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The present invention relates to a warp let-off 
mechanism for looms of the kind in which the 
warp leaving the beam is passed over a whip-roll 
mounted on a movable carrier, which carrier 
balanced by a spring or a counterweight, controls 
through suitable means the let-off motion of the 
beam, according to the tension changes of the 
warp. 

it is essential for good weaving to maintain a 
constant tension in the warp-yarns. 
Warp tension changes have so many different 

causes that it is practically impossible to foresee 
them and to build individual correcting devices 
for each of them. 
An object of this invention is to provide a 

warp let-off mechanism of the above mentioned 
kind, through which a constant tension is main 
tained in the warp-yarns, irrespective of the 
diameter of the warp beam and of all other work 
ing conditions of the loom. - 
Another object of this invention is to provide 

means for adjusting the whip-roll position in 
height without causing any alteration in the bal 
ancing spring action. 
The device, constituting the object of the in 

vention, only uses the tension changes of the 
warp threads for operating the control mecha 
nism of the unwinding of the warp from the 
warp-beam. 
With the foregoing objects in view, in a warp 

let-off mechanism of the kind referred to, made 
according to the present invention, there is pro 
vided at each loom side a spring balanced, whip 
roll carrier, Over which whip roll the Warp passes. 
These carriers are rotatably mounted on an axle 
which is disposed on the locus of all points for 
which the resultant of the variable forces acting 
On the whip-roll during the unwinding of the 
beam, provides a torque of constant value, one 
of said levers in combination with bell-crank 
levers and connecting rods, adjusts the amount 
of motion transmitted through the lay-sword to 
the operating pawl of the ratchet wheel, which 
controls the rotation of the warp beam. 

In order to permit adjustment in height of the 
whip roll without causing any alterations in the 
balancing spring action, the common axle of the 
whip-roll carriers has been secured to two sup 
ports, adjustably fixed to each loom side, the 
balancing spring bearing With One end. On the 
whip-roll carrier and its other end being con 
nected by means of a rod to Said adjustable. Sup 
port. 
Other features accompanying the invention will 

become apparent from the following, description 
s:------. 
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2 
and drawings. In the accompanying drawings 
an illustrative embodiment of my invention is 
shown, in Which: 

Fig. 1 is a schematic view of the principa 
kinematic elements of the mechanism according 
to the invention. 

Fig. 2 is an explanatory diagram. 
Figure 3 is a diagram illustrating the manner 

of determining graphically the locus of the rota 
tion centre of the whip-roll carrier. 

Figure 4 is a perspective schematic view illus 
trating a constructional embodiment of a device 
according to the invention. w ' ' 

Figures 5 and 6 show a graphical manner of 
determining the resulting force acting on the 
whip-roll. . . . . . . . . . . . . . 

Referring to the drawings, the yarns , un 
wound from beam 2 bear on a whip-roll 3. This 
roll 3 bears at each loomside on one of the ends 
of a carrier 4, the other end of which is connected 
to a balancing spring 5. The yarns exert on 
roll 3 a pressure proportional to their tension. 
To any tension change corresponds an oscilla 

tion of the carrier 4... These movements are 
transmitted to a lever 6 by means of connecting 
rod 8, a bell-crank lever 7 and a second con 
necting rod 9. V 
- The stroke of the bell-crank lever 7 has been 
limited by stops fo and it, the lever 6 is at one 
end connected by means of a pivot 3 to the pawl 
carrier 4. . . 
The pawl-carrier f4 bears one or more pawls 5 

and operates a ratchet wheel 6, which through 
bevel gears 7 and 8 and a worm-drive, 9, 
rotates the warp beam 2. , - - - 
The other end of the lever 6 bears a roller 20 

which projects into the arcuate slot 2 of a link 
lever 22 pivoted to a fixed pivot 23. This link 
lever 22 being connected to the lay SWOrd 2 by 
means of a rod 24. - 
The arcuate slot of the link lever 22 enables 

the axis of the roller 20 to coincide, with the 
Oscillation axis 23, in such a Way... that when this 
happens, the motion of lever 6 is insignificant. 
The arcuate slot 2 also allows lever 6 to move 

freely around its pivoting point 3, under the 
action of the whip-roll carrier 4, through the 
kinematic System 8, 7, 9. 
Hence to each angular displacement of the 

whip-roll carrier 4, corresponds an angular dis 
placement of the lever 6 around its pivot 23. 
Any angular displacement of the lever 6 causes 

a corresponding change of the stroke of its hori 
ZOntal motion. Indeed the distance...between the 
axis of the roller 20 and the OScillating center 23 
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of the link lever 22, depends upon the angular 
displacement of lever 6. 
ACCOrding to the present invention the lon 

gitudinal Stroke of Said lever 6 can vary between 
Zero and a maximum value according to the 
angular displacement of lever 6. As the stroke 
of the angular movement of the ratchet wheel 
depends upon the stroke of the longitudinal 
motion of lever 6, it could be stated that any 
change in tension of the warp yarns influences 
the whip-roll carrier which will consequently 
change the amplitude of the rotation motion of 
the Warp beam. 
Great care must be given to the selection of 

the position of the rotation axis 25 of the whip 
roll carrier 4. Consideration has in fact to be 
given to the variations of diameter of the beam, 
whether on starting on a new beam or during 
the Course of Operation. As the whip-roll carrier . 
4 is balanced by an elastic device, in this case a 
coiled Spring 5, it is necessary to arrange the 
components So that the spring action is substan 
tially constant under all working conditions. 
NOW, as is indicated in the diagrams of Fig 

ures 2, 5 and 6 with a beam of diameter D, the 
layer of yarns will be in the position while 
with a beam of diameter d, the layer of yarns 
will be in the position '. 

According to the positions f' and f' of the 
layer of yarns, there are exerted on roller 3 pres 
Sures which are variable in direction and size, 
the resultants of which are denoted respectively 
R' and R', these two resultants being different 
both in direction and in size. In the diagram 
of Figures 2, 5 and 6, consideration has been 
given to the additional force produced by a sec 
ond roller 26, which is necessary in order that, 
co-operating with roller 27 and the eccentric 28, 
consideration may be given to the length of 
the yarn in the course of the alternation of the 
shed. On Whip-roll 3 is thus introduced a re 
Sultant R.' of the pressures exerted on roll 26. 
Resultants R and R' force into consideration 
resultant R' if use is made of such a roll 26. 
Hence, it is necessary that the rotation centre 
25 of the whip-roll carrier, 4 be located in such 
a Way that the torque originated by the pressure 
of yarns , is practically constant, whatever be 
the diameter of the beam. The diagram of Fig 
lure 3 shows how a geometrical locus has been 
established of all the points around which re 
Sultants R', R', provide a constant torque. On 
this geometrical locus will be selected the point 
most suitable to the mechanical layout of the 
loom. Thus, once this rotation centre 25 is es 
tablished, the Spring 5 will work in conditions 
nearly identical, Whatever be the diameter of 
the beam, which means whatever be the inclina 
tion of the layer of yarns on roll 3. 
The above are the essential elements of the 

automatic let-off. Complementary or accessory 
devices may of course be added, in order to 
ensure accuracy of operation of the kinematic 
system. More particularly it will be necessary 
to provide means for varying the initial tension 
of the compensatory spring 5 for altering the 
initial position of the rotation axis 25 of the 
whip-roll carrier 4, and the like. 
An embodiment is shown diagrammatically in 

perspective view in Figure 4. In this device, 
the layer of yarns f unwound from beam 2, 
presses as shown on the whip-roll 3; the spindle 
of the latter bears on the end of a carrier 4 
Secured on a Spindle 25. The other end of this 
carrier. is provided with a series of grooves 29 
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4. 
engaged by two fingers 30 fixed in a member 
3, to which is connected the Compensating 
Spring 5. The other end of this Spring is Se 
cured to a fixed point. Hence by varying the 
position of the member 3, the position and 
consequently the tension of spring 5 is varied. 
The spindle 25 around which the carrier 4 oscil 
lates is mounted on a support 32, which is ro 
tatable around a fixed spindle 33. SlotS 34 in 
the support 32 are engaged by fixing bolts 35, 
which hold the support 32 firmly in the desired 
position relatively to the frame. By these 
means it is possible to modify the initial position 
of the spindle 25, and, consequently of the Whip 
roll 3. The inclination of the Warp can thus 
be modified. The fixed point 36 to which is 
attached the compensating Spring 5, is Con 
nected to the support 32 by a rod 37. By means 
of this arrangement the characteristics of the 
compensating Spring in relation to the Whip 
roll carrier 4, are constant, whatever be the 
position of the spindle 25. 4 
A secondary roll 26 is supported by a lever 38, 

ending in a roller 27. The latter is in per 
manent contact with an eccentric 28 mounted on 
the crankshaft of the loom or connected in an 
appropriate manner to Said crankshaft. This 
arrangement provides for stretching the yarn in 
such a manner that the tension remains. prac 
tically constant, whatever be the position of the 
shed. It will be understood that the neceSSary 
length of yarns is greater for the extreme posi 
tions, i. e., for the more inclined positions, than 
for the median position, viz., When the yarns 
form an extension of the WOven material. For 
this purpose, roll 26 stretches the yarn when 
the latter is approaching the intermediate posi 
tion, in such a manner that a constant draft 
is maintained. . . . . . 

The whip-roll carrier 4 is connected to lever 
6 by a connecting rod 8, a bellcrank lever 7 and 
a second connecting rod 9. The latter is. Con 
nected at its other end to an intermediate point 
of lever 6, which can rotate around the end 3, 
its other end being provided with a roller 20 in 
the manner described above. Lever 6 is . Con 
nected with the pawl-carrier 4. In this case 
three pawls are provided (Only one of which is 
shown in the drawings) which respectively en 
gage the ratchet wheel, one over the whole length 
of a ratchet tooth, another Over the two-thirds 
and the third over a third of the length of the 
same tooth. In this manner the ratchet-wheel 
6 can be displaced through a minimum angle 

corresponding to one third of a tooth length or 
any multiple of a third of a tooth length. This 
minimum angle could of course be diminished 
by increasing the number of pawls and the num 
ber of teeth of the ratchet wheel. The ratchet 
wheel 6 drives the beam 2 through any suitable 
mechanical means. . 
By means of the device above described, the 

means explained previously can thus be applied 
with precision, to provide a practically constant 
tension on all the yarns, whatever be the causes 
which tend to vary this tension, making pro 
vision for the different numerous requirements 
of the weaving industry and to the different 
characteristics of the yarns, or of the woven 
material. . 

I claim: 
1. In a loom having a lay sword, and a lever. 

transmitting motion, a positive warp let-off 
mechanism having a whip-roll, a warp-beam 
with a pawl and ratchet wheel mechanism, a 
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whip-roll carrier at each loom side, Spring means 
for balancing said whip-roll carriers, an axle 
rotatably supporting said whip-roll carriers, Said 
axle being located at the geometrical locus of all 
the points for which the resultant of the variable 
forces acting on the whip-roll during the un 
winding of the warp-beam provides a practically 
constant torque, a bell crank lever having a fixed 
pivot pin, a connecting rod transmitting the 
oscillations of one whip-roller carrier to said bell 
crank lever, and a second connecting rod pivoted 
to an end of said bell crank lever, and controlling 
the adjustable stroke of the lever transmitting 
motion from the lay SWOrd to the Operating paWl 
of the warp-beam ratchet wheel. 

2. In a loom having a lay SWOrd, a positive 
warp let-off mechanism having a Whip-iroll, a 
warp-beam with a pawl and ratchet wheel mech 
anism, a whip-roll carrier at each loom Side, 
spring means for balancing each of Said Whip 
roll carriers, an axle rotatably Supporting Said 
whip-roll carriers, said axle being located at the 
geometrical locus of all the points for which the 
resultant of the variable forces acting on the 
whip-roll during the unwinding of the Warp 
beam provides a practically constant torque, a 
bell crank lever having a fixed pivot pin, a con 
necting rod which transmits the OScillations of 
One whip-roller carrier to said bell crank lever, 
a second connecting rod which is pivoted to an 
end of said bell crank lever, a link lever pivoted 
to a fixed pivot and having an arcuate slot 
formed therein, a lever pivoted at One end to 
the lay sword and at its other end to said link 
lever, an intermediate lever pivoted to the pawl 
carrier, and a roller projecting into Said arcuate 
slot and fixed to an end of Said intermediate 
lever, the position of said roller in said arcuate 
slot being controlled through Said Second coin 
necting rod under the action of the warp-tension. 

3. In a loon having a lay SWOrd and a frame, 
a positive warp let-off mechanism having a Whip 
roll, a warp-beam with a pawl and ratchet wheel 
mechanism, a whip-roll carrier at each loon 
side, spring means for balancing each of Said 
whip-roll carriers, an axle rotatably supporting 
said whip-roll carriers, Said axle being located at 
the geometrical locus of all the points for which 

O 

20 

25 

30 

35 

40 

45 

S 
the resultant of the variable forces acting on the 
whip-roll during the unwinding of the warp 
beam provides a practically constant torque, a 
bell crank lever having a fixed pivot pin, a con 
necting rod which transmits the OScillations of 
one whip-roller carrier to said bell crank ever, 
a second connecting rod which is pivoted to one 
end of said bell crank lever, a link lever pivoted 
to a fixed pivot and having an arcuate slot 
formed therein, a lever pivoted at one end to 
the lay sword and at its other end to said link 
lever, an intermediate lever pivoted to the pawl 
carrier, a roller projecting into said arcuate slot 
and fixed to an end of Said intermediate ever, 
the position of said roller as to said arcuate slot 
being controlled through said second connecting 
rod under the action of the warp tension, a sup 
port adjustably fixed to the loom frame, said axle 
of the whip-roll carriers being secured to said 
Support, Said Spring means comprising a balanc 
ing Spring having a fulcrum pin, and a rod coin 
nected with said fulcrum pin and linked to said 
Support, whereby the adjustment in height of the 
whip-roll position, and consequently of the Warp 
yarns, causes no alteration in the balancing 
Spring action. 

JAIME PICANOL, 
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