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Th1s 1nvent10n pertams to 1mprovements i
13 ¥

b1a.smg means as* applied to’ the Whlp
loom of the type in whicH the warp thre
let off from g beaiii and passed over & whxp roll
by which tension irt'said warl threads is dat 1sed
to govern the-let-off mechanism and- ti
the rate at which it functions to permit tHe Warp
threads to be drawn from the beaii, N

It is'a general object of the ifiverition to dévise
animproved means by which & whip 1611 ‘of iore"
or less’ conventional  type miay be bidsed: and its
effect upoh the war o3 sheet passing overit' carex
fully control’ed and adJusted

It is a more specific object of the iy
provide a mioré” or” less’ umtary,
blasmg means 1nc1ud1ng sprmgs enc‘losed w

ténsion in the spritigs and in conveying thée”
ernmg efrect of the angularly mbved Whlp roll’ to'

flict with functlomng Qf other parts Qf thie lodri’i;
nor will it stand 'in the way of o1 limit access
to the functional parts of the loom or thé ready
accessibility of theé warp beam, particularly the-
introdiiction or removal of thé beam from the 30
loom.

It is a further object to devise mechanism 6f
this type which shall decrease and practically”
minimize the possibility of mJury ‘to personnel'
in' the event of spring bréakagé or for any other
reason, €. g., during the making of adjiistiiénts.

Furthermore it'is‘an object of the inverition to
provide a spring or springs of the type descrxbed‘
which sha’l be capable of ‘being subJected torela~
tively great tension forces, biit Wwhich shall offer 40
nio particular hazard to those’ eﬁectlng adjust-
ments or irfi the vicinity of the loom since”the
spring’ or' springs are’ substant*ally ericlosed’ afid’
the adjusting means is always in full engige-
ment.

Other objects of the invention will betome ap=
parent from the following more detailéd descip
tion of the invention and the manner in which’
it is employed. v

In looms of the genéral chaiactér hérsm’
déscribed, a warp béam s’ motitited” in bearmgs-
or-gudgeéons- at -the" réar portlon of the 160ri"
framework  and’ thHe” wdrp' threads; collectlvelyi‘
reférred to as‘a watp'sheet; are drawn theréfrom’
and’ over: g’ whip- rell the général” functiofi” of 58

v

139:—114) _

2 ‘
Which' is° wéll utideistood by’ those cotiversal t
w1th Vthls a1t_ then frotn the Whlp roll on to‘t

it b inig" G ers dod that terisioni thereill may
for dlfferent looms for dlfferent types ofg

ing’ ‘spindle of shaft mieans mounted in, b"q}"mgs
at the’ top réa¥ portion of the loomsuies or ex-
tensions thereof, and- te which’ are ﬁxed short

 aris” Garfying” a freelyr rotatable roll, must be

blased of 'urged in'a dlrectlon stich’ that it nor-
mally tends to exert a tenswnmg 1nf1uence on the‘
P4 >

oi "to st conivenieit part of the' whip Toll stru
tite ‘sb 4§ to "bé" elotigated” (of compréssed) i
accordance with the details of design to be found‘
inahy" pa,rtlcular installation. The othér ends
of  these’ SPrings” are ‘ ¢onveritently. attached to
stiltable  fi¥ed eléments”

These hehcai sprmgs are generally of con-

"atrts sothat they 1nterfere ‘with
re' dy accessmmty 1 f other parts at that portlon

come 50 1o1g a5 the 'hehcal type spring’is utulzed.
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In constant tension let-offs it is desirable that
considerable adjustment be provided and there-
fore these springs previously employed have had
to be connected to some part of the loom struc-
ture or some projection therefrom which may be
moved throughout a considerable range for that
purpose. That has likewise complicated the
mechanism, has rendered it more costly than
desired and also made-it necessary for the loom
operator, when effecting adjustments, to work in
a position not conducive to comfort nor to effect-
ing relatively fine adjustments of the parts.

The invention herein described and claimed is
directed toward improvements in the resilient
biasing means for such whip roll devices and
briefly, comprises an application of a clock type
or spiral spring or springs directly to or con-
centric with the pivot spindles on which the whip
roll is adapted to swing, and which are ‘also
readily and easily adjustable for varying in a
precise manner the tension to be applied by the
whip roll to the warp sheet trained thereover.
Springs applied at one side of the whip roll device
are enclosed within a casing with the exception
of one end of each spring which may project
through an opening in the casing to be connected
to anchor means for that end of the spring. One
portion of the casing is adapted to convey the
angular movement imparted by the tensioned

warp sheet to the whip roll mechanism through

connecting linkage of more or less conventional
nature by which the warp beam advancing
motion imparted through the left-off is care-
fully regulated. The other portion of the casing

is preferably freely mounted on the whip roll :

pivot and is adjustably interconnected to the said
pivot means for the whip roll through a peculiar
type of worm and worm wheel device hereinafter
to be described in greater detail. The adjust-
ment effected by the above mentioned means is
one conveniently mads and also is effected with-
out any possibility of injury in the event of the
spring or springs breaking or cther unforseen
difficulties arising due to displacement of a spring
or other releasing thereof as might sometimes
occur with springs fully exposed and which have
no guiding or restraining parts constantly asso-
ciated therewith.

The let-off action as controlled by the whip roll
under the influence of biasing means herein de-
scribed and claimed is one found to be very
effective when emrployed as a constant tension
let-off not requiring any follower mechanism for
compensating for differences in beam diameter,
and is also capable of taking care of let-back of
the warp up to a relatively great number of picks
without noticeably disturbing the quality of ma-
terial being woven and without requiring any
manual attention at the let-off portion of the
loom.

The invention is hereinafter to be described by
reference to one preferred embodiment thereof
as evidencd in th attached figures of drawing
wherein:

Fig. 1 is a side elevation of that portion of a
loom to which the invention has been applied
and includes enough of the loom parts which co-
operate with the whip roll and are controlled
thereby to show the mode of operation thereof.

Fig. 2 is a plan view of that side of the loom
lustrated in Fig. 1 and further illustrating the
parts shown therein.

Fig. 3 is a detail view taken from the end of
the whip roll pivot shaft or spindle and having
a part of the spring enclosing means broken away.
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Fig. 4 is a partial section taken vertically along
the center line of Fig. 3 and further showing de-
tails of the mechanism.

Fig. 5 is a detail view in which certain of the
parts incidental to effecting adjustment are more
fully illustrated.

Fig. 6 is a fragmentary view showing the
anchoring means for the outer spring ends.

Now referring to Figs. 1. and 2, the rear left
hand portion of a lcom is shown and comprises
loomside {8, extension {1, a warp beam generally
indicated by numeral {2 and having a gear {3
with which meshes a pinion (3’ which forms the
terminal drive element of a let-off generally indi-
cated by numeral {4 and, as herein shown, of
Bartlett type, although it is to be understood that
the invention is not at all dependent upon the
type of let-off employed, but may be used with
any let-off controlled by tension of the warp sheet
as it affects the position of a whip roll or similar
mechanism.

The let-off is ratcheted by pawls 153 and 16
which make engagement with the teeth of a
ratchet wheel (7 thereby to drive shaft i8, worm
i9, gear 20, etec. Motion for this let-off ratchet-
ing means is derived from the lay structure of
the loom, or may be taken from a crank or other
operative part thereof, and includes a driving rod
21, a connecting rod 22 attached at cne end to a
spider 23 rotatable on shaft 18 and which has
mounted thereon the spring pressed pawls {5 and
i8. The amount of movement which is perm;tted
the pawls themselves is controlled by a lever 228
pivoted at 2§ and having its lower, forked end
26 engageable about the connecting rod 22 be-
tween collars 27 and 28, adjustably secured to the
rod by set screws. Depending upon the angular
position of the lever 24, the active or effective
movement of rod 22 is governed to impart to the
ratchet wheel any desired movement from one by
which a relatively great number of teeth are
affected to a condition in which no ratcheting
movement at all is imparted. It is this lever 28
which is directly acted upon by the angularly
movable whip roll in a manner as will hereinafter :
be described.

The warp threads are drawn from the beam 12
and pass upwardly about the freely rotatable
whip roll itself which is designated by numeral
£8. This whip roll is carricd at the outer or free
ends of a pair of arms 89, it being undersicod
that the structure at the opposite side of the
loom (not shown) is substantially the same, ex-
cept for the fact that there need hs ne let-off
mechanism at that side and therefore the con-
trol for the let-off is taken at this left hand side
cf the loom as herein described, although it is
cuite cvident that the let-off, if at the opnosite
side of the lcom, would be controlled from the
unit adjacent thereto.

These arms 388 have hub portions 3{ from
which extend and within which are fized the
shafts or spindles 82, one at either end of the
machine, and which are freely pivotzd in bear-
ings 33 so that the whip roll 29 under the infly-
ence of the tensioned warp sheet may move an-
gularly about an axis defined by these spin-
dies 32.

As herein illustrated, the warp sheet, after
passing about the whip roll 29, is irained
around a drag roll 34 clamped between members
38 and 3§ and held in a properly disposed posi-
tion after adjustment which may be effected
through swinging the drag roll about a pivot
point at which ib is locked and maintained in a
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definite position by the-serrations on teeth, 87,
one. set: of which is formed. in the lower clamp-.
ing. memben 38, the. othir or complementary-

teeth being formed as a. part of a coilar 33 at the
outer; upper-end of the loom-side extension ii.

It-is to be -understood that this drag roll may or-

may. not. be used- and that the actual construe-

tion thereof is not important, several types heing:

availahls, it also.being well known. that the ac-

“tual threading or manner of passing the warp

sheet about, the. whip: roll. and drag roll is also

capable- of being varied in accordance with the:

particular- design of the parts and other con-
siderations.
It is to be:understood that in certain instances

a: single. unit only. may be employed at that side.
of, the:machine at,which the. control for the let--
off itself is taken. However,, it is preferred that

more or less.identical units be employed at each
side of the machine, that is, at each spindle 32
upon, which: the whip roll is pivoted, since in that
way. the bhalance of the parts is more precisely
regulated. While there may be some differences
in.the units, they are preferably substantially the

sams and a. description of one as hereinafter-

given should suffice for an. understanding of
both.

Now referring to Figs. 3, 4, 5 and 6, a more
complete. description of the whip rell biasing
mechanism, will be given. The spindl: 32 which
nrojects. at the left. hand end of the lcom has
fixedly. attached thereto by means of set screws
34.a casing member 43 which is adapted to cover
or- enclose substantially all of a pair of clock
type springs one of which is indicated by numeral
&1. and: which. are. maintained under a suitable
tension such. as:is required for urging the whip

roll: 28 upwardly against the pull of the warp:

sheet in 2. manner uynderstood: by thoss: conver-

sant with this art. While two springs are housed.

within each casing as herein shown, and accord-
ing to a preferred form which the invention may
take, a single spring or a greater plurality may
be. used depending upon ecircumstances. It is

preferred. that two. springs be employed since:

cach spring may be of less strength and there-
fore.more easily handled and assembled and, in
the event of spring breakags, all tension at one
side of the whip roll is not lost:

The casing. member 49 has integrally or other-
wise formed as a part thereof a depending arm
42. which serves to impart the angular move-

ments. of the whip roll mechanism. through a:
link 43 to the lever 24, Fig. 1, the function of:

which was mentioned above. This depending

arm 42 has s slot or elongated opening 44 within.

which: is slidably retained a stud or pin 45 ex-
tending from or threaded into a collar 4% which
is adjustable along the length of the link or rod

43 and fixed in position thereon by means of a.
In actual operation the whip: roll
may vibrate as is common. in such devices-due to.

set. screw. 41,

the effect. of the harnmess motion and to the
beat-up; but that has no primary effect upon:the

take-up. control as- it is only by abnormal posi-.
tioning and.upon greater angular movements.of:

the whip roll about its pivot 32-and correspond-
ing.movement of the casing 49 and its depending

arm. 42 that the link 43.is actually pushed, to.

the.right, Figs. 1 and 3, fo permit engagiment

of: a.greater number of teeth in the ratchet wheel.
i1, or-else.is permitted to move in the opposite.
direction, thereby. to. prevent a full number; or:
perhaps.any, tecth being engaged, all in a.mans-.
ner-commonly. understood by those. famlhar with,
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let-offs of the, type herein shown. The: slot; 44:
permits considerable movement; of: the: whips roll;
and of the.arm: 42: without an immediate change:
in. position of. the link 43 or lever 24; efg;, such
as occurs when the fabric is “lst, back,” that.
semetimes being: necessary-in repairing: damaged
filling, and such moyement may; ke carried to:
the. extent: of five or more- picks without. loss oft
tension. and- without it being. necessary: to: effect.
any manual adjustments-at.the:let-off. In other
words, the lit-off as controlled: by the. whip. roil;
biasing. means. of this case takes care ofi letting:
back. the. fabric- throughout almost any extent.
which may normally be:required without. atten-
tion upen the. part. of the loem. operator..

The enclosure. of: the.springs 44; is completed by,
a. second casing member 48 which. is. comuprised:
as. a. disk or- plate having: a. hub 48 slotted; ox
grooved ab four positions, morg or less, these:
grooves: indicated. by numeral. 82 being deep
enough and so,shaped as to receive the bent or:
curved.end. 5¢ of the spring 41.. The spring. end.
5i. may be hooked.into an appropriate one.qf: the:
slobs. or. grooves, 50 and then when: the.outer end.
£2 of that spring is.attach.d at an ancher 33.and;
the casing member 48 rotated.in a counterclock-.
wise. direction, Fig.. 3; the coils of the spring: will:
be tightened thereby tensioning it as is. necessary.
for biasing the whip roll. 28 against the pull of.
the warp. sheet with whatever degree- of foree
is appropriate under the.circumstances.

The hub 49 of the second. casing member-48,is.
freely rotatable upon. a sleeve, 54 which. projects.
along the spindle 32 as it extends.from a.hub:§5:

- which also has.extending therefrom an.arm: §8.

The: hub is maintained.in axial position on the.
sleeve.54 since it engages against a.shoulder ter=-
minating the hub 55 at one end and hy a.spring:
fastening 57, or by any other convenient: retaining,
means at the opposite end.

The anchor. §53.is an integral part. of a bracket
58, Figs. 3 and 6, the latter being bolted ar-other=.
wise more or less.permanently- attached. to the:
extension {1 at the rear portion of loomside 10..
In.actual practice it is convenient. to mount the-
bracket 58 and anchor §3-on or abeut a.dowel.or:
pivot. (not: shown). and to.allow enough play-at.
the bolt holes.for the attaching means.so:that the:
anchor may. be aligned with the outer. ends.of.
the springs 41 as they extend through an.opening,
at that particular part of the casing member: 43,
all as illustrated at Fig: 3. That permits- the
springs to bear against the anchor member-with-.
out subjecting them to any unnecessary.bending
or imposing thereon unneseessary. strain.

For adjustably fixing the position of: the second
mentioned casing member 48; and therewith, the:
inner. hooked.end 5i of the springs 4{, the arm

'B6 . is. interconnected. to the. disk portion. of: the

casing member.and the hub §5 fixed to-the spindle.
32. The latter connection-may. he effected. by. a
key or by-set screws. such as those indicated here
at 59, Figs. 4and 5. The means for inter connect--
ing-the arm. 53 and.the-disk portion of the-casing
member 48 and for permitting adiustment. be-
tween the two comprises a: worm. $0: which en«-
gages within toothlike elements 6 1.cast.or other-.
wise.formed in the adjacent surface of-the casing.
member 48, Acording to a.simple.and preferred.
embodiment. which. this- part. of the: invention:
takes, these indentations or toothlike depressions:
are: radially- disposed. and. the. worm 60 merely:
comprises & single thread or-turn.which extends:
at a proper angle to engage the teeth 61 in;the-
disk.since the arm 56 is-slightly curved.or others.
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wise offset as illustrated in Fig. 5 so that the
angle made by the hel.x of the worm substan-
tially approximates the angle then made by that
toothlike depression 61 within which the worm
convolution is meshed.

The hub of worm 60 is fixed as by means of a
key 62, or in any other satisfactory manner, and
is compelled to rotate with a bolt 63 or other
spindle means which extends through bearings
in the forked ends 64 and 65 of the arm 53.
head 66 of the bolt §3 permits the worm to be
turned therewith by a suitable wrench or other
convenient means and the nut 671 app.ied to the
threaded end of the bolt is used to lock the parts
in an adjusted position. Other equivalent con-
structions may be used at this point, but that
herein described has been found to be effective
and comprises a relatively inexpensive construec-
tion entirely adequate for its intended purpose.

The worm 68 and the toothlike identations §i
may, if cesired, be machined for greater ac-
curacy or better conditions of interengagement,
but in actual practice it has been found that cast
parts serve quite well and thersfore the cost may
be reduced to a minimum by employing parts
formed in that manner. - A single threaded worm
is effective, but doubie or other types of thread
may be used if it is desired to speed up the rate
at which an adjustment may be effected. In

actual practice, adjustment is not frequently :

made except at the assembly of the mechanism
and - thereafter at rare intervals, and thus a
socket or other wrench may be applied to the
holt head 6§ and tightening of the spring or re-
leasing of a slight amount of tension therein is
effected without consuming very much t.me sinece
it is never necessary to rotate the casing member
48 relatively to the arm 58 more than a few de-
grees. Adjusiment is easily effected while the
loom is running.

Some variations in the actual details of con-
struction are contemplated, but it is preferred
that there be a plural number of springs in each
casing thereby to use smalier springs and to
facilitate assembly since heavier springs nat-
utally are scmewhat harder to handle. The whip

roll, either one having separate pivot spindies’

such as that herein illusirated, or one having a
shaft extending completely across the loom as is
sometimes the case, should preferably have one
of the biasing units at each end.  One of these
units may be provided with an arm such as the

arm 42 by which linkage extending to the let-off:

mechanism is controlled. The actual means by
which the worm is rotated may vary, for ex-
ample, it is not essential that the bolt be of a
type having a hexagonal head and nut and, in

fact, various interconnecting means may be de-.

vised to which a wrench or crank or like instru-
mentality may be applied for effecting the ad-
justment by turning the worm on its axis thereby
to rotate the disk and to tension or relax the
spring or springs.

In actual operation it is to be assumed that
the various adjustments have been effected so
that the whip roll is biased against the warp sheet
with' the requisite amount of pressure for ordi-
nary operating conditions. In most instances the

collaxs 27 and 28, Fig. 1, are so adjusted and:

locked on the rod 22 that there is merely a work-

ing clearance between their inner surfaces and
the adjacent portions of the forked end 28 of the:

lower part of lever 24. The collar 28 should be
positioned in that manner although it is not quite
so essential that collar 27 be closely positioned
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since the device will operate with that collar
spaced away from the end 26 of the lever, if de-
sired. The normal operation of the loom merely
causes the whip roll to assume a more or less
neutral or running position in which it is effec-
tive for maintaining the casing member 40
against the tension of the clock type springs so
that arm 42 maintains the link 43 and lever 24
in a position such that the pawls 15 and 15 en-
gage the ratchet teeth on the wheel 17 and ro-
tate the take-up mechanism throughout g slight
extent for every beat of the lay or in synchro-
nism with the weaving cycle. This actual rota-
tion may vary from pick to pick, but the sum

5 total of the ratcheting movements will be effec~

tive over a period of time to rotate the beam at
a rate just fast enough to let off a sufficient
length of warp threads as required in the weav-
ing of the particular fabric being produced.
For weaving some fabrics, the forward move-
ments of the link 22 move lever 24 through the
collar 28, and thus link 43 in a direction to press
the whip roll upwardly against the warp sheet
every time the lay beats up. That assures that

5 the fabric produced is tightly woven since each

pick of filling will be beaten into a tightly held
warp, and by suitable adjustment, this action may
be varied as desired.

Whenever it is desired to let back fabric, the
whip roll is permitted to rise since the warp is
slackened an amount corresponding to the num-
ber of picks let back, and the slot 44 in the arm
42 permits angular displacement of the whip roll
mechanisin and of the casing members 43 with-
out corresponding movement on the part of the
link 48, lever 24, etc. The slot makes it pos-
sible for the whip roll under the influence of the
springs 4( to maintain sufficient tension in the
warp without any further let-off motion until the
warp has been taken up after resumption of
weaving and the whip roll is again drawn down
to its normal running position.

While one embodiment of the invention has
been disclozed, it is to be understood that the in-
ventive concept may be carried out in a number
of ways. This application is, therefore, not to
be limited to the precise details deseribed, but is
intended to cover all variations and modifica-
tions thereof falling within the spirit of the in-
vention and the scope of the claims.

I claim:

1. Por a loom of the type having a warp beam,
a let-off mechanism and g wh'p roll through
which changes in tension of the warp threads
drawn from said beam and passing over the whip
roll affect said let-off to control the unwinding of
the thread from the beam, an improved whip roll
biasing means comprising a clock type spring,
a casing means substantially enclosing said
spring, means forming g part of one casing mem-
ber to which one end of the spring is atiached,
an anchor for the other end of said spring, and
an adjusting means efiective for altering the
relative - position of said casing member to
which the spring is connected thereby to adjust
the tension therein and thus, its biasing effect
upon the whip roll.

2. For a loom-of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tension of the warp threads
drawn from said beam and passing over the whip
roll affect said let-off to control the unwinding of
the thread from the beam, an improved whip roll
biasing means comprising a clock type spring, a
casing means substantially enclosing said spring,
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means forming :a part of one casing member to
which one end of the spring is attached, an an-
ehor for the other end of :said spring, and an ad-
justing means ‘effective for altering the relative
.position of said casing member to which the
spring is connected which comprises anarm fixed
for swinging movement with said whip roll, a
worm member carried by said arm and means by
which said worm member may be rotated and
held in a set position, and cooperating tooth-
like elements formed in said casing member and
‘heing complementary to said worm member and
engaged thereby, said worm member being effec-
tive when rotated ‘to adjust the position of the

casing member angularly with respect to the said &

arm and whip roll thereby to tension the spring
and to.alter its biasing effect upon the whip roll.

3. For a loom of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tensicn of the warp threads
drawn from said beam and passing over the
whip roll affect said let-off to control the un-
winding of the thread from the beam by said let-
off, an improved whip roll biasing means com-
prising a clock type spring, a casing means sub-
stantially enclosing said spring, one part of said
casing means having a hub portion to which the
inner end of said spring is connected, the other
portion of said casing being fixed to the whip
roll pivot member and having means projecting
therefrom to which may be connected a link for
conveying movement of the whip roll to the said
let-off, an adjusting means effective for altering
the relative position of said casing member to
which the spring is connected thereby to adiust
the tension in the sprine and to alter its biasing
effect upon the whip roll, said means comprising
an arm fixed for angular movement with the
whip roll, a worm member carried by said arm
and means by which said worm member may
be rotated and held in a set position, and com-
plementary toothlike indentations in that cas-
ing member to which the inner end of the spring
is attached, said indentations being positioned
for interen~agement with the said worm member.

4. For a loom of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tension of the warp threads
drawn from said beam and passing over the
whip roll affect said let-off to control the un-
winding of the thread from the beam by said
let-off, an improved whip roll biasing means
comprising a clork type spring, a disklike mem-
bher freelv rotatable on said whip roll pivot, said
disk-like member having means forming a part
thereof to which the inner end of said smring
is attached, an anchor for the outer end of said
spring, and means for adjusting the tension in
said spring by rotating the said disklike member
abort its pivot which comprises a plurality of
toothlike indentations in said disk, an arm fized
to said whip roll pivot and a worm member ro-
tatably carried by said arm, means by which
said worm member may be rotated and locked
in a set position. said worm member being posi-
tioned for interencagement in said toothlike in-
dentations in the disk member to which the inner
end of the spring is attached.

5. For a loom of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tension of the warp threads
drawn from said beam and passin< over the whin
roll affect the let-off to control the vnwinding
of the thread from the beam by said let-off. an
improved biasing means comprising a unitary
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10
and self-contained structure mounted upon the
pivet means upon which the ‘said whip roll is
:angularly movable, said structure comprising a
«¢lock typz-spring, a casing formed of two parts,
one said casing -part being rotatably mournted
upon the said whip roll pivot means:and the other
:said casing ‘part keing fixed to said pivot means
‘and having .an arm projecting ‘therefrom to
which is attached link means ‘for imparting the
angular movemenst ‘'of the whip roll to the said
Jet-off means, a hub portion extending inwardly
of the casing from the first mentioned part

‘jth’e‘re.of and to which the inner end of said spring
is-connected, an anchor means for the outer end

iof said spring, and means for adiustably ten-
-sioning said spring which ecomprises an arm
fixedly attached to'the said whip roll pivot means
iand o worm rotaitably mounted ‘at the free ‘end
of said arm, a plurality of toothlike indentations
in the said casing member to which the end of
the spring is attached and within which said
worm is operatively engaged.

6. For a loom of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tension of the warp threads
drawn from said beam and passing over the
whip roll affect said let-off to control the un-
winding of the thread from the beam, an im-
proved whip roll biasing means comprising a clock
type spring, a casing means for said spring, and
means forming a part of said casing to which
one end of the spring is attached, an anchor for
the other end of said spring, and an adjusting
means effective for altering the relative position
of said casing with respect to the said anchor,
thereby to adiust the tension in the spring and
its biasing effect upon the whip roll.

7. For a loom of the type having a warp beam,
a let-off mechanism and a whip roll through
which changes in tension of the warp threads
drawn from said beam and passing over the
whip roll affect said let-off to control the un-
winding of thread from thte beam, imwroved
whip roll biasing means comprising a clock type
spring, one at each end of said whip roll pivot
means, 3 casing for each clock type spring, and
means forming a part of each casing to which
one end of the spring is attached, anchors, one
for each svring, to which that end of the soring
opposite the end connected to the casing is at-
tached, an adiusting means effective upon each
of the casings for altering the relative position
of the casing to which the spring is connected
thereby to adfust the tension in the spring and
its biasing effect upon the whip roll.

8. For a loom of the type having a warp beam,
a lot-off mechanism and a whip roll the ends of
which are retained in crank means swingable
upon pivot svindles fixed in said crank means,
said whip roll comprising a means through which
changes in tension of the warp threads drawn
from said bcam and passing over the whip roll
affect said let-off to control the unwinding of
thread from the beam, improved whip roll bias-
ing means at each end of said whip roll and con-~
nected for functioning upon the spindles upon
whieh the whip roll is pivoted, said means com-
prising a clock type spring, casing means for
each spring, means forming a part of each cas-
ing to which one end of the spring individual
thereto is attached, anchor means for the other
ends of each of said springs and an adjusting
means effective upon each casing for altering
the relative position thereof for adjusting the
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tension in the spring and thus, its biasing effect
upon the whip roll.

9. Improved whip roll biasing means for looms
of the type described which comprises a clock
type spring, a two part casing means substan-
tially enclosing said spring, inwardly projecting
means forming a part of one casing member
to which one end of the spring is attached, an
anchor externally of the casing for the other
end of said spring and an adjusting means ef-
fective for altering the relative position of said
casing member to which the spring is connected
which  comprises an arm fixed for swinging
movement with said whip roll, a worm carried
by said arm and means by which said worm
member may be rotated and held in a set posi-
_tion, and cooperating toothlike elements formed
in said casing member to which the said spring
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is attached, said elements being complementary

to said worm and engaged thereby, said worm
being effective when rotated to adjust the posi-
tion of the casing member angularly with re-
spect to the said whip roll thereby to tension
the spring and to alter its biasing effect on the
whip roll.

JAMES E. REPASS.
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