and thus move 
the main control Switch to close it. 
The shipper rod 47 is also provided with a cam 

shaped arm 64 (see Fig. 4) which, when the ship 
per rod 47 is rotated as described engages a roller 
65 on the switch arm 36 of the starting switch 
No. 3. This switch is provided with two fixed con 
tacts 66 and a movable contact 67 which bridges 
the two fixed contacts when the Switch is closed. 
The switch is held normally open by a spring 68 
and the Switch arm 36 is normally held out of 
contact with the movable contact 67 by a 
spring 69. 
The shipper rod 47 is also provided with a cone 

shaped cam 58 (see Fig. 5) which engages a 
roller 59 on the switch arm 60 of the preliminary 
stopping switch No. 2. This switch is provided 
with contacts 6, 6, which are bridged by the 
movable contact member 62 when the switch is 
closed. The switch is held normally open by the 

is spring 63 whenever the cam 58 on the shipper rod 
47 is in the right hand or inoperative position. 
The Switch arm 60 is normally held out of con 
tact with the movable contact 62 by a spring 6. 
It will be seen that when the shipper rod 47 is 
pushed to the left by the operator the roller 59 
rides on the conical caim 58 and moves the con 
tact member 62 into engagement with the fixed 
contacts 6, 6 and closes the switch. 
The builder motion shaft 3 on which is lo 

cated the heart Cam 32 is also provided with a 
cam TO which operates the builder motion switch 
No. 4. This builder motion switch No. 4 is of a 
construction similar to the starting switch No. 3 
and the preliminary stopping switch No. 2 and 
is provided with a roller T for contact with the 
cam 70, the roller being mounted on a switch arm 
72 pivoted at 73 and arranged to move the mov 
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able contact 74 into engagement with the two 
fixed contacts 75, 75. The Switch is held nor 
mally open by the spring 76 and the switch arm 
72 is held out of contact with the movable con 
tact 74 and in the path of the can 70 by the 
spring 77. 

In the relay R of the control circuit, the elec 
tromagnet is designated 80, the winding 8, the 
armature 82 and the armature spring 83. This 
relay includes two pairs of contacts A and B. 
These contacts are normally open. The relay R2 
comprises the electromagnet 90, the winding 9, 
armature 92 and armature spring 93, and two 
pairs of Contacts C and D. The contacts C are 
in the control circuit while the contacts D are in 
the power circuit. The contacts C in the control 
circuit are normally open while the contacts ID 
in the power circuit are normally closed. 
The transformer T is of a type to reduce the 

current in the control circuit. It is provided 
with a primary winding 96 and a secondary wind 
ing 97. The secondary winding 97 is connected 
by the Wires 98 and 99 to one terminal 43 of 



2,481,952 
5 

each of the roving supply switches No. , the 
other terminals 43 of the roving Supply Switches 
No. being connected with each other by the wire 
IO and by the wires to and 02 to one terminal 
if of the preliminary stopping switch No. 2. The 
other terminal 6 of the stopping switch No. 2 
is conn3cted by the wire O3 to the wire 98 al 
ready described. The other end of the secondary 
winding 97 is connected by the wire 04 to one 
terminal 66 of the starting switch No. 3, the 
other terminal 66 of which is connected by a 
wire 105 to the winding 9 of the relay R and 
thence by wire O6 to one terminal 75 of the 
builder motion Switch No. 4. In the wire O 5 
may be placed a rectifier 07 and the wires 98 
and 0.5 are bridged by a condenser 08. It is 
not necessary to maintain this circuit using a 
condenser and rectifier. The purpose of these 
is to insure Smooth Operation. There is a trans 
former T, for the purpose of eliminating sparking 
which may be dangerous when inflammable mate 
rials, such as Cotton and rayon are being spun. 
The wire O which is connected by the wire O2 
to one terminal of the preliminary stopping 
switch No. 2 is also connected by wire f O9 with 
one of the contacts A of relay R and also by 
wire to with the winding 8 f of this relay. The 
other end of the winding 8 of relay R1 is con 
nected by Wire it with wire iO5, The other of 
the contacts A is connected by wire 2 with 
wire i3 which connects one of the contacts B 
of relay R with one of the contacts C of relay 
R. The other of the contacts B is connected by 
a wire 4 with one of the contacts 75 of the 
builder motion Switch No. 4. The other of the 
contacts C is connected by a wire 20 with the 
wire 06. There is also a wire 5 that connects 
the wire f3 with the wire 98. 

All of the Switches (No. , No. 2, No. 3 and 
No. 4) are of the normally open type as is also 
relay R, but relay R2 is arranged with the power 
circuit through contacts D normally closed as 
shown in Fig. 7. 
The operation of the machine will now be de 

scribed, it being assumed that the machine is 
standing still ready to be started. To start the 
machine the operator grasps one of the grips 48 
and rotates the control rod 47 away from her, 
thus closing the main control switch S and also 
the starting switch No. 3 as shown in Figs. 4 
and 7. Thereupon the spinning begins and con 
tinues until the supply is exhausted or the opera 
tor desires to stop the machine. As is well under 
stood by those skilled in the art, it may be neces 
sary to stop the machine for various reasons. 
For instance, at the end of the work period or 
because the operator is called away from the 
machine, or for adjustment. 
When the machine is to be stopped by the 

operator in the middle of the traverse, the opera 
tor slides the shipper rod 47 to the left, as viewed 
in Fig. 1 so that the cam 58 closes the prelimi 
nary stopping Switch No. 2 and energizes the coil 
of relay R1, closing its contacts A and B. Since 
the winding 8 of relay Ri is connected through 
the closed contacts A, wires 2, 3, f5 and 98 
with the transformer T, on One side, and with the 
other side of the transformer through wires if , 
05, switch No. 3 which is now closed, and wire 
04, the coil of relay R continues to be energized 

and its contacts remain closed, but relay R2 is 
not energized and its contacts D in the power 
circuit are maintained closed because the circuit 
through the builder motion Switch No. 4 is still 
Open. Therefore, the movement of the control 

6 
rod to the left does not stop the machine imme 
diately but only energizes relay R, the contacts 
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of which remain closed. Thereafter the machine 
continues to operate and the heart cam shaft 3 
revolves until the cam 0 on it closes the builder 
motion switch No. 4 as shown in Fig. 6. This 
energizes relay R causing contacts C to close 
and D to open, thus opening the power circuit 
and stopping the machine, notwithstanding the . 
fact that the main control switch S is closed. 
At this time the contacts C of the relay R are 
closed and this has the effect of continuing to 
energize the coil of relay R and to keep the con 
tacts D open and the power circuit broken. The 
relay R2 remains closed because its coil 9 is 
connected on One side with the transformer T 
through wire 105, starting switch No. 3 which is 
closed at this time, and wire 04, and on the 
other side through wires 06, 20, closed con 
tacts C, wires 3, 5 and 98 with the trans 
former T. It will therefore be seen that the ma 
chine is stopped when the cam 70 closes the 
builder motion switch No. 4, and that this takes 
place according to the Setting of this calm on 
its shaft, preferably in the middle of the triverse. 
Before the machine can be started again it is 
necesary to de-energize the relay R2. This is 
done by turning the shipper rod toward the opera 
tor which allows starting switch No. 3 to open 
and break the control circuit. The machine can 
then be started as previously described. 
From the foregoing it will be seen that When 

ever either or both of the supply switches No. 
and the preliminary stopping switch No. 2 are 
closed, the former being closed upon the exhaus 
tion of the Supply and the latter by the nove 
ment of the control rod 47 to the left, the circuit 
through relay R is energized but the machine 
Will continue to run until the cam 70 on the 
heart cam shaft 3 closes the building motion 
switch No. 4, as a result of which the machine 
stops immediately. It will, therefore, be seen 
that the point in the traverse at which the ma 
chine will stop depends upon the angular position 
of the cam 70 on shaft 3. Ordinarily this cam 
is placed so that it will close the stopping Switch 
at about the middle of the traverse but it can 
be set to stop the machine at any desired point 
in the traverse. 

It will be understood that if the operator needs 
to stop the machine without allowing the builder 
motion to move the spindle rail 4 to the middle 
of the traverse she may do so by ordinary pro 
cedure of turning the shipper rod 47 toward her 
which opens the main control Switch S and 
breaks the power circuit. 
We claim: 
i. In a ring spinning frame which has a builder 

motion which traverses the ring rail and the spin 
dle rail with respect to each other, the combina 
tion of a power circuit, an electrically operated 
switch in the power circuit, a control circuit, 
two normally open switches in the control cir 
cuit, means for closing one of the Switches in the 
control circuit, and means timed with the trav 
erse mechanism and acting after the closing of 
the other of the switches in the control circuit 
to complete the control circuit, and open the 
Switch in the power circuit thereby stopping the 
machine when a predetermined point in the trav. 
erse is reached. 

2. In a ring spinning frame which has a builder 
motion which traverses the ring rail and the spin 
dle rail with respect to each other, the combina 
tion of a power circuit, an electrically operated 
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switch in the power circuit, a control circuit, a 
roving supply switch, a hand-operated prelimi 
nary stopping switch, and a builder motion Switch 
all in the control circuit, means for closing One 
of said first two switches in the control circuit, 
and means actuated in time with the traverse 
mechanism after the closing of said first Switch 
to close the builder motion switch and complete 
the control circuit and open the SWitch in the 
power circuit thereby stopping the machine when 
a predetermined point in the traverse is reached. 

3. In an electrically driven ring spinning frame 
which has a builder motion which traverses the 
ring rail and the Spindle rail. With respect to 
each other, the combination of a control circuit, 
a switch in the control circuit arranged to be 
closed by the operator on starting the machine, 
a switch in the control circuit arranged to be 
closed preliminary to stopping the machine, a 
Switch in the control circuit arranged to be closed 
in time with the builder motion at a predeter 
mined point in the traverse, two relays and wir 
ing connections such that the first relay is closed 
and held closed by the closing of the prelimi 
nary stopping switch, and the second relay is 
closed and held closed by the closing of the build 
er motion Switch, said second relay acting to 
open the power circuit and hold it open until the 
starting Switch is opened again. 

4. In a ring spinning frame which has a builder 
motion which traverses the ring rail and the spin 
dle rail with respect to each other, a power circuit, 
a control circuit, an electrically operated Switch 
in said power circuit forming a part of a relay 
in the control circuit, two normally open switches 
in the control circuit, means for closing one of 
the Switches in the control circuit, means timed 
with the traverse mechanism and acting after the 
closing of one of the switches in the control cir 
cuit to energize the relay and open the switch 
in the power circuit and stop the machine When 
a predetermined point in the traverse is reached 
and a hand operated starting switch in said con 
trol circuit for de-energizing the relay and open 
ing the power circuit switch. 

5. In a ring spinning frame which has a builder 
motion which traverses the ring rail and the spin 
dle rail with respect to each other and a rotat 
ing builder motion shaft, the combination of a 
power circuit, an electrically operated switch 
in the power circuit, a control circuit, two nor 
mally open switches in the control circuit, one 
of Said Switches being hand operated and a mem 
ber rotating with the builder motion shaft to close 
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the other of the switches in the control circuit 
and to complete the control circuit and open the 
power circuit thereby stopping the machine when 
a predetermined point in the traverse is reached. 

6. In an electrically driven ring spinning frame 
which has a builder motion which traverses the 
ring rail and the spindle rail with respect to 
each other, the combination of a power circuit, 
a control circuit, a slidable rotatable shipper rod 
extending lengthwise of the machine, a starting 
Switch in the control circuit arranged to be closed 
by one movement of the shipper rod, a switch in 
the control circuit arranged to be closed by the 
other movement of the shipper rod preliminary 
to stopping the machine, a switch in the control 
circuit arranged to be closed in time with the 
builder motion at a predetermined point in the 
traverse, two relays in the control circuit the 
first of said relays being closed and held closed 
by the closing of the preliminary stopping switch, 
and the Second relay being closed and held closed 
by the closing of the builder motion switch, said 
Second relay acting upon the power circuit and 
holding it open until the starting switch is opened 
again by movement of the shipper rod. 

7. In a ring Spinning frame which has a builder 
motion which traverses the ring rail and the spin 
dle rail with respect to each other and lowers 
the Spindle rail progressively during spinning to 
lay successive layers of yarn on the bobbin, the 
combination therewith of a stopping mechanism 
including a preparatory device movable in ad 
vance of the stopping mechanism to make the 
stopping mechanism ready for operation, two ac 
tuating devices, one operable by hand and the 
other by exhaustion of the supply to actuate the 
preparatory device, and a second device operated 
in time with the builder motion and after the ac 
tuation of the preparatory device arranged and 
constructed to stop the machine when a prede 
termined point in the traverse is reached after 
the actuation of the preparatory device by one 
or the other of the said actuating devices. 

ARTHUR. A. WORTH. 
HAROLD. S. ADAMS. 
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