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To ail whom it may concern:

Be it known that I, GEORGE LOOMIS BrOW-

NELL, a citizen of __the United States, residing
at Worcester, in the county of Worcester and
State of Massachusetts, have invented certain
new and useful Improvements in T'wisting-
Machines, of which the following is a specifi-
cation, reference being had to the accompa-
nyng dmwmﬂ's in W]llC]l—-—-— .

Figure 1 repr esents a side view of a pormon

- of a LWIStII]“-]IlELChlIle embodying my inven-

tion. Fig. 2 represents a side elevation of
the head or mechanism by which the indi-
vidual strands are twisted into a cord and

wound upon a winding-spool, the larger por-

tion of the supporting-framework lmvmn'
been removed. Fig. 2* represents a central

- vertical sectional view of a part of the mech-
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anism by which a traversing motion is im-
parted to the cord as it 1is Wound upon the

winding-spool.  Kig. 3 represents a detached
view of the Lubula;r sleeve having a spiral

slot and by which Lhe..r_eelpmea,tmﬁ‘_ mMove-

mentof arack-bar inclosed within said sleeve
is made to impart a rotary motion to the

sleeve itself. Fig. 4 represents a detached
view of the outer sleeve inclosing the sleeve
- shown in Fig. 3 and attached to the rotating
flier-frame.

IFig. 5 denotes a top view of the
circular plate or shell which is placed over

~and forms a housing for the gearing by which

- said drum is supportecl being taken on line
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the fliers are 1*0t:-;Lted in twisting the indi-
Fig. 6 represents a sectional -

vidual strands.
view of the plate or housmﬂ shown in Fig. 5,

the section being taken upon line 7. 7., Flﬂ '5

Fig. 7 1‘91}1‘65611‘08 o top view of the recipro-

_'ea;tuw drum by which the cord-guiding pul-

ley is traversed, the flier-frame Wlt_hm WhlGh

X X, Tig. 2. Fig. 8 represents a sectional
view of one side of the flier-frame on line
1y 1, Fig. 2, showing in top view the travers-
ing cm‘*rlaﬂ'e and the cord-guiding pullev sSup-
pcvrted thereon Fig. 9 shows a side eleva-
tion of the 111(:11V1du&1--%tmnd spools having
a connected stop-motion mechanism.

by the individual strands. Fig. 11 shows a
side view of that portion of the stop -motion
mechanism represented in top view in I'ig. 10.

- Fig. 12 represents a Slde view of the *‘lanﬂ‘md

Fig. 10.
represents a top view of that portion of the
stop-motion mechanism directly acted upon

]

' dl%k which is partly shown in top view in Fig.

10and which is moved by the spring- actua‘red

‘bell-cranks, one of which is shown in sec-

tional view in Iurr 12, the section having
been taken upon line X' X', Fig. 10. I‘i'ﬂ*
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13 shows a longitudinal eentla,l se@tlonal o

viewof that portlon of the stop-motion mech-
anism which is placed concentrically to the
drwmmshaft,, and Fig. 14 shows a detached
view of the inner end of the hand -lever,
showing the main driving-shaft in Sectlon
and an end view of the actuatmmnut %howu
in sectional view 1n Kig. 1.

Similar letters refer to similar parts in the
different figures.

My present invention 1elate% to that por-
tlon of a twisting - machine by which the
twisted twine or eord is traversed or laid

motion by which the twisting and winding
mechanism is stopped upon the breakage of
one of the individual strands; and 1t con-
sists in the construction and armnwement of
parts as hereinafter described, and specific-
ally set forth in the subjoined clmms |
‘Referring to the accompanying drawings,
A, Fig. 1, denotus a portion of the supporting-
framework said ficure showingin side eleva-

tion 8o mueh of the operating meehamsm as

pertams to one ‘“head” or twisting mechan-

ism by which several component strands are

twisted into a single twine or cord.

In Fig. 2 a portmn of the framework has
been removed disclosing more clearly that
portion of the mech&msm forming what is
known as the ‘“head” and comprising the in-
dividual-strand spools B, held concentrically

| withthe fliers 3, attaehed to the rotating spin-
dles B~ | stra _
from its strand-spoolis twisted by the rotation

Kachindividual strand asitis drawn

of the fliers in the usual and well-known

manner, and the several strands of which the

twisted eord is formed are carried together
through a condensing-tube B* of any known
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upon a winding-spool, and also to the stop-
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form of construction, and thr ough the hollow.

hub of a rotating ﬂler* frame B*, over the con-
ical and scored stretchmﬂ-drums B to a ro-
tating winding-spool B°. These several parts

in- Lhelr freneml construction and arrange-
ment form no part of my present 111ventlon |
having already been shown and described in

1)1 lor pﬂ‘rents of the Umted St&tes ﬂmnted to
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me. The mechanism by which the twisted
cord (represented at a in Figs. 1 and 2) is
traversed or laid upon the winding-spool BS,
as hereinafter described, I believe to be new.
The twisted cord a,-after leaving the stretch-
ing-drums B° B3, is carried over a guide-pul-
ley b, turning upon a stud ', Fig. 8, held in
oneof the prongs 6*of thetraversing carriage
U°, which is capable of a sliding motion along
the side 0% forming one of the sides of the
flier-frame B3

The carriage 6° is attached to a cord 0P,
which passes around the guide-pulley b° and
over the two guide-pulleys {7 and having its
ends carried around and attached at 08 6° to
the reciprocating drum 0°. By imparting a
reciprocating motion to the drum 0? the trav-
ersing carriage 0° will be made to move along
the side 0* of the rectangular frame BY A
reciprocating motion is imparted to the drum
b by means of the mechanism shown in ele-
vation in Kig. 2 and in sectional and detailed
viewsin Ifigs. 2* 3, and 4. The upper rail B’
of the flier-frame B* is provided with a boss
or hub B® to which is attached by means of
a screw B’ the sleeve BY, provided upon dia-
metrically opposite sides with the longitudi-
nal slots B,

Inclosed within the sleeve B is a sleeve
B, having a spiral slot B®, The sleeve B®
is attached by a pin B™ to the short spindle
B**, journaled within the hub B® and having
the scored drum 0 attached to its lower end.
Inclosed within the sleeve B® is a sliding
rack-bar I3, having teeth B, engaged by a
pinion B'" upon a shaft B, which has a re-
Qp rocating motion asactuated by the mangle-
wheel BY and driving-pinion B* in the usual
manner.

1The sliding rack-bar BY is provided with a
groove (shown by the broken lines B2, Fig.
2%) and receiving the end of the screw B,
held in the fixed framework of the machine
and by which the rack-bar B" is held from
rotating. Within the sleeve B and below
the reciprocating rack-bar B is placed a cy-
lindrical shell B*, containing a block B* and
carrying projecting pins B*® B%, which pass
through the spiral slots B in the sleeve B
and enter the straight longitudinal slots B
in the sleeve B¥. The shell B* incloses a
chamber B*, within which is contained the
two rows ot friction-balls B* B* separated
by the flange B**, upon the spindle B*, which
Is Journaled in the block B* and attached by
a pin B¥ to the lower end of the reciprocat-
ing rack-bar B®. A swiveled connection is
thereby made between the reciprocating rack-
bar B* and the shell 3%, in which are carried
the pins 13 B*, allowing the shell and pins
to be rotated as they are moved up and down
within the rotating shells B B2,

The shell B* is attached to the upper end
of the spindle B and as the pins B¥ are
moved up and down by the rack-bar B g
rotating reciprocating motion will be impart-
ed by means of the spiral slots B to the shell

560,6€0

B*, spindle BY*, and attached scored drum 3,
causing and up-and-down traversing motion
of the cord-guiding carriage 0° and cord-guide
pulley b and laying the twisted cord evenly
upon the winding-spool I3

The friction-rolls B** B*, interposed be-
tween the block B*, flange B*%, and the end
wall of the shell B, serve to reduce the fric-
tion between the moving surfaces with which
they are in contact.

The upper portion of a side b* of the rotat-
ing frame I3* is provided with the projecting
lugs 6 6% forming such an angle with each
other as will bring them into planes tangen-
tial with the opposite sides of the scored re-
ciprocating drum {°. The traversing yarn-
gulding carriage {° is likewise provided with
the projecting lugs 02 placed at a similar
angle, allowing the cord-guiding pulley b to be
supported upon either one or the other of the
lugs 0% as it may be desired to guide the yarn
upon either the right or left hand side of the
winding-spool B% A rapid rotative move-
ment is imparted to the flier-frame 13* as the
individual strands are being twisted inte the
cord or twine in the usual manner, the shell
B¥, attached to the hub I3® of the upper rail
B?of the flier-frame, forming the upper jour-
nai of the flier-frame and held in and rotating
within the bearings B3 B3, Theinclosed shell
B, with its attached spindle B* and scored
winding-drum {°, together with the pins B%,
havea common rotating motion with the flier-
frame B*and shell B°. If, however, a recip-
rocating movement beimparted tothe toothed
rack-bar B, causing the ping B* to move up
and down along the longitudinal slots B in
the shell 3% a reciprocating rotative move-
ment will be imparted to the shell B by the
action of the pins B* within the spiral slots
B*, producing a corresponding reciprocating
motion of the scored winding-drum §°, alter-
nately winding the cord « in opposite direc-
tions and imparting a traversing motion to
the cord-guiding carriage 0°, moving it along
the sides 0* with a positive motion a distance
equal to the length of the winding-spool BE.

The spindles B? carrying the fliers BB/, are
driven by a rotating driving-gear C, turning
loosely about the post T and engaging pin-
ions C? attached to the short rotating spindles
C°, which form the steps for the flier-spindles
B* The gearing mechanism by which the
flier-spindles B® are driven is covered by a
plate or shell C4 having the dependent hol-
low lugs C° containing the spindles C? the
plate C* and lugs C? forming a housing for the
driving-gears, by which they are completely
protected from dirt and lint.

The arrangement of the driving - gear C,
pinions C*, step-spindles C3, and flier-spindles
B* form no part of my present invention, it
being fully shown in the Letters Patent of the
United States, No. 499,204, dated June 13,
1593, my present invention relating only to
the employment of the shell or plate C%, form-
ing a cover or housing for the driving-gears.
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The flier-spindles B?are suppm ted at their

_lowel ends upon the step-spindles C®in the

10

20

manner deseribed in my application above.
referred to, and the upper ends of the flier-

spindles are supported by the arms of a spider

¢, Fig. 2, in the same manner as the flier-spin-
dles are suppmted in the twisting-machine.

described in said application.

- In Figs. 1 and 91 have added to the mech—
anism by which the individual strands are
twisted the stop- -motion mechanism by which
the machine is stopped upon the breakage of
one of the individual strands of whieh the

twisted cord is composed, and in Figs. 10 to

14, inclusive, I have shown in detall the sev-
eral parts of the stop-motion mechanism.

The shaft D? receives rotary motion
from a counter-shaft or main line of shafting
through a belt connection in the ordinary

~ manner, and the shafts D and D’ are driven

by a belt or other connection from the shaft
D=

The stoppage, therefore, of the shaft D?

will cause the simuitaneous stopp%ﬂ_e of the
shafts D and D",

anism is driven by a belt from the shaft D.

The winding -spool receives rotary motion

- from the shaft D’ and the fiier-frameis driven

| -

through a belt connection from the shaft D?

as shown in my appheamon afm esald, Ser 13,1
No. 383,726, -

The stoppa,ne of the main dr 1V1nn-shaf13 D~,

- as determined by the bleakaﬂe_of either of

35
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the individual strands from which the cord is
“twisted, is effected by means of the mechan-

ism shc)wn n Kigs. 9 to 14, meluswe
InFig.13 the d1 ivin n'-sha,ft D*isrepr esented

 with the mechanism carried thereon shown in

central sectional Vlew

vided with an elonﬂ'ated hub D‘* formmﬂ' a
‘sleeve inclosing the shaft D? upon which the |

~ pulley D? revolves loosely. 'The shaft D? is

- 5¢

Go

“hollow and incloses the concentric spindle D?, -
having attached thereto a friction-disk D6

provided with an elongated hub D7, entelmfr
the end of the hollow spmdle D>,
ing the spindle D?is an annular chamber D5,

'eontammg a spiral spring acting against the_
end wall of the annular Gh.‘:LIIle'l ::md the end

of the hub D7 to push the hub D7 out of the

hollow shaft and carry the friction-surface of
~ the disk D°®out of contact with the web D!%of
A spline D% serves to
connect the hub DY with the hollow spindle-

the driving-pulley D5,

D?, causing the rotation of the disk D° as it
is driven by frictional contact with the web
D™ of the driving-pulley D3 to be imparted to
the driving-shaft D=,

18 journaled in bearings D' D' .&md carries

65

the dlwmo-pulleyg D DB, by which rotary
motion is communicated fo the pulley D'

upon the flier-frame, Figs. 1 and 2, and f];lg()
to a belt-pulley upon the shaft D',

- leled upon the end of the spmdle I)5 ;LsT ]

' .DS}
D=
| hand-lever E, pivoted upon a stud E' and
- 1 having a plogjectmﬂ‘ spur E° arranged to be

D, D', and D? denote three parallel driving-
| Shafts Jmunaled in the framework of the ma- .

chine,

The strand-twisting mech-

D2

Surl 011]:16[—. |

The driving-shaft D?'

G2

| & hand-wheel D, having a screw-threaded

hub D¥, carrying a nut D?, provided with a
spur DEU the inner end of the nut resting
against a washer D2, which bears against the
end of the shaft D2,
ism is put in operation by rotating Fhe hand-
wheel DY, withdrawing its screw-threaded

hub D®¥® from the nut D19, and sliding the

spmdle D® within the hollow shaft D?, caus-
ing a compression of the spiral spring D?and
b1 inging the side of the disk D into frictional
contact With the web DY of the driving-pulley
causing the rotation of the driving-shatt
Upon ‘the side of the frame A, Flb 1,is a

brought in the path of the spur D upon the
nut D,

By depressing the handle E? the inner end

of the lever E is raised, bringing the spur E-
into the path of the spur D%, as ShOWIl in Fig.

14, thereby stopping the rotatlon of the nut

D® and causing the serew-threaded hub D®
to enter the 1:11113 allowing the spiral spring
D? to slide the Spmdle D3 along the hollow
shaft D? and carry the disk DS out of fric-
tional contact with the web D!° of the driving-
pulley D?and also to bring the opposite side of

the disk Dfinto contact with a fixed plate D2,

Fig. 13, causing the disk D®to act as a brake
to cheek the momentum of the rotating shaft
~ The hand-wheel D' is held upon the
spindle D® by means of the cotter-pin D*, the
thrust of the spiral spring D’ drawing the
cotter-pin D* against the metallic w&shm D3,
which rests upon a washer D, made of raw-
hide or vulcanized fiber. The frictional con-
tact between the cotter-pin D*® and the wash-
ers D D%, and also between the inner end of

| the nut D, washer D?, and the end of the

rotating Sh&ft D=, will cause the hand-wheel
D, Wlt]l its screw-threaded hub DS a,nd nut
Dl" to rotate with the shaft.

As already described, the stoppaﬂ*e of the

-The twisting mechan-
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driving-shaft D= is effected by bringing the -

spur R? upon the pivoted lever K into the path
of the spur D* upon the rotating nut D¥, and
this motion of the pivoted 16V61 E is deter-
mined by means of the stop-motion mechan-
ism controlled by the individual strands. To
the inner end of the lever E, I attach a chain
E4, Fig. 14, which is ¢
pullejs E? E“ turning upon studs held in the
frame A and around the cuiding-segment E°,

held upon the arm E, to “the ﬂfhllﬂ‘ed disk F ]]8

115

carried over the guide-

120

to which the opposite end of the eham Eris .

attached at E°.

The flanged dlsk E3 is capable of mtatmo '

‘about the central post I and is placed ;just
above the spider ¢, in whose arms are placed
the upper bemmws for the .flier-spindles B3*

Upon the lower side of the disk Efis a flange
E?, pr OVIde with notches E° to receive the
spokes ¢ ¢ of the splder c. IPivoted upon

125

130
|'each of . the alms ¢'.of the Spl(]_el c are the |
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top view in Fig. 10, a portion of the disk E$
having been removed for that purpose.
The bell-crank d is pivoted to the spider-

arms ¢’ at d', and to the end d? of the shorter
arm of the bell-crank I connect the spiral

spring d?, attached at its opposite end at d*
to the rim d’, forming a part of the spider,
the line of draft of the spring E° passing be-
tween the pivotal pin d' and the end of the
longer arm of the bell-crank, which is turned
upwa,ld at ’ forming a supp01t for the guide-
pulley . As the individual strands e are
carried from the flier-spindles B* to the con-
densing-tube I3° they are carried around the
rolls 7 and thereby deflected from a right
line, the tension of the strands e tendmfr to
rotate the bell-crank d upon its pivot d’ a,n.d
against the tension of the spiral spring d°.
Whenever either of the strands e is broken
and 1ts tension removed from its guiding-
pulley d’, the corresponding bell- crank d is

rotated upon its pivot by the action of its .

spring d?, bringing the longer arm of the bell-
erank into contact with the edge of the flange
B2, inclosing the notch EX, and causing a
Shnht 10tatmn movement of the flanged disk
ES winding up the chain E* and llftlnﬂ' the
inner end of the pivoted lever K, blmmnﬂ
the spur E?into the path of the spur DQU, Pro-
jecting radially from the rotating nut D¥ and
causing the immediate stoppcwe of the driv-
1110-—%haft I?, as already described.

The shorter arms D? of the bell-crank le-
vers D Carry studs which extend below the
spider-arms ¢’, to which the spiral springs d®
are attached, thus bri Iinging the springs below
the spider-arms ¢, as shown by the broken
lines in Kig. 10. When the bell-crank levers
are held by the tension of the strands e
against the tension of the springs d?, the line
of strain of the springs between the points
d? and d* is made to pass near the center of
the pivot d', so that the force of the spring
4% is resisted by a slight pressure applied by
theindividual strand ¢ to the oguide-pulley d’.

Whenever the individual stmnd e breaks,
allowing the lever d” to rotate about its pwot
d’, the line of strain exer ted by the spring d?
between the point d* and the end of the
shorter arm of the bell-crank moves farther
from the center of the pivot d', causing an
increasing force to be applied through the
longer arm of the bell-crank to rotate the
flanged disk E° and wind up the chain E4

I am aware that the intermediate mechan-

1sm between the individual strands e and the

driving-pulley D® can be modified in many
particulars by the substitution of other and
well-known devices by which the tension of
each of the individual strands of which the
twisted cord is to be formed can be made to
determine the action of the stop-motion mech-
anism. I do not therefore confine myself to
the specific construction and arrangement of
parts as herein shown and described, the

lever restrained by the tension of the indi-
vidual strands being, so far as I am aware,
new in machines of this class.

The rotating flier-frame carries a stud upon
which is journaled the guide-pulley 6° and
1t is also provided with the prongs 01, carry-
ing studs upon which are placed the guide-
pulleys 07, and the weight of the guide-pulley
b® with its stud is counterbalanced by the en-
largement of the flier-frame upon the oppo-
sﬂze side at f, the enlargement f being placed
in the same plane of 1013&’01011 as the ouide-
pulley 6% and in like manner the Weight of
the prongs 0! and guide-pulleys 07 are coun-
terbalanced upon the opposite side of the
lier-frame by the enlargement f', placed in
the same plane of 1013&131011 and t]le ravers-
ing carriage 0° is countelbalaneed upon the
0ppo&»1te Slde of the flier-frame by the en-
largement of the frame 7~

T do not herein claim, broadly, the counter-
balancing of the flier-frame, but the enlarge-
ments of the flier-frame are placed in the
same Pplane of rotation as the weight to be
counterbalanced.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a twisting-machine, the combination
with a rotating flier-frame having a hollow
journal and a spool-support carried in said
frame, of a cord-guiding carriage having a
traversing motion by which the twisted cord
18 laid upon the winding-spool, a reciprocat-

' ing drum, a connection between said drum

and said carriage, a spindle carrying said
drum and journaled econcentrically within
the hollow journal of said flier-frame, and
connected actuating mechanism by which a
reciprocating rotary motion is imparted to
sald spindle and through the intermediate
connecting mechanism a traversing motion is
given to the cord-guiding carriage, substan-
tially as described.

2. In a twisting-machine, the combination
with a flier-frame provided with a hollow jour-

nal, of a reciprocating rotating spindle jour-

naled within said hollow j ] 011111&1 and carrying
a drum or pulley within said flier-frame, a
sleeve attached to said spindle and provided
with spiral slots, a block having a reciprocat-
ing sliding movement within said sleeve, pins
carried by said block and entering the spiral
slotsin said sleeve,connected actiiating mech-
anism, substantially as deseribed, by which a
sliding reciprocating motion is imparted to
sald block,a cord-guiding carriage capable of a
traversing motion and operatively connected
with said drum or pulley and a spool-support
adapted to carry a winding-spool upon which
the twisted cord is laid, substantially as de-
scribed.

3. In a twisting-machine, the combination
with a rotating flier-frame provided with a
hollow journal, a spool-support carried in said
flier-frame, a tmvelsmo cord - guiding car-

employment of a spring-actuated Vlbmtmﬂ | r1age, a drum or pulleyhawn aleclploeatmfr
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rotary motion and operatively conn ec_ted with
said traversing carriage, a spindle journaled.

coneentmeally in the hollow journal of sald

flier-frame and carrying said drum or pulley,

asleeve attached tosaid spmdle and provided

- with spiral slots, a block carrying pins which

IO

- sleeve inclosed “within said journal and pro-
vided with spiral slots, a rack-bar having a

20

30

40

- 5O

55

60

pass through 3.—.1,1(:1 slots and enter grooves in
the hollow ;]ouma,l of the ﬂ161*~f1*a1ne and hav-

ing a reciprocating motion within said sleeve,

a 1"_1(3L -bar inclosed in said sleeve and lmvmo
a swivel connection with said block and a
pinion having a reciprocating rotary motion
and engaging said rack-bar, substantially as
described.

4. In a twisting- maehme, the combination
with a flier-frame provided with a hollow jour-
nal having longitudinal grooves or slots, of a

reciprocating sliding motion, connected actu-
ating mechanism for reciprocating said rack-

bar and inclosed within said sleeve, a block

having a swivel connection with said rack-

‘bar, pm& carried by said block and passing
through said spiral slots into the longitudinal

grooves in said hollow journal, a spmd]e at-
tfwhed to said sleeve, a traversing cord-guid-

ing carriage operatively eonnected with said
| bpmdle and a spool-support upon which the

twisted cord is carried, substantially as, de-
seribed. |

5. In a twisting-machine, the combination
with a rotating flier-frame, of a spool-support
carried in said frame, a traversing cord-guid-

ing carriage,prongs projecting from said trav-
erging carriage toward opposite sides of said

windin “’-E:I)OOl and forming an angle with each
other and a guide-pulley a,dapted to be held
alternately on said prongs as the direction of
the winding-spool is changed, substantlfmlly
as described.

6. In a tmstmmmachme, the combination
of a flier-frame having a hollow journal, a

rack-barhaving a lon ﬂ'11311d1n&1 sliding motion

within said hollow ,]0111*11&1 means for actu-

ating said rack-bara pin held in said rack-bar
and 11sw1n o an annular flange, a sliding block:

provided Wl‘oh a chamberin 0108111 osaid flan ge,
a series of friction-rolls between said flam, fre
and the walls of said chamber,a spool _support
a traversing carriage by which the twisted
cord is laid upon the spool and intermediate

connecting mechanism, substantially as de-

scribed, between said traversing carriage and

said sliding block, substantially as deseribed.

7. In a twisting-machine, the combination
of a driving-shaft D? hollow throughout 1ts

entire extent, a sliding spindle D® extend-
ing through said hollow shaft and having a
Splme connectmn therewith, a drivin mpulley |
- D3 {urning looqelg on sald hallow shaft, a fric-

tion-disk D attached to one end of smd slid-

ing spindle and arranged to be brought into

conmet with said er],n -pulley, a screw-
threaded sleeve D' held on the end of :

“spindle opposite said friction-disk and having
africtional connection with said spindle, anut

sald.

DY held on said sleeve and held from longi-
tudinal movement, whereby said sleeve ::md
spindle are moved endwztse and the friction-
disk brought into engagement with said driv-

1]?1(?*‘-1)11116}"' subst.:mtlally as described.

3. In a t\vlstmmmachme the eambnmtmu

of a hollow drwmn-sha,ft, a driving-pulley
turning loosely on said shaft a Spmdle sliding
in said shaft and having a spline eonneetion

therewith, a friction- (11%]1 carried on said spin-

dle and arranged to be brought into frictional
contact with sald driving —pulley, 2. SCrew-
threaded sleeve held on smd spindle and hav-
ing a frictional connection therewith, a nut

'*:'.-.T.r.'
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e&rrled on said sleeve and held f1‘0111 longi-

tudinal movement, a radially-projecting spur
extending from said nut and a pivoted lever

- provided W1th a spur,which is arranged to be

brought into the path of the spuron said nut,
whereby the rotation of said nut is cheeked

causing the spindle to be moved 1011{1'1131*1(11-

nally zmd its friction-disk thrown out Of en-

cagement with said driving-pulley, substan-
tmlly as deseribed. -

9. In a twisting-machine, the combination

of a driving-shaft, a driving-pulley running

loosely on %a,ld ShELft clutching meehamsm
substantially as desembed whereby said pul-

ley is connected and disconnected with said
driving-shaft at will, embracing

a Shdmn
r5pmdle held in said dmwno-shaft and carry-
ing a screw-threaded sleeve a nut carried on

| seud sleeve and held from 1011 gitudinal move-

ment a spur projecting 1'ad1a11y from salid nut
a lever pivoted upon the framework and Pro-

vided with a projecting spur arranged to be

brought into the path of the spur upon said
nut by the angular movement of said lever

by which said nut is checked fr om rotation,
su 3stant1ally as described.

10. Ina twisting-machine, the combination
with sp ool-supports adapted to support spools
for carrying the strands to be twisted into a
cord, of a series of pivoted bell-cranks pro-
vided with ouide-rolls over which the strands

are carried and by which they are deflected
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from a straight line, springs applied to-said

bell-cranks and aﬂ'mmt the tension of said
strands, a disk havm a flange provided with
notches, which are adapted to be engaged by

said bell-cranks as their springs are Teleased
by the breakage of the strands and clutching
‘mechanism by which the operative pmtlon.s

of the twisting-machine are connected with
the drlvmﬂ'-power, and intermediate mechan-
ism, substantially as described, between said
elutehmn‘ mechanism and said disk ,whereby
the elutchmn mechanism 1is rele&sed by the
breakage of the strand, substantmlly as de-

_SCI‘lbed

11. Ina tw1st1n g-machine, the combination
with clutching mech&msm by which the driv-
ing-power 1s connected with the machine, of
a series of bell-crank levers, guide-rolls car-

‘ried upon one arm of each of said levers, a

spring applied to the other arm of each of said
levers with its tension exerted in a line pass-
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ing near the axis of said bell-erank levers, &
disk arranged to be rotated by the angular
motion of either of said bell-cranks as their
springs are released by the breakage of a
strand, and intermediate connecting mechan-
ism between said disk and said c¢lutching
mechanism, substantially as deseribed.

Dated at Yorcester, in the county of
Worcester and State of Massachusetts, this
16th day of May, 1891.

GEORGE LOOMIS BROWNELL.

Witnesses:

RUFUS BB. FOWLER,
CLARA A. BLAKE.
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