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To all whom it may concern:
Be it known that I, AroNzo K. RHOADES,

2 citizen of the United States, restding at |

Hopedale, county of Worcester, and State
of Massachusetts, have invented an Im-
provement in Let-Off Mechanism for Looms,
of which the following description, 1n con-
nection with the accompanying drawing,. is

" a specification, like characters on the @raw-
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ing representing like parts.

This invention relates to let-off mechanism
whereby the warp-beam of a loom is rotated
to let off the warp during the weaving op-
eration, and it has for its object the produc-
tion of novel means for effecting and con-
trolling the rotation of the warp-beam in
such manner that the delivery of the warp
will correspond very closely to the warp ten-
S101. . -

In so-called positive let-off mechanisms,

wherein the warp-beam 1is rotated by means

other than the pull of the warp, as for In-

stance, by a pawl and ratchet device, the
variation in the warp tension has been util-
ized to change the amplitude of rotative
movement of the beam, because the
the warp tension the greater should be such
movement of the beam. Conversely, when
the warp tension decreases the beam should
be turned to deliver less warp, and 1n certain
prior structures the variable movement of
the  whip-roll or warp-guide,
the warp passes from the beam) has been ar-
ranged to govern the delivery movements of
the beam. . . - -
In my present invention I ufilize the

whip-roll in a somewhat similar manner, but
with simple and direct-acting mechanism,
the starting point of each stroke of the actu-

ating pawl being determined by means gov-

- erned wholly by the whip-roll. Said pawl
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Wh%.)p-roll to determine the point in the ac-
‘tive stroke of the driving member at which
it shall cause the pawl to begin its feed

is operated by a vibrating driving member
which has a constant stroke, and a species of
is variably positioned by or through the

stroke. As the driving member returns the
pawl follows in unison therewith until ar-
rested by the device referred to, said device

~ being shifted to provide for a longer or a
shorter feed-stroke of the pawl according to | limits the inward swing of the tail.

0%

increased or decreased warp tension, respec-
tively. ' |

greater

(over which

tion herein set forth 1s compact, strong and
durable, positive in action and readily ac-

cessible. . -

The various novel features of my inven-
tion will be fully described in the subjoined
specification and particularly pointed out
in the following claims. L
- Figure 1 is a left-hand side elevation of a
loom with let-off mechanism embodying my
invention applied thereto; Fig. 2 1s an en-
larged side elevation of a portion of the
mechanism shown in Fig. 1, including the
actuating pawl and ratchet, the shiftable
stop, and the driving member; Fig. 3 1s a

top plan view of the parts shown in Fig. 2,
below the line 3—3; Fig. 4 is a detached de-

tail in plan of the shiftable stop and a part
of its attached pinion, to be referred to.
Referring to Fig. 1 the warp-beam 1 has

an attached large gear 2 meshing “with a
pinion 8 on an intermediate shaft 4 having

fast upon it a worm-gear 5, the latter mesh-
ing with a worm 6 on the upright actuating
shaft 7, and the whip-roll or bar 8 1s mount-
ed in a rocking carrier 9 attached to a rock-
shaft 10, the latter having a depending arm

| 11 acted upon by a tension-spring 12, all of

the parts referred to being of usual construc-
tion in let-off mechanism and operating in a
well-known manner. The spring 12 abuts
against a fixed ear 13 on the loom-side and 1s
coiled around a rod 14 slidable through said
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-embodying the pmcti‘éa;l form of my inven-
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ear and jointed at 15 to the arm 11, an ad-

justable collar 16 on the rod governing the
tension of the spring; substantially as 1n
United States Patent No. 647,815, granted

“April 17, 1900, to Draper and Roper.

In the present embodiment of my inven-

tion the upright shaft 7 has fixedly attached

to it a ratchet 17 the teeth of which are 1n-
termittingly engaged by an actuating pawl
18 pivoted at 19 on a pawl-carrier, shown as
a, horizontally-swinging arm 20 having its
hub 21 loosely surrounding shaft 7 below the
ratchet, see dotted lines Fig. 2. |

A tail 22 extended from the actuating

‘pawl has an upright, V-shaped notch 23 in

its end, Fig. 3, an adjacent beveled face 24,
and a depending lug 25 which by engage-
ment with the side of the pawl-carrier 20

The hub 21 is reduced in diameter and is
elongated, as at 21%, Fig. 2, and a retracting
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one end of the spring being attached at 27 | 34 to the left, Fig. 1, and the farther to the

to the hub 21, while its other end is secured
at 28, see dotted lines Fig. 2, to a pinion 29
loosely mounted on the actuating shaft 7 be-

tween the lower end of the hub extension 21

and a collar 30 fast on said shaft. A seg-

mental wing 31 is upturned and radially ex-

tended from the upper face of the pinion
and 1t has a peripheral, upturned flange 32
which extends nearly to the lower face of the

ratchet 17, the leading end of said flange

having a beveled, upright face 33 adapted to
cooperate with the face 24 on the pawl-tail
22, as shown 1n Fig. 3, and constituting a

shiftable stop for the pawl, as will be ex-

plained.
Inasmuch as the spring 26 is connected at
its ends with the pawl-carrier and the pinion

29, respectively, 1t will be manifest that if

the pinion 1s held from rotative movement
and the pawl-carrier is swung in the direc-
tion of the arrow, Iig. 3, the spring will be

- tlexed, and when the pawl-carrier is free to
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do so it will be retracted by the action of
said spring, to bring the face 24 of the pawl-
tail against the stop 33. Such engagement
acts to throw outward the tail and to posi-

- tively move the pawl 18 inward, into opera-
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tive engagement with the ratchet, as shown
in Fig. 3, in readiness for the next feed
stroke, in the direction of the arrow, and by
moving the stop 33 to the right or left, Fig.
3, the effective or feed stroke of the pawl will
pe lengthened or shortened, respectively.
Shifting of the stop is effected by longi-
tudinal movement of a rack 384, meshing
with the pinion 29 and horizontally slidable
i a guide 35 fixed to the loom-side, the for-
ward end of the rack being jointed to the
longer, depending arm 36 of a bell-crank.
see I1g. 1, fulcrumed at 37 on the loom-side
and having its shorter arm 38 pivotally con-
nected with the lower end of a link 39. The
upper end of said link is adjustably and piv-
otally connected, by a slot-and-pin connection
40,41, with a forwardly extended arm 492 fix-
edly attached to the rock-shaft 10, and here-
in i have shown the arms 42 and 11 as made
integral, for convenience in construction.
From Ifig. 1 1t will be apparent that the
warp tension will depress the whip-roll 8
at each pick, and the greater the tension of

the warp the greater will be the amplitude

o the up-swing of arm 42, said arm thus
peing rocked to a greater or less extent in
conformity with the warp tension. Follow-
ing the connections between arm 42 and rack
34, the up-swing of the arm acts to move
the rack rearward, or to the left, Fig. 1,
thereby turning the pinion 289 more or less.
anc thereby the stop 83 is shifted to the
right, I1g. 3, to position the starting point
of the next feed-stroke of the actuating
pawi 18, The greater the warp tensicn the
greater will be the movement of the rack

right will the stop 33 be positioned, the
spring 26 causing the pawl and pawl-car-
rier to follow up or move with the stop, and
as the pawl will have a longer stroke the
ratchet 17 will be turned through a greater
angle, and an increased movement of the
beam 1 will be effected. This is as it should
be, for the greater the tension of the warp
the larger should be the amount let off or
delivered by the beam. Conversely, if the
warp slackens the spring 12 then acts to de-
press the arm 42 and the rack will be moved
to the right, so that the stop 83 will be
moved to the left, Fig. 3, shortening the
feed-stroke of the pawl and causing less
warp to be given off by the beam.

From the foregoing it will be manifest
that the feed-stroke of the actuating pawl
1s controlled as to its length wholly by or
through the warp tension, and as the ten-
ston 1increases as the diameter of the yarn-
mass on the beam gradually decreases the
depression of the whip-roll die thereto will
act through the described devices to propor-
tionately increase the feed-stroke of the ac-
tuating pawl. Thereby a very uniform ten-
sion of the warp is provided for, and in a
very simple manner, and by adjusting the
link 39 as to its connection with the arm 49
the mechanism can be easily adjusted ac-
cording to the requirements of different
kinds of warp.

1he pawl 1s actuated by a vibrating driv-
Ing member having a constant stroke, such
member being herein shown as a horizon-
tally swinging lever 43 having its hub 44
loosely embracing the shaft 7 above the
ratchet 17, the shorter arm of the lever being
connected by a. link 45 with a convenient
going part of the loom mechanism, prefer-
ably the lay-sword 46. The longer arm of
sald lever 43 is extended radially above the
ratchet and has its end thickened and its

rear upright face is oppositely beveled at

47 to enter and fit into the noteh 23 in the

end ot the pawi-tail 22 when the lever 43

1s moved up to it, to thereafter move the
pawl ahead and effect its feed-stroke. The

riving member 43 has a constant stroke, as
has been stated, and its beveled part 47 will
engage the pawl-tail and begin the active

or feed stroke of the actuating pawl earlier

or later according as the shiitable stop is
to the right or the left, respectively, of the
position shown in Figs. 1, 2 and 3, making
the feed stroke longer or shorter in conse-

“quence. As will be manifest the feed-stroke

of the paw! always terminates at the same
point, put its starting point varies in ac-
cordance with variations in warp tension.
On the return stroke of the driving member
43 the part 47 leaves the notched end of the
pawi-taill when the latter is brought by

! spring 26 into engagement with the stop 38.
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There may be some slight play or back-
lash between the pinion 29 and rack 34, and
in order to prevent slight variations in the
position of stop 83 due to such back-lash, 1
provide the outer end of the vibrating driv-
ing member 43 with a depending wiper 48,
preferably a piece of spring metal, which
the outer face of
the flange 32. . |

When the member 43 moves back, or to the
right, Fig. 3, the wiper acts frictionally
upon the flange 32 and takes up-any lost
motion or back-lash between the rack and
pinion, so that the stop 33 will be accurately
set, the spring 26 holding the pawl-tail and

stop stationary on the opposite stroke by the

driving member until it engages and moves
the pawl with 1it. '

 Various changes or modifications in de-
tails of construction and arrangement may

- departing from the spirit and scope of my
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invention as set forth in the claims annexed
hereto. ' o

Having fully described my invention,
what I claim as new and desire to secure by
Letters Patent 1s:— | -

1. In let-off mechanism for looms, a warp-
beam, means to rotate it, including-a ratchet
and pawl, and a vibrating driving member
having a constant stroke, to intermittingly
and directly engage and effect the feed-
stroke of the pawl, a shiftable stop 1nde-
driving member, to arrest
the pawl on its return stroke and determine

~ the starting point of each feed-stroke of said

- 40

pawl, a spring to effect the return stroke of
the latter and move it against the stop, and
means controlled by the warp tension to
position the.stop for arresting

 its return stroke. |

45

9. In let-off mechanism for looms, a warpé

beam, means to rotate it, including a |

ratchet and pawl, a driving member to move
the pawl to a!fixed point at each feed stroke,
a spring to retract the pawl, a stop for the

pawl, to arrest it on each return stroke and

~ thereby determine the starting point of each
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rier, a driving

feed stroke thereof, and means controlled
by the warp tension to shift the stop inde-
pendently of said driving member 1n accord-

ance with variations in the tension of the

warp.

3. In let-off mechanism for looms, 1n com-
bination, a warp-beam and means to rotate
it,including a ratchet and pawl, a pawl-car-
| member to intermittingly
and directly- engage the pawl and thereby
effect bodily movement of said pawl-carrier

and pawl and cause the feed stroke of the |

latter, a shiftable stop to engage and arrest
the pawl on each return stroke and thereby

determine the starting point of each feed:

stroke of the pawl, the stop and pawl-car-

the pawl on-

il

‘each feed stroke of the pawl.

turn stroke of the pawl-carrier and pawl
and move the latter against the stop, and
means controlled by the warp tension to
vary

of the pawl. -

4. In let-off mechanism for looms, a warp-

the angular position of said stop and.
thereby lengthen or shorten the feed stroke

8
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beam, means to rotate it, Including a

ratchet and a pawl, the latter having a tail
provided with a beveled face, and a swing-
mg pawl-carrier on which the pawl is pav-

75

oted, a driving member to move the pawl to

engage the beveled face on the pawl-tail and
insure the positive engagement of the pawl
and ratchet at the starting point of each

feed stroke of the pawl, a spring to retract

the pawl and effect engagement of the bev-

a fixed point at each feed stroke, a stop to

80

eled face with the stop, and means con-

trolled by the warp tension to shift said stop
and thereby determine the starting point of

5. In let-off mechanism for loc _
beam, means to rotate it, including a

ratchet and pawl, a driving member to effect

movement of the pawl to a fixed point at
each feed stroke, a movable stop independ-
ent of the driving member, to directly en-
gage the _
thereby determine the starting point of each

feed siroke of the pawl and to insure posi-

tive engagement of the latter with the

ratchet, means controlled by the warp ten-
sion to position the stop independently of

the driving member and in accordance with
variations in the warp tension, and separate
means to effect the return of the pawl to the

 starting point of the next feed stroke.

6. In let-off mechanism for looms, a warp- -
105

beam, means to rotate it, including a ratchet
and pawl, a vibrating’ driving member hav-

ing a constant stroke and adapted to.inter-

mittingly and directly engage and _effect
bodily movement of the pawl toa fixed point

| at each feed stroke, a-movable stop inde-
pendent of said driving. member to cooper-

| l
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by the wa

ate with and arrest the pawl -on its return

‘stroke and thereby determine the starting
point of the pawl at each feed stroke, means,

including a rack and pinion and governed
rp tension, to position the stop, and
a spring to effect the return stroke of the
pawl and bring it inte engagement with the
stop.

7. In let-off mechanism for looms, a warp-
beam, means to rotate it, including a ratchet
and a pawl having a notched tail, a vibrat-

ing driving member co-axial with the ratchet

pawl on each return stroke and
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and having a constant stroke, said member -

intermittingly engaging the notched tail

of the pawl and moving said pawl to a fixed
feed stroke, a movable pawl-
with the driving member and

point at each
stop co-axial : _
adapted to codperate with said pawl and

¢5 rier being co-axial, a spring to effect the re- | determine the starting point of each feed
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- axial with the ratchet and having a constant
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stroke, a spring to retract the pawl, a whip-
roll adapted to be rocked by or through
variations in the warp tension, and means
controlled by rocking movement of the whip-

roll to position the pawl-stop and thereby
lengthen or shorten the feed stroke of the

pawl. |

8. In let-off mechanism for looms, a warp-
beam, means to rotate it, including & ratchet
and a pawl, a vibrating driving member co-

stroke, to intermittingly engage and move
the pawl to a fixed point at each feed stroke,
a movable pawl-stop mounted co-axially
with the driving member and having a seg-
mental flange, means controlled by the warp
tension to vary the position of the stop and
thereby determine the starting point of each
feed stroke of the pawl, said means includ-
Ing a pinion fixedly connected with the stop,
and a rack in mesh with the pinion, a fric-
tion device on the driving member and co-
operating with the flange of the stop, to take
up lost motion between the rack and pinion,
and a spring to retract the pawl and return
it to the control of the stop.. .

9. 1n let-off mechanism for looms, a warp-
beam, means to rotate it, including an actu-
ating shaft, a ratchet fast thereon, a pawl,
and a pawl-carrier fulecrumed on the shaft,
a' pawl-stop fulecrumed on the shaft, to di-

rectly engage the pawl on its return stroke

and thereby determine the starting point of
each feed stroke thereof, a vibrating driving
member also fulerumed on said shaft and

- having a constant stroke, to effect movement

of the pawl to a fixed point at each feed
stroke, means controlled by the warp tension

054,648

thereby determine the length of each feed 4¢
stroke of the pawl, and a spring to retract
the latter after the completion of its feed
stroke and bring it into engagement with
the stop.

10. In let-off mechanism for looms, a 45
warp-beam, means to rotate it, including a
ratchet and pawl, means t6 move the pawl
to a fixed point at each pick, a shiftable stop
independent of said pawl meving means, to
engage the pawl on its return stroke and 50
determine the starting point of each of the
teed movements of the pawl, a rocking whip-
roll, and means controlled wholly thereby
to shift the stop in conformity with varia-
tions In warp tension and maintain a sub-
stantially uniform tension upon the warp as 55
it 1s let off from the beam. o
- 11. In let-off mechanism for lcoms, a
warp-beam, means to rotate it, including a
ratchet and pawl, means to move the pawl
to a fixed point at each pick, 2 shiftable stop 60
to determine the starting point of each of
such feed movements of the pawl, a rocking
whip -roll, and means controlled wholly
| thereby to shift and position the stop in con-
formity with variations in warp tension, 65
sald means includihg a pinion fixedly con-
nected with the stop, a rack meshing with
the pinion, and connections between the
~whip-roll and rack, to move the latter longi-
tudinally. 70

In testimony whereof, I have signed my
name to this specification, in the presence of-
two subscribing witnesses. '

ALONZO E. RHOADES.

‘Witnesses: '

- ¥Frank H. Frexcx,

to shift the position of the pawl-stop and| = E. D. Oscoo. _
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