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This lnventlon relates to warp tensmmng dewees for

iooms of the kind (heremafter termed “the kind referred
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- of Ieverage pmpertlenal to the change ef angulanty of

© the warp threads passing up to the back rest and thereby

~ to apply to the back rest a force so Varymg with such

to”), having a sensitive back rest or whip roll over which

" the warp threads pass from the warp beam below it, with .

or without an intermediate guide bar, to the healds of

| the loom, thus forming a blght of the warp threads.
 The expression “sensitive” is used in the art to define

a back rest which is sensitive to change of position so

‘as thereby to activate and de-activate a pesnwe warp let--

off motion for the warp beam.
With such devices, the bask: rest is

weights, springs or other means, so as to apply a constant

force pulling it away from the loom healds and into the

we1ghted" by .

20

bight of the warp threads, _Whlch in turn, are fed from

the beam by a positive let-off mehon arranged to rotate
the beam. In action, as weaving progresses, the back

 rest or whip roll is drawn towards the Toom healds by the

take-up of the loom, and the let-off motion is inactive

until the back rest has been thus advanced towards the -

loom healds beyond a. predetermined position whereupon.

the let-off motion is activated and brought into operation

until the back rest or whip roll has moved back to an-
* other predetermined position when the let-off motion is

de-activated, such movement is. stepped and the cycle__ .
| . force is substanually constant for the small changes of -

- of operauen above described starts again.

| It is always the aim of a warp 'Lensmmng device to
' maintain a constant tension on-the warp threads and var-
‘ious mechanisms are known which attempt to achieve:
such result by ensuring a constant tensmnmg load on the
back rest, and such known mechanisms do thls Wlth dif-
" motion”
18 illustrated by way of example in the patent te Lake—

ferent degrees of success. Such a p031t1ve “let-of

- land, 2,420,957, dated May 20, 1947.
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~ angularity of the warp threads as sto result . in a substan--_
_t1ally constant ‘warp tension. -

The warp. tensioning device aferesald may be further

o _.ehareeterlsed in that the cempensatmg lever mechanism
. . 1S so eoustmcted as to employ a component of force de- o
- rived from the back rest as a function of the angularity

10

of the run of the warp threads passing up to the back rest.
In the accempanymg drawings:

-FIG. 1 is a diagram showing the basw prmelple of

forees eperatmg on.the movable back rest. or. fwhlp roll -

- of a warp tensmmng device of the kind referred to;
15

- FIG. 2is afragmentary vertical section. through the ails |
of the whip roll 1llustrat1ng one desirable  and practical .

‘embodiment of the invention, the Whlp roll belng shewn
in its nermal pemtlon

FIG. 3 is a view. s1mila,r to FIG 2 but showmg the. |

-whip roll as hawng moved to the left of its normal posi~

fion In respense to merease in temsion of the warp yarns;
"FIG. 4 is a view similar to FIG. 2, but showing the

whip roll as havmg moved to the right of its nermal pos:t—
~tion; and - | : :
25 -
~roll and the multiple. compensating lever as Vlewed from .
-the rear end of the loom.

FIG. 5 is a fraomentary elevatmn showing the whip

- As shown in FIG. 1, the Warp threads a from a. warp

-bea'n b pass over a back rest or whip roll ¢ which is
movable between -dotted extreme positions shown at ¢t =

and ¢2. A weight W’ 011 the end of a cranked lever d,
pwoted at e, applies a force P to the back rest which

angle of the lever d normally obtaining. The positions
¢! and ¢? are exaggerated only to show a visible change
of angularity of the run a! of the warp threads extend-

_ing from the warp beam to the back rest or whip roll. '

In operation, when the sald run a! of the warp threads -

is vertical as shown by the full line, the tension T in the
‘warps a forming the warp sheet W is equal to the force

P, but, assuming that P remains constant, both in force

- There are, however, several factors which are respon-
Slble for variations of warp tension, but one factor, which

does not appear at present to have received conmderatmn

is the change of angularity of the run of the warp threads

- which extend between the back rest or whip roll and the
~ warp beam. This change of angularity derives both from
change of position of the back rest or whip roll in its
movements to-and-fro between its predetermined ad-
“vanced and retraced positions as aforesaid, and commonly ©
from change of diameter of the warp beam as let-off
progresses as between a full beam and one which is-due
Thus, when the blght angle becomes
obtuse, a lesser force on the back rest is required than |
when such angle is acute to provide the same tension, and

~ therefore, also to maintain a constant warp tension.

 Another factor which is responsible for. variation of -
- warp tension is the physical weight of the sensitive back- -
rest or whip roll, especially when this is mounted in the
Such weight,

by reason of the change of angularity of such arms with

change of position of the back rest gives a varying com- :
-~ ports 5 (four being shown in FIG. §, by way of example),

65

~ usual manner on pivoted upstanding armes.

B ponent of force into the bight of the warp threads.". |
The object of the present invention is an 1mproved warp

tensioning device having compensation for the afore-

- said factors

Teetn:vﬂr the mamteuanee of a eonstant ten—
. ‘sich. | |

B of the kind referred to is characterised by compensating

According to the invention, a warp tensioning dewce-: |
70
lever means between an applied constant force and the

back rest so censtmcted as to have a change of angularlty-i_

45

and direction, .the. tensmn T is not equal to P when the

back rest is dlsplaeed from such position. In fact, when

displaced to the position ¢, the tension T is equal to P

plus 2 component which is a function of the change of

- angularity, whilst at the position ¢? the tensmn T is equal' -
 to P minus such a component. B

50

‘In the embodiment of the present. invention illustrated |

- '_111 FIGS. 2, 3 and 4, and whereln the warp beam is shown

at 4, and the whip roll or back rest at 2, a fixed yarn
ﬂmde 3 (bere shown as a round rod) is so arranged,

. reletlvely to the warp beam and whip roll that, in pass-'

ing from the warp beam to the whip roll,. a warp yarn

s _._forms a bight about the fixed guide 3, the run a2 of yarn,
. eppreachmg the fixed guide 3, makmg an angle with a run

~ a! of the same yarn, leaving the guide 3, which never

60 .

. ~exceeds 180°, ‘regardless of the d;lameter of the yarn
- mass on the warp beam. |

‘The whip roll or back Ires't 2 as

- parallel to that of the warp beam and which is carried

-width of the sheet W of warp yarns,

by a lever assembly COIIlpI‘ISlIIﬂ' a plurality of like sup-

the length of the tube 2 being at least as great as the .
Each of these sup-

. ports § comprlses a ring-like portion which tightly em- -
~ braces and is fixed to the tube 2a. “Each support also has

A downwardly projecting  lug Sb at its lower portion,
~in which an anti-friction roll 6 is-journaled. The rolls 6
rest upon a fixed horizontal guide 7 -
. of the loom frame, _thus provldmg for bodily motion

~of the whlp rell or’ back rest from front to rear of the R

ere ﬂlustrated isan
‘elongate, rigid, hollow cylinder or tube 24, having its axis

, ' Which may be a part - -



2 .
joom. Each support 5 also compnses an mtegral elon-
pate, normally horizontal arm 3a projecting rearwardly

3,101,747

from the upper part of its nng—hke portion and having,

at its free -or rear end an opening whose center (when

the parts occupy the normal position illustrated in FIG. 2)

is in the plane of the warp sheet W formed by the varns a.

The tube 2a rigidly unites the spaced supports 5, and the

"ﬁxed guide 3 to the Whlp roll, thus developing a horizontal

component of the reaction force acting upon the whip

roll, such that when the whip roll moves to the right of

 the position shown in FIG. 2, the reaction force on the

several supports, including their arms 3a, the lugs 5b, and

the rolls 6 are here for convenience referred to as the
whip roll lever assembly or merely as the “lever assembly”

‘whip roll, which opposes the force P, is increased whereas

when the whip roll moves to the left of the position
shown in FIG. 2, the reaction force opposmg the force P

is decreased, so that, in either event, there is a change in

- the tension T on the warp yarns e extending from the whip

10

and this assembly may Tock about the points of contact

of the rolls & with the guide 7, said points of contact

defining a fulcrum axis. about whlch the lever assembly |

may rock.
A lever 9 i1s assoc:ta,ted mth each of the supports 5,

the corresponding support by a pivot pin 8 passing through

15
~ each lever being pivotally connected to the arm 5a of

the aforesaid aperture in the free end of the arm Sa of - |

the support. Each of the levers 9 is plvotally supported
by a corresponding stand or bracket B (FIG. 5) mounted
on the loom frame, each bracket having a p:wot element
10 on which the lever 9 is mounted, with its axis parallel
to that of the warp beam. As shown in FIG. 2, the axes

of the pwot elements 10 are below the horizontal plane

of the axis of the whip roll 2. In the following d1scusswn

roll to the cloth beam. -
However, by the prowsmn of the co: mpensating lever,

such variation in the force P, resultant from motion of
the whip roll, is prevented since the downward compo-

nent of force at 8 of the reaction force on the whip roll
provides an additive or subtractive turning moment about

- the fulcrum axis of the compﬁnsatmg lever 9,

As shown, however, in FIG. 3, as the back rest or Whlp
roll 2 is drawn to the position corresponding to the posi-
tion ¢! of FIG. 1, the vertical component of force at 8,
resolved about the pivot 1@, exerts a turning moment in
an anti-clockwise direction, which is a function of the

angle 2¢ of the lever from the vertical and which, in turn,

o5

the levers ¢ are collectively referred to as the “com-

pensating lever,” their connection to the whip roll lever

assembly constraining all of the several independent levers

9 'to act as a unit.

preferably each of them) has a Tl cr1d downwardly du'ected
extension %a.

"~ To the lower end of each of- the lever arms 9q there

 is attached, by means of a pivot pin 11, the rear end of

a connecting rod 12 whose forward end (FIG. 2) is piv-
otally secured at 11a (as shown in dotted lines) to the
vertical arm of a bell crank lever 13 pivotally secured at
- 13a to a part of the loom: frame and whose horizontal
~arm 13b carries a weight 14. With the parts positioned
as shown in FIG. 2, the fulcrum axis, defined by the
points of contact of the rollers 6 with the horizontal sup-
port 7, is vertically below the axis of the tube 24. 1In

the practical embodiment of the invention, the parts may

be so designed that a single. weight 14 will suffice to apply

a constant force to all of the levers 9, tending to rock
'-theu‘ lower ends forwardly, thus providing a force which
‘tensions the warps forming the sheet W. |

- The posu'uon of the wh1p roll 2, shown in FIG. 2, where--
in the axis of the roll is vertically above the fulcrum axis

(where the roll 6 contacts the support 7), and wherein

the lever 9 is vertical, is herein referred to as the ° normal” |

position of the parts, since, in this position, the turning

One at least of the levers ¢ (and

is a function of the angle ¢ from the vertical of the run
a! of the warp threads. This results from the proportions
shown in FIG. 2 in which the length y of the lever be-
tween the pivots at 8 and 16 is half the length Y of the

‘inclined run of the warp threads and the vertical compo-

~ nent of force at 8 will be half the vertical component

30

from- such inclined run of the warp threads. Conse-
quently, assuming the beam is held from rotation, the

- tension T in the position shown in FIG. 3 will remain

35

~ Similarly, as is obvious fro
remain constant in spite of inclination ©of the vertical por-
tion of the warp threads in the other direction because

constant because the horizontal component of force at the -

pivot 8 is equal to the force P applied by the weight less
the turning moment of the vertical force component at-
the pivot 8 around the pivot 160, which deduction com-
pensates for the horizontal force component due to the
inclination through the angle ¢ of the hitherto vertical

portion of the warp passing up from the guide bar to the

tance X equal to twice the radius x of the back rest.
1 FIG. 4, the tension T wiil

~ the sum of the horizontal forces at the pivot 8 will be

45

o0

moment about the fulcrum axis has no effect upon the -

lever 9 since the vertical component of sa1d turning mo-

 ment is normal to the shaft 10.
The aforesaid relative positions, shown in FIG. 2, are

~ substantially maintained for all positions of the back rest

85

within the permitted angle of movement of the levers 9.

Tensz.omng force for the warp a to provide the pull T
is applied to the end of each lever:

0 pivotally mounted at its pivot 16, such pivot being sta-

~ tionary. In this normal position of the parts, as shown

1ember 5 by the lever -

~in FIG. 2, the wvertical component of force at the pivot

8, resulting from: the tension of the vertical run a' of the
said warp threads has, therefore, no turning moment about
the pivot 1¢ and the tension T in the warp threads be-

tween the back rest and the loom healds will be equal to |

equal to the force P derived from the weight 14, plus the
horizontal component 'of force derived from the clockwise

force couple about the fulcrum 6 from the vertical force

component at the pivot 8 cancelling the equal horizontal
component from the inclination of the prewously vertical
portion of the warp. In short, compensation is obtzuned
when the proportions are such that

X Y

_ -
In the example given, both these ratios are 2:1, but any

~other convenient ratio may be used. The above theory,

of course, is of a “substantial” nature, that is to say, for

the small angularmes normally mvolved the ratios are I
: substantially of the order specified.

60
- ploys a change of angularity of the levers 9 so propor-

‘Thus, the warp tensioning device above described em-

tioned to the change of angularity of the inclined portion

 of the warp threads as to result in a substantially constant
~ warp tension, and in so doing, it employs a component

65

the force P obtained from the weight 14. The propor- .
tional dimensions here shown are such that X=2x and :

Y=2y.
If the whip 1'011 2 move to the nﬂht or left from the

- ‘position - illustrated in FIG. 2, then the turning moment

70

about the fulcrum axis 6 has a component acting in the .
horizontal direction about the pivot 10. However, such

motion of the whip roll, to the right or left, concomitantiy
- varies the slope of the run al of yarn extending from the

5

of force derived directly from the angularity of the levers

as a function of the angularity of the inclined warp

threads. 'The principle applies obviously to intermediate

- positions within normal requlremen-ts for-mOvement of the
back rest. o

- The mvenﬁon is obwously not limited to the construc-

'tl_onal fietaﬂs of the example above described which may
‘be varied to employ the same principles of operation of

Ieverage varying as a function of warp inclinations.
I claim:

1 In c:ombmatmn 1n a Weavmﬂ loc}m of the kind WhICh |



5

compnses a warp beam warp “let-o

1" devices, a whip roll

- whose axis 1s parallel to that of the warp beam and which
- is bodily movable in a front-to-rear direction in response

to variations in warp tension, and thereby controls the
operation of the “let-off,” and means for applying tension
to the warps extending from the whip roll to the healds

18,101,747

ing from the whip roll to the healds of the loo

and means for applying tension to the warp yarns extend-
1, Chal'"_' |

acterized in having a fixed yarn guide whose yarn-contact-

Gt

of the loom, characterized in having a fixed yarn guide

Wthh the yarns contact on their way from the warp beam

~ to the whip roll, said fixed yarn guide being so- located

relatively to the warp beam and whip roll that the angle

between the runs of yarn in approaching and leaving the
yarn guide is always less than 180° regardless of the diam-

eter of the yarn mass on the warp beam.

2. The combination according to claim 1, and Wherem o
15

the Whlp roll is carried by a lever assembly whose fulcrum

axis is parallel to and below the axis of the whip roll,.
- proper, further characterized in that the fixed yarn guide

10

ing surface is parallel to the axis of the warp beam and
which is so located, relatively to the warp beam and whip

- roll that, in the normal position of the whip roll, the warp

varns extend vertically up from said yarn guide to the

~whip roll, and means cperative automatically to main-
tain the tension of the warp yarns between the whip roll

and cloth beam substantially constant regardless of varia-

- tions in the slope of the warp yarns extending from said
- yarn guide to the whip roll occasioned by boichly motion

| of the whip roll from normal position.

6. The combination according to claim 5, rwherem the
means for maintaining uniform: tension upon a warp yarn

~comprises a lever assembly for supporting the whip roll,

is so positioned, u:relatwely to the warp beam and whip

roll that, when the axis of the whip roll is vertically above
the fulcrum axis of said lever assembly, the run of yarn

extending from the fixed guide to the whip roll is vertical

regardless of the diameter of the yarn mass on the warp

beam. |
3. A warp tensmmng dewce of that kmd wherein a

movable whip roll is located in a bight of the warp =

yarns leading from the warp beam to the loom healds

and wherein variations in the pesﬂmn of the whip roll -

in response to warying warp tension controls “let-off”

20

- said asse:

ibly having its fulcrum parallel to, but spaced
from and below that of the whip roll, the means for apply-
ing tensioning force to the warp yarns comprising a com-

pensating lever which is normally vertical and whose

 free end is normally disposed in the horizontal plane of

25

means for the warp, characterized in having a fixed

guide over which the warp yarns pass on their way from-
the warp beam to the whip roll and which is so posi-

tioned that, in the normal position of the whip roll, the

run of warp yarns extending between the fixed guide and

the whip roll is substantially vertical, a lever assembly

which supports the whip roll to rock about an axis be- .

30
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low and parallel to the axis of whip roll proper, said

lever assembly having a rigid, rearwardly extending arm,
a compensating lever pivoted to rock about an axis paral-
lel to that of the whip roll and whose free end is nor-
mally in the plane of the warp sheet extending forwardly
from the whip roll, a pivot element connecting the free
end of the compensating lever to the rearwardly extend-
ing arm: of the whip roll lever assembly, and a weight and
‘connections between the weight and the compensating

lever operative to maintain the warp yarns under tension,

the relative proportions of the parts when the whip roll
is in normal position being e}:pressed by the. equatlon

X_Y

z Yy
where X represents the distance from thu pivot element
which connects the compensating lever to the whip roll

the warp yarns leading from the whip roll to the healds of -
the loom, means whereby a substantially constant force
is applied to said compensating lever tending to rock the
latter in a direction such as to apply tension to the yarn
extending from the whip roll to the loom healds, and
means connecting the lever assembly which supports the
whip roll to the free end of said compensating lever
whereby, as the whip roll moves bodily from normal posi-
tion, said compensating lever is concomltantly rocked
from vertical position. | |
- 7. The combination according to clalm 5, Wherem the
length of the compensating lever is to the length of the
warp yarn extending from the yarn guide to the whip
roll as the angle of slope of the warp yarns extending

from the yarn guide to the whip roll, resultant from mo-
~ tion of the whip roll fro
-of slope of the compensating lever.

1 normal position, is to’ the angle |

- and said of them and int hat the and of the and that the

40
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8. The combination according to claim 5, wherein the
means for maintaining uniform tenston upon the warp
yarn comprises a lever assembly which supports the whip
roll, said assembly having coaxial rollers which rest upon

and may roll along a horizontal gulde and whose contact

with said guide defines a fulcrum axis, the whip. roll being

| thereby supported for bodily movement and also for rock-

“ing motion about the fulcrum axis of the lever assembly,

- a compensatmg lever which is [pwoted to rock about a -

o0

bly, and pivot means connecting the free end of said com-
pensating lever to the lever assembly at a point spaced

 from the fulcrum axis of the latter, the tensioning force

assembly lever and the vertical plane through the axis of

the whip roll; x equals the radius of the yarn-contacting |

surface of the whip roll; Y equals the length of the run
of the warp yarn extending from the guide bar to the

55

whip roll; and y equals the length of the compensating
lever between its fulcrum and the point at which it is

pivotally connected to the whip roll lever assembly.

4, Warp tensmmng means according to claim 3, fur--

60

ther characterized in that the relative arrangement and

dimensions of the parts are such that, when motion of

the whip roll from its normal position, in response to in- -

creased warp tension, causes the run of warp extending
from the guide bar to the whip roll to deviate from the

vertical by an angle of 6, the compensating lever will

be concomitantly rocked so that it will incline in the

same direction as said run of warp, but wﬂl make an angle
with the vertical of 24.

which comprises a warp beam, warp “let-o: T” devices, a

being so apphed to said compensating lever as to tend to
" rock the latter in a direction to tension the yarn extend-
ing from the whip roll to the loom healds. |

9, The combination according to claim 5, further char-
acterized in that the means for maintaining unifonm ten-
sion upon the warp yarns comprises a lever assembly pro-
vided with coaxial rollers which rest upon a fixed horizon-
tal guide and whose point of contact with the guide defines

a fulcrum axis for the lever assembly, a compensating -

lever arranged to rock about an axis parallel to the fulcrum
axis of the lever assembly and spaced from the latter a

- distance exceeding the radius of the whip roll, said lever

65

5. In combination, in a weaving loom of the kmd'_ 70

assembly having a rigid, elongate, normally, substantmlly

‘horizontal arm, pivot means connecting said rigid, elongate

arm to the free end of the compensating lever, the latter
comprising a nigid downwardly directed extension to which
the tensioning force is applied, the lever assembly which
supports the whip roll comprising means for so supporting

- the whip roll that the axis of the latter is parallel to the-

whip roll whose axis is parallel to that of the warp beam
and which is bodily movable in a front-to-rear direction

in accordance with varying warp tension, and by such
bodily movement controls the operation of the “let-off,”

75

fulcrum' axis of the assembly and between said fulcrum

aXis and that part of the Iever assembly from which the

elongate arm. extends. |
10. The combmatlon according to claim 5, whereln the

ixed axis parallel to said fulcrum axis of the lever assem-



rparts are so. dnnensmned and arranged that, when the vertical plane of the fulcrum aabout ’Wthh the whip 1'011

- thlp roll is.in nonmal posuwn the axis of the whip roll rocks a (distance equal to twme the radius of the whip roll

" is above the fulcrum axis of the lever assembly, the surface

~ of the fixed guide from which the warp yarns extend to the- o References Cited in the file Of thlS Pﬂteﬂt

- whip roll is vertically below the eénd of a horizontal radius 5 o - UNITED STATES PATENTS |

_  of the whip roll, the length of the compensatufll;g llever - | 1790,201  Davis ———__ ;_;__;; _____ Jan. 27, 1931
between its pivot point and its connection to the lever 2,420,957 Lakeland _____-__.;_.___. ______ May 20 1947

- assembly, is ‘one-half the length of the warp varn extend- 2775 415 RUSH e - Dec, 25, 1956

~ ing from the yarn guide to the whip roll, and the pivotal AT T mm T T
‘connection between the compensating lever and the lever 10 o B FOREIGN PATENTS

-~ assembly which supports ﬁhe 'Whlp roll 1S spaced from the:' - 613,525 France ;__.'__.f--___-__.;_f_.;;_ Alig. 27; 1926
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