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Jo all whom it may concern:

- Be it known that I, CHARLESF. ROPER, a

MASSACHUSETTS, ASSIGNOR TO

RAPER COMPANY, OF';HOPEDALE,:MA_SSAOHUSETTS, A CORPORA-

 MEANS FOR PREVENTING WAR P BREAKAGE IN LOOMS.

' citizen of the United States, and a residen

o io

~age in Looms,

of Hopedale, county of Worcester, State of
“Massachusetts, I |
‘ment in Means for Preventing Warp Break-
IS of which the following descrip-
. tion, iir con nection with the accompan ying
. drawings, is a specification, like characters -
on the drawings representing like parts.
© . This inventic '

‘have invented an

lon has for its

.:f_ loom to positively slacken the warps to an
. abnormal extent if the shuttle is improperly

‘boxed—as,for instance,when the loom ‘“bangs
- off”—so that warp breakage will be obviated,

- means being also provided to restore a1 t0-

| “matiecally and positively the pr

- tension of the warps when the loom is again

20

- started. I havealsoprovided means for posi--
. tively locking the whip roll or
- tive position while
. erly, the said

-or bar in opera-
the loom is running

ST, moved positively inte abnormal position to

) -25_:: |
- vision for_'-arr_gst__irjg-le_t—offcontemp_oraneo nsly
~with warpslackening. "
- .are under.
~ whip roll or bar is restored to
' erative. condition. _ _
. features of my invention ' will ‘be fully de- |
-~ .seribed in the sn bjoined

30

 Dunientany pointed oot
05 elaims, Y Dot ont.

slacken the warps, and I have also made pro-

_Bysodoingthe warps
esto normal or op-
~These and. other novel

in the following

- Figure 1 is a left-hand side elevation of a

- loom embodying one form of my in vention,

 the nearer end
. - being shown in section
- -controlling 1

the shuttle-box
, and the means for

of the lay and the

position in full lines..

 Fig. 1to more clearly illustrate certain por-
. tionsof the warp-controlling instrumen tality.
- Fig.3 is a sectional detailon theline 3 4, Fig.

45

2, showing the whip roll or bar locked in op-
. erative position; and Fig. 4

1S &4 similar sec-

tional detail, but with the whip roll or bar
- unlocked and held in inoperative position.

~ . The.lay

50 usual notched holding-plate N for the ship-

Improve-

- | 3 Tor 1ts object the pro
. duction of novel and effective means in g stantly
protector mechanism; but when the loom

‘bangs off the lay is permitted to come to rest

{various parts of the
breakage of the warp being

oper working | slackening of the Warps

-after release
proper working tension when the
lay is thus free to

front center if the _
-enough upon operation of the protector mech- -

specification, and

, '@ |-1ng a ratchet-wheel B3, _
| - Fig. 2is a top.or plan ‘pawl . d**, compound pawl-carrier cX d, link
... view of a portion of the apparatus shown i1 -

the arm E', having

“though

| may be employed so far
| tlon is concerned. e
|  Upturned stands A° on the loom gides are

A%, breast-beam A%, having the.

| per L, the knock-off leverﬂu_,ﬂc”{cg,- the pmhéetor
‘mechanism, comprisin g, essentially, a frog e,
slidably mounted on the loom side A, the dag-

ger d3, and the u pturned binder-finger a4, se-
cured to the rock-shaft d’ and codperating
with the binder d* of ‘the sh uttle-box. DX to
lift the dagger when the shuttle is boxed p
erly, are and may be all substantially as in
United States Patent No. 591,979, dated Oe-
tober 19, 1897. .' S o

- In my present invention the lay is not in-
checked upon the operation of the

gradually without shoclk

or strain upon the
loom, the tearing out or
prevented by the
referred to. The
frog is mounted to slide freely upon a part

of the loom side when moved forward by the
- { dagger, so that there is no
. . prop- |
roll-or bar being unlocked and

sudden stoppage
of the lay as it reaches front center,
the frog is made hook-like at 1ts rear.end to
engage a fixed lug or stop forming a part of
the loom side, such engagement taking place
of the shipper and before the
lay has reached front center; :
construction is changed by merely shorten-

ing the stop or lug or omitting it altogether,

80 that it does not act upon the frog.

sSwing

momentum be great

{anism; butasthe warpsare made abnormally
slack they cannot be SR

damaged. |
- The warp-beam B, having an attached gear

portion of which is fully lustrated, includ-
a cooperating let-off

d® connected and

with the lay-sword AX

forward to and past

......

a roll EX to engage the " -
-periphery of the yarn mass on the beain, con--

rop-

70
Usually

75

but herein this .

80

B’, the actuating mechanism therefor, onlya

stitute substantially the let-off mechanism

torming the subject-matter of United States
Patent No. 647,815,
any other form of let-off mechanism

as my present inven-

dated April 17, 1900,

95

160 .
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provided each with a laterall y-extended bear-.

ing af (see Fig. 2) for a rock-shaftm, the ends

10

of the same extending beyond the bearings, as
seen Fig. 2, wherein one of such bearings is
shown in plan view. On each extended end
of the rock-shaftissecured a hub n* by a set-
secrew 40, each hub having fast upon it a for-
wardly-extended and inwardly-inclined arm

n, terminating in a bearing 7, (see Fig. 2,)

‘the bearings, which are parallel toeachother,

. supporting a controlling or actuating rock-

15

20

30

35

40

45

shaft N, extended across the loom. A whip

roll or bar W, over which the warps w™ pass,
is journaled in slide-blocks w, the latter be-
ing mounted in longitudinal slots m?, Figs. 1,
3. and 4, in swinging or rocking supports,
shown as rearwardly - extended arms m/,
loosely fulerumed on theshaft m inside and
adjacent the bearings «’, one of such arms be-
ing shown in Fig. 2. A spring s*isinterposed

between the inner end of each slot and the ad-

jacent end of the block w to yieldingly force
the latter toward the outer end of the arm m/,
substantially as shown in United States Pat-
ent No. 381,617, the pull of the warps acting
upon the whip-rollin opposition to thesprings.
The hub m3 of each supporting-arm has a for-
wardly - extended arm m* fast upon it and

having a cam-slot m®therein, (see Figs. 3 and

4,) said arms constituting members of alock-
ing device for the whip-roll. The lowerside
of each cam-slot has two depressions or con-

cavities, separated by a high point m’, for a

purpose to be described. | |

One of the hubs nX, herein shown as the
one at the left-hand side of the loom, has a
depending rearwardly-extended arm W?, piv-
otally connected at its lower end

upon it, against which bears one end of a ten-
sion-spring S, coiled around the rod, the other
end of the spring bearing against an ear b on
the loom side, the rod passing loosely through
the ear and being pivotally connected at o®
with the member ¢* of the compound pawl-
carrier, as in Patent No. 647,815, referred to.
As in said patent, the greater the tension of
the warps the greater will be the depression

~of the whip-roll at each pick, and conse-

quently the greater will be the arc through
which the rod a swings the pawl-carrier, de-

termining the starting-point of the let-oft

55

pawl d?%, the termination of its stroke being
always at the same point. The springs s®
act constantly upon the warps through the
whip-roll and maintain them properly taut
at other times, while the tension of thespring
S regulates the intermittent movement which

 the warps impart to the pawl-carrier, as will

6o

be manifest to those skilled in the art.
Inasmuch as the supporting-arms m’' are

“loosely mounted on the rock-shaft m, 1t is nec-

essary to provide some connection between
said arms and the depending arm W3, so that
the latter can be swung by the movement of
the whip-roll, and suc¢h connection will now
be desceribed. The controlling rock-shaft N

731,622

| has rigidly secured to it, as by set-screws 45,

—

the hubs of two forked or bifurcated arms n*

opposite the arms m*, as shown in Fig. 2, each 70

of the latter entering between the forks of the
opposite arm n? A roll n® is inserted in the
cam-slotm®and mounted on apin n?, extended
through the forks of the opposite arm 7? the
diameter of the roll being such that 16t can
rest in either concave portion of the slot and
pass from one to the other over the high
point mf. Referring to Fig. 3, which shows

75

the whip-roll in operative or normal position, -

and also shown in full lines, Fig. 1, it will be
seen that the roll n® is in the depression
nearest the outer end of the cam-slot m°, the
angle between the arms m°and n° being such
that downward pressure on the whip -roll
tends to lift the arms m!; but the high part
mS of each cam-slot pushes on the roll »n°
above the line passing through the centers ot
the roll and the rock-shaft N. Consequently
the relative position of the arms m*n? cannot
be changed by any downward pressure on the
whip-roll, as by the pull of the warps, and the
whip-roll is accordingly locked in operative
position—that is, it is locked from any move-
ment relatively to the fulerum-shaft m, and
necessarily the whip-roll is fixed relatively
to the depending arm W?and the controlling
rock-shaft N, the latter, it being remembered,
being supported on the arms n, fast on the
shaft m. While the whip-roll is thus locked
by the described codperation of the pairs of
locking members or arms m*n?, the variations
of warp tension will act through the arm W?*
and connecting device to set the let-off pawl
A%, If now the rock-shaft N be turned in

at o’ with | the direction of arrow 25, Fig. 3, into the po-
ono end of a rod «, having a collar a? fast { sition shown in Fig. 4, the ro

11 3 will be
caused to {ravel from the outer to the inner
end of the cam-slot m5, passing over the high
point m® and into the inner end of the slot.
'I'his operation causes the whip-roll to b2 un-
locked, and by swinging the arms m upward
the supporting-arms m' and the whip-roll will
be depressed into dotted-line position, IFig. 1,
so that the warps will be abnormally slack-
ened, and the whip-roll is retained in such

| inoperative position until it is positively re-

i

turned to operative position and locked.

I have provided meaus herein to unlock
and to move positively the whip-roll into in-
operative position to slacken the warps by or
through the operation of the protector mech-
anism, and means are also provided to effect
positively and automatically the return or
restoration of the whip-roll to operative posi-

~tion and control of the warps.

|
|

|

At one side of the loom, herein shown at

80
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the left-hand side, the rock-shaft N has an

attached upturned arm n!, pivotally con-
nected at n'! with one end of a link n', the
other end of the latter being connected at n'
with the frog, (see Fig. 1,) the forward move-
ment of the frog by operation of the protec-
tor mechanism moving the link »'* in the di-
rection of arrow 75, Fig. 1. This movement

130




.5 shownin Fig

--------

-turns the rock-shaft N in the direction of ar-
-~ Tow 25, Fig. 3, and, as has been described,
. the whip-roll is unlocked and moved posi-
otted-line position, Fig. 1, and as

into

Fig. 4, slackening the warps, so that

strdin the warps, the pull of the warps also

‘aeting to dro

' asitis unlocked.

. The lay may
~ and even beyond f

" swing part way back—before it comes to a

y move by its momentum up to
ront center—s. e., it may

- stop,but withoutany damageensuing. - Shock
. orstrain upon the lay and other parts of the

15

s I will be manifest that Veryshghtforwald
~ movement of the frog acts to release the

loom is thus obviated.

~ shipper..

.. Whenthe warps are slackened, as has been
~2¢ described, the let-off should be arrested con-
- - temporaneously, and to effect this an arm n!5’
- Issecured to the shaft N on the pawl side of
~w 2 the loom, said arm having connected with it
~arod S,

25 tothelo of the sai nd atits
~ end to the let-off pawl d**, as clearly shown
. in Fig. 1.

arod n°. A spring s°is attached at one end
tothelower end of the said rod and atits other

 isturned to. slacken the warps, the arm n®

- lifts the rod n'° and pulls the spring up, there-
ting the pawl from engagement with
~ the ratchet, arresting the let-off. The rear
. end of the frog ¢ has erected upon it an up-
-, turned bunter ¢*, Fig. 1, which is located be-
. hind a part moving with the layas one of the
bearings 30 for the protector rock-shaft, said
.~ ‘bunter being back of such bearing when the
- layswings back, provided the loom is running
., properly. When the frog is moved f orward,

35

by lifting the”

 however, by the forward beat of the lay, the

40

bunter is

ats up the shuttle cannot tear or

D or Jower the whip-roll as soon

- When, however, the rock-shaft N

bus moved forward into position to be
. engaged by the part 30 as the lay swings back.
- Supposing now that the loom bangs off and
- the warps have been slackened, when the |
2 lay makes. its next backward stroke thereaf- ) over which the warps pass, means operating
automatically upon improper boxing of the

shuttle to move positively the whip roll or bar

- w8l,628

3 -

.. 'erabive_; position, I have prévi_ded'_'_sp1*ings, as
| ®° Fig. 2, coiled about the rock-shaft m, esach =

ter, as when starting up again, the part 30 |
~ strikes the bunter ¢*and slides the frog back

~ to normal position, and the latter moves the

1k 7°* oppositely to the arrow 75 to swing
~ the arm 7!° from dotted to full line position,
> Fig. 1.

~ carried thereby from the position shown in.
. Fig. 4 to the position shown in Fig. 3and full

. lines, Fig. 1, returning the whip-roll to nor-
-ﬁifa;ll_];_p_dsitio’ni;an_d"’locking] 1t and tightening |
55 the warps properly. The whip-roll is thus
 restored positively and automatically to op-

. erative position and control of the warps.

... At the same time the rod n'% descends and re-

~ turns the let-off pawl to operative position,

6o

. It.is to be. noted that when the 'i'Oﬁl.i.ij ngof '

~ the shaft N is effected to raise or lower the

péermitting resumption of let-off.

whip-roll the rock-shaft m, remains substan-

65

__ tially inert, the supporting-arms v

iy ine rocking

scribed, the |
roll tends to depress it very suddenly; but

v irom dotted to tull osition, | bar to operative position.
~I'his rocks the shaft N and the parts |

8pring having its outer end attached to the

adjacent arm m’ and its other end secured to

a collar m™, fast on the rock - shaft. ~ The
Springs areso wound that they are compressed
or tightened when the whip-roll is unlocked
and lowered, so that when the return of the
frog to normal position operates to 1ift the
whip-roll and restore it to operative position

the springs S° expand and assist in such op-

eration.

75

W hen the' whip-roll is u-nldcked,i_as de-

pull of the warpsupon the whip-

the springs $° are then being wound or set,

and they prevent too sudden or rapid move-

80

ment of the whip-roll to inoperative position.

A slight rise and fall of the controlling
rock-shaft N on each pick, due to rocking of
the shaft m by or through the strain .on the

warps on the beat-up, is permitted, because

the frog is loosely mounted on the loom side,
and when the shaft N moves upward the link
n* will draw the frog rearwardly to a slight

extent.

I have herein shown and described in de-

tail one practical embodiment of my inven-
tion; but the same may be changed or altered
in various particulars by those skilled in the
‘art without departing from the spirit and

scope of my invention. | S
- Having described my invention, what I
claim as new, and desire to secare by Letters

Pﬂteﬂt, iS_'"'— |

1. In aloom, a warp-tension-controlling in-

strumentality, positively acting means oper-
ated by or through improper boxing of the
shuttle to cause said Instrumentality - to
‘slacken the warps; and means to restore the
tension of the warps positively and automat-
1cally through said instrumentality. =

- 2. In a loom, a movable whip roll ,,,_m*f,ba,r

to slacken the warps, and means to restore
positively and automatically the whip roll or

{ move the whip-roll bodily to slacken the

warps, and means to effect positively and au-

‘tomatically the restoration of the whip-roll to
operative control of the warps. ..
4. In a loom, a movable whip-roll, a lay,

. -

-upon improper boxing of theshuttle, to move

positively the whip-roll to slacken the WAaTrpSs,

means operated thereby on its forward beat,

S5
00

95

100

IO

ITO

_ S 1185
3. In a loom, a spring-controlled whip-roll,
positively - acting means operative by or
through improper boxing of the shuttle to.

120

125

and means actuated by the lay on a subse-

‘quent-backward beat to restore positivelythe

‘Whip-roll to operative condition and control
,_ o oL 130

9. In a loom, a movable whip-roll, locking

} means to retain it positivelyin o perative con-,

of the warps.

. d
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trol of the warps, means opera,ted by or
through improper boxing of the shuttle to re-

lease the locking means and cause the whip-

roll to slacken the warps, and positively-act-

ing means to return the whip-roll to the con-
trol of the locking means and operatwely

tighten the warps. |
‘6. In aloom, let-off mechanism, awa,rp -ten-

. gion- controllmﬂ' mstrumentahty, positively-

IO

acting meansxoperative' by or through im-

proper- boxing of the shuttle to cause said

instrumentality to slacken the warps and to
arrest let-off, and means to tighten the warps
positively and automatically through said in-

strumentahty aud to render the let-oﬂf mech-
anism operative. | |

7. In a loom, let-off mechanisin, means op-

' erating automamca,llv and nomtwely by or

20

through improper boxing of the shuttle to
slacken the warps and to arrest let-off con-
temporaneously, and means to thereafter
tighten the warps positively and automat-,

| 1eally

25,

30

8. In aloom, a movable whip-roll, protec-

tor mechanism, including a frog, a connec-

tion between it and the whip-.roll to positively
move the latter to slacken the warps upon

~operation of the protector mechanism, and
means to restore the whip-roll posuwely and -

automatically to operative position.
9. In a loom, a movable whip-roll, protec-

- tor mechanism, nieans actuated by operation
~ of the latter to move the whip-roll positively

35

40

5o

95

60

roll, protector mechamsm means actuated

~and means operated upon the backward beat

to slacken the warps, means to return the.

whip-roll positively and automatically to op-
erative position, and a device to lock the
whip-roll in such position.

10. In a loom, a movable whip-roll, protec-
tor mechanism, means actuated by operation
of the latter to move the whip-roll positively
to slacken the warps, a lay, and means actu-
ated thereby on its backward beat to return
the whip-roll positively and automatically to

operative position.

11. In a loom, let-off mechanism, a whip-

by operatlon of the latter to move the whip-
roll positively-to slacken the warps and to
simultaneously arrest let-off, and means to
return the whip-roll posu;wely to.normal po-
sition and restore the let-ofi meehamsm to
operative condition.

12. In a loom, a movable whlp-roll, protec-
tor meehanism, including a frog, a connec-
tion between it and the whip-roll to positively
move the latter to slacken the warps upon
operation of the protector mechanism, a lay,

thereof to act through said connection and
restore positively the whip-roll 130 normal op-
erative position. -

13. In a loom, a rocking, spring-controlled
whip-roll, protector mechanism, means actu-

ated by or through the operation of said mech- |

anism to move the whip-roll positively to
slacken the warps upon the forward beat of

731,622

the lay, and means to return the whip-roll

positively and auntomatically to normal, oper-

ative position independently of its spring,
upon a subsequent backward beat of the lay.

14. In a loom, a shipper, protector mech-
anism to releaﬂe the shipper upon improper
boxing of the shuttle, a movable whip-roll,
means actuated by or through operation of
the protector mechanism to move the whip-
roll positively toslacken the warps,and means
operated automatically. by or through the
starting of the loom to return the whip-roll
positively to operative position.

15. In a loom, a whip-roll, rocking supports
in which it is mounted, a locking device to
retain the whip-roll supports in operatwe po-
sition, means operated by or through im-
proper boxing of the shuttle to unlock said
device and swing the supports positively to
inoperative position, to slacken the warps,
and means to restore the supports antomat-
ically and positively tooperative positionand
Iock them in such position.

16. In a loom, pivotally-mounted supports
p10V1ded with one member of a locking de-
vice, a whip-roll mounted yieldingly on said
supports, a rock-shaft, arms fast thereon hav-
ing members to eooperate with the locking
members of the said supports, means to roek
said shaft upon improper boxing of the shut-
tle, to unlock the supports and swing them
on their fulera, to slacken the warps, and au-
tomatic means to rock said shaft oppositely
to return the supports to operative position

carrwd by the rocker-arms.

17. Inaloom a,sprmﬂ'-controlled whip-roll,
means to lock it in operative position, pro-
tector mechanism, means actuated by or
through operation thereof to unlock and move

and independently-actuated means to return
the whip-roll positively to operative position
and automatically relock it in such position.

18. In a loom, a lay, let-off mechanism,
means to arrest let-off, protector mechanism,
including a frog, a movable whip-roll, a con-
nection betw een it and the frog, to move the
whip - roll positively upon operative move-
ment of the frog, to slacken the warps outhe
forward beat of thelay and arrest let-off, and
means movable with the lay to retract the
frogautomatically and positively and through
said connection return the whip - roll posi-
tively to operative position and also to restore
the let-off mechanism to operative condition.

19. Ina loom, awhip-roll, rocking supports
in which it is mounted, protector mechanism,
meansactuated byor through operation there-
of to rock the supports and move the whip-
roll into inoperative position, slackening the
warps, means to rock thesupports oppositely
and positively to restore the whip-roll to op-
erative position, and springs to assistinsuch
return of the whip-roll to operative position.

and effect locking coOperation between their
locking members and the locking membew

the whip-roll positively, to slacken the warps, .
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20111.:» loom, a shipper, a lay, protector | warps, and means to return the whip-roll o

.. mechanism, including a dagger, and a frogto | positively to operative position. =

. be engaged and moved thereby on the for- In testimony whereof I have signed my
~ward beat of the lay to release the shipper. name to this specification in the presence of
- ..§ upon improper boxing of the shuttle, the frog | two subscribing witnesses. o
~ being free to move forward when the lay| . CHARLES F. ROPER.
.+ reaches front center, a whip-roll, means actu- Witnesses: |
. ated by operative movement of the frog to| ° GEORGE OTIS DRAPER,
-~ - move the whip-roll positively to slacken the| =~  ERNEST W. WoOD.

. i
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