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t 
- "The preserit invention-relates to weaving looms 
and more particularly to swarp let-off mecha 
inisms for such looms. The majority of looms 
commercially used are equipped with a warp 
'beam containing a wound massi of warp threatis 
'...which extend from the mass in the form of a 
'swarp -sheet to a whip roll or guide roll from 
'which the warp-sheet passes to the actual Weav 
ing instrumentalities to be incorporated withithe 
weft to form woven-cloth. The warp beam usual 
ly is positively driven or rotated in a forward di 

“rection to unwind or let off the warp sheet from 
*the beam, being driven by reduction gearing con 
nected to the beam and in turn driven, in the 
majority of installations, by : oscillating pawl 
means intermittently rotating a ratchet wheel 
arranged in driving relation with the gearing. 
Structure generally is provided whereby the 
saverage rate of rotation of the warp beam is 
regulated so the warp sheet is let off at a desired 
rate and under fairly uniform tension. At times 
during the weaving process it becomes necessary 
“to reversely rotate the warp-beam, i.e., to rotate 
the beam in a direction to wind the warp. sheet 
onto the beam. For instance, it is customary to 

"let back the woven cloth from the take-up mech 
arism and reversely operate the weaving mecha 
inism' by hand and unweave the cloth to remove 
'a-mispick or length of weft, or for other reasons. 
Since the pawl and ratchet-driven let-off means 
-operate unidirectionally it is evident that the 
warp beam is not reversely rotated during the 
unweaving process, and accordingly other means 
must be provided to reversely rotate the beam 
to remove slackness from the warp sheet. Other 
wise an-objecticnable “thin place' would be pro 
iduced in the cloth, lowering its value. 

Heretofore reverse rotation of the warp beam 
was accomplished 'through direct rotation of a 

; Shaft-carrying a pinion engaged with a gear . 
formed on the warp beam, the rotation of the 
shaft being effected either by rotation of a hand 
wheel affixed on the shaft or in other instances 
3by releasing clutch means and rotating a part 
of the clutch secured on the shaft. If the loom 4: 
was equipped with a handwheel, the driving pawl 
had to be held in inoperative position, and if the 
loon was equipped with a let-off clutch, the 
clutch had to be disengaged, iduring reverse ro 
station of the Shaft. In view of the fact that most 
tlets diff drive mechanisms are :located near the 
'botton of the loom, and protrude from theiside 
5thereof, Operation of the handwheel or clutch to 
:reversely rotate the warp beam has been rela 
|tively difficult; and tedious. Especially has this: 
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;been true because of the fact that the hand wheel 
or clutch member did not operate through the 
greater portion of the reduction' gearing, neceS 
sitating the operator applying a relatively great 

35 torque. On the respective part to cause beam rota 
?tion. This has obvious disadvantages. Further 
more, the alternative means provided for re 
verse rotation of the beam are in each instance 

2 encumbered with Other objectionable features. 
The clutch type mechanism Suffered the disad 
vantages of being expensive to produce, reasily 
broken orderanged, and involved production and 

- assembly of a relatively large number of parts. 
The handwheel type mechanism involved a shaft 
textensioni to carry the handwheel, thus unduly 
obstructing the weave room-aisle with a shaft and 
wheel. 
With the -above objectionable features of prior 

warp let-off mechanisms in view, it is an 'object 
of the present invention to provide a simple read 
ily accessible' and easily operated manual means 
for operating the let-off mechanism either-for 
wardly to let off warp - or reversely to wind on 
warp, and dispensing with the necessity for a 
clutch, or a hand-wheel. A further- object is to 
*Simplify. existing let-off mechanisms whereby 
fewer parts and less space are necessary and 
whereby manuallet-off and wind-on of the warp 
may easily be accomplished through effort trans 

30 mitted through the usual reduction gearing. It 
is another object of the invention' to provides an 

: articulated manual pawl lever which may be nor 
mally idle but movable in either of two directions 
"alternatively to forwardly or reversely rotate: the 
ratchet wheel of a loom let-off mechanism. It 
is a further object of the invention to provides a 
"manual pawl lever movable to engage alternative 
ly with a front or a rear face of a tooth of a loom 
warp let-off mechanism ratchet-wheel and con 
currently forwardly or reversely, respectively, iro 
tate the ratchet-wheel, whereby the lever maybe 
employed alternatively to forwardly or reversely 
rotate the warp bean. 
The above: objects and others to become here 

inafter; evident are accomplished by the inven 
tion, one preferred embodiment of which is fully 
: disclosed in the following, description and accorn 
panying drawings considered each with the other. 
. In the drawings: 

Fig.1 is a pictorial view of a loom warpetoff 
mechanism incorporating the invention and 
showing associated portions of the Warp bean 
Jandloomframe; 
:Fig.2 is a sectional view showing the position 

55; of a pawl ever according to the invention rela 
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tive to conventional portions of the let-off mech 
anism; 

Figs. 3 and 4 are views illustrating relative 
positions of the pawls acting on the ratchet 
Wheel of the let-off mechanism; 

Fig. 5 is a view of parts of the let-off mecha 
nism in disassembled array; 

Fig. 6 is an “exploded' view of certain parts of 
the let-off mechanism; 

Fig. 7 is a view illustrating forward and re 
verse rotation of the ratchet-wheel of the let 
off mechanism by the lever of the invention, and 

Fig. 8 is a view illustrating the normal idle 
position of the lever of the invention. p 

In the drawings there is shown only so much 
of conventional loom structure as is neceSSary 
to a full understanding of the invention. Of this 
structure there is shown a warp beam () (Fig. 
1) from which extends a warp sheet f2. The 
beam is supported on a shaft 4 resting in bear 
ings f6, of which only that one at the left hand 
loomside is shown. The bearing 6 may con 
prise a cap f 8 secured as by a bolt 20 to a bracket 
22 Secured in any desirable manner to loomside 

. 24. It will be understood that similar and con 
plementary bearing and bracket structures may 
be provided to support the other end of shaft f4. 
Beam to includes a head 26 carrying a gear 28 
preferably formed as an integral part of the beam 
head. Mounted for free rotation in a bearing 
30 (Fig. 2) at the inner end thereof is a Shaft 
32 on which is fixed a pinion 34 in driving en 
gagement With gear 28. At the opposite end of 
shaft 32 is an internal gear 36. This gear may 
be secured to shaft 32 as by key means 38 or set 
screw means 40, or both such means. Gear 35 is 
provided with a machined hub 42 which rotates 
in and is supported by an outboard bearing 44, 
which bearing consequently supports the outer 
end of shaft 32. Bearing 44 is supported by 
brackets 45, 48 (Fig. 1) which are attached to 
and supported by the loomside 24 in any desired 
suitable manner. Internal gear 36, as may be 
seen in FigS. 2 and 5, is provided with internal 
teeth 50 with which is meshed an annular plane. , 
tary gear 52 provided with two lateral lugs 54, 
56. Lugs 54, 56, are arranged to ride in respec 
tive guide slots 58, 60 in a T-shaped member 62. 
Member 62 is provided with a third guide slot 
64 formed by opposed portions 66, 68 of the mem 
ber, which guide slot allows member 62 to re 
ciprocate transversely of shaft 32 while guided 
by a hub 7) of a wheel to be more fully described 
hereinafter. Member 62 is prevented from par 
taking of rotation about hub TO (see Fig. 1) by 
having an end thereof slidably confined in an 
aperture 72 of a bracket 74 secured to bracket 
48 as by a bolt 76. With gears 36 and 52 as 
sembled about shaft 32 and with lugs 54, 56 en 
gaged in slots 58, 60, gear 52 is constrained 
against rotation about its own axis, but may par 
take of planetary movement within the confines 
of gear 36. Planetary driving movement is given 
gear 52 by an eccentric 78 preferably formed as 
an integral extension of previously mentioned 
hub 70 and slidably fitted within the annulus of 
gear 52 (Figs. 1 and 2). Eccentric 78 and hub 
70 are preferably formed as integral extensions 
of the hub of a ratchet-wheel 8) which is 
mounted for free rotation on shaft 32. Ratchet 
wheel 80 is thus made capable of rotating shaft 
32 through the medium of eccentric 78, planetary 
gear 52, and gear 36, the planetary gear moving 
in an orbit about the shaft 32, and imparting a 
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ratchet-wheel is slowly rotated. It will be noted 
that due to the difference in the diameters of 
gears 52 and 36, the gearing comprising those 
gears is a reduction gearing when viewed from 
the ratchet-wheel end of the gear train. 
As illustrated best in Fig. 1, ratchet-wheel 80 

is provided with a friction flange 82 on which is 
fitted a friction strap 84 anchored to a bracket 
86 secured to bracket 46. This friction strap is 
tightened about the friction fange to the degree 
necessary to maintain the gearing quiescent un 
der the torque applied by the tension of Warp 
sheet f2 acting on beam O. The ratchet-Wheel 
is arranged to be given a step-by-step or inter 
mittent forward rotation by pawls 88 and 89 car 
ried on a lever 9 pivotally mounted on a sleeve 
92 on shaft 32 (Fig. 2). Lever 90 may be given 
an intermittent rocking motion by a rod 94, Figs. 
2 and 7, pivotally attached to the lower end of 
the lever, which rod may be actuated by any suit 
able means, as by a connection to a lay sword 
(not shown) of the loom. Normally rod 94 is 
moved in the pawl-driving direction to a fixed 
limit or position during each cycle of the loom, 
and is allowed to return in idle movement an ex 
tent dependent upon the tension of the warp 
sheet and upon the diameter of the mass of Warp 
remaining on the beam. Instrumentalities for 
this regulation of the idle or return movement 
of lever 90 include a bar 96 (Fig. 2) operated 
by a beam follower (not shown), which bar gov 
erns the vertical position of a transmitter 98 in 
opposed channels of a lever 00 and lever 90. 
Referring to Figs. 1 and 2, lever f00 is pivotally 
mounted on a pivot 102 affixed to the loomside 
24, and is moved by a rod 4 pivoted thereto as 
at pivot pin 06. Rod 04 is actuated through 
pivotal connection with a lever 08 which in turn 
is regulated as to position by means influenced 
by the tension of the warp sheet 2, which last 
mentioned means are not shown. Lever 90 and 
Sleeve 92 (Fig. 2) together with ratchet-wheel 80, 
may be held in assembled relation against gear 
36 by a collar to on shaft 32. 
The enumerated Structure hereinabove de 

Scribed, and the operation thereof, are conven 
tional and well known to those skilled in the art. 
In the prior constructions shaft 32 necessarily 
was longer, to accommodate either a clutch 
means between gear 36 and bearing 44, or to ac 
commodate a hand-wheel outwardly of bearing 
44 and on the end of the shaft. By the present 
invention the extent to which bearing 44 or shaft 
32 protrudes into the weave room aisle is mate 

5 rially reduced, and at the same time a more con 
venient and simple structure is provided for for 
wardly or reversely operating the ratchet-wheel 
80 to forwardly or reversely rotate the warp beam 
0. Further, the invention provides means 

whereby effort of the operator is transmitted 
through all of the reduction gearing of the let 
off driving mechanisms, thus reducing the 
amount of force which it is necessary for the 
operator to exert in order to rotate the warp 
beam. - 

In attaining the objects of the invention there 
is provided an articulated ratchet or pawl lever 

2 comprising a lower member 4 (Figs. 6 and 
7) and an upper member 6 preferably provided 
with an extended handle 8. The two members. 
of the pawl lever are pivotally interconnected by 
means of a pivot pin 20 secured in member f f4 
and which fits within a hole. 22 formed in the 
lower end of member 6. Lower member, f4 is 

reciprocatory movement to member 62 as the 75 provided with a bore 24 (Fig. 6) at its lower end, 
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YWitchboregis:arranged for a sliding fition:a:hub 
portion 26 (Fig.2) of ratchet-wheel:8). As in 
idicated in Figs. 2 and 6, lower member 4 is 
:offset; somewhat in its central portion, so it will 
scieartherim of ratchet-wheel 80. Upper men 
&ber 6 is provided with a double: pawl structure, 
spreferably formed integrally with the parerit 
member and comprising two pawls, 28, and 30. 
Pawl 28 is formed with a point to engage be 
itween iratchet wheel teeth while pawl 30 is 
characterized by a notch 30' for embracing the 
ibacks and ends of the teeth. As indicated in 

ig. 7, pawl 286 isso-arranged that when handle 
38 is rotated couriterclockwise about pivot pin 
320, that pawl will engage with a backface 36 
cofaratchet-wheel tooth. If then the handlelis 
Sfurther; moved, the entire articulated pawl lever 
swil be rotated counterclockwise (forwardly) 
about shaft 32 as an axis, rotating the ratchet 
:wheel; forwardly and through the gearing rotat 
Singithe warp beam to let off the swarp sheet. 
likewise, if the handle 8 is rotated clockwise 
tabout pivot spin 20 as viewed in Fig. 7, pawl. 30 
twill be 'rocked inito engagement with the front 
face if 38 of a ratchet-wheel tooth. Continued 
stockwise movemerit of handle 8 will . cause 
(clockwise movement of the entire articulated 
spawl lever about the axis of shaft 32, it being 
evident that the pawls on lever 90 must be raised 
to allow such movement. This continued move 
intent results in reverse (backward) irotation of 
the ratcheta. Wheel and consequent "reverse rota 
ition "of the warp beam, whereby the warp Sheet 
is wound on the beam. As When lever 9 operates 
the ratchet-wheel rotation by pawl lever 2 is 
opposed by the action of friction strap 84, which 
holds the ratchet-wheel Stationary between Work 
'ing strokes of the pawls. Eig. 3 illustrates the 
action of pawl 28 in driving the ratchet-wheel 
forwardly, pawls 88 and 89 on lever 90 riding 
freely over the ratchet-wheel. 
reverse rotation of the ratchet-wheel by pawl 30, 
pawis, 88,89-on-lever 90 necessarily being raised 
into inoperative position during this operation. 
ift: Wilbe: evident that to effectiidle movement of 
the articulated-pawl-lever, it is only necessary to 
pull handle; 8 outwardly of shaft 32, thus align 
sing the two members of the lever and freeing 
pawls 28 and 30- of engagement with the ratchet 
wheel, followed by rotation of the handle in the 
desired direction about shaft 32, the outward pull 
being maintained in the meantime. 
* “From “an examination of Fig.2 it will be evi 
dent that lower member 4 is held in assembled 
relation on hub 26 of the ratchet-wheel by the 
hub of lever 9 which is in turn held in place 
by collar f0. Examination of Figs. 7 and 8 will 
reveal the relative positions of pawl lever 2 and 
pawl lever 90 whereby the two may operate upon 
the ratchet-wheel. Without mutual interference. 
Affixed to the loomside in any desired suitable 
manner is a member providing two abutments 
32 and f34 (Figs. 7 and 8), arranged to act as 

stops for member 6. When the articulated lever 
is carried to a position near the stops, either 
through rotation of ratchet-wheel 80 or by man 

l0 ran uncomfortable attitude. 
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Éthe invention fits into previously unoccupied 
space, and since it replaces a clutch Orga hand 
; wheel, or both, the overall length of shaft 32 
“protruding from the loomside may be materially 
decreased. Additionally, since handle 8 sex 
tends upwardly from shaft 32 the pawlleVer: may 
reasily be operated to cause either forward or re 
verse rotation of the warp beam and that With 
'oit necessity of the operator bending over into 

Further, since the 
spawl lever-operates; through all of the reduction 
gearings of the let-off mechanism, it is evident 

i that the force: required to be exerted by the oper 
sator is 'greatly lessened from that required with 

slother constructions. Thus, it is evident that the 
"objects of the invention are fully attained by the 
preferred embodiment of the invention herein 
disclosed. - 

Having thus disclosed the invention...it will be 
20 evident that modifications and changes within 

25 

3) 

Fig. 4 illustrates - 

45 

60 

ual action of the loom operator, the two lever 
members will be moved by gravitational forces 
to relative positions indicated in Fig. 8, or so that 
the lever is straightened or extended, wherein 
pawls 28 and f30 are both clear of the teeth of 
the ratchet-wheel. Thus the ratchet-wheel may 
freely be rotated during normal loom operation 
by pawl lever 90. 
Since the articulated pawl lever provided by 

G 

5. 

the scope of the invention will occur to those 
-skilled in the art, and what I claim and desire to 
secure by Isetters Patent of the United States, is: 

1. In a loom comprising a rotatable Warp 
ibeam, :automatic means acting during operation 
; of the loom to rotate the Warp-bean in one direc 
tion and including "a ratchet-wheel and, driving 
spawl; therefor; stationary abutment means, and 
ran articulated::manual pawl lever comprising tWO 
lever portions each normally held in inoperative 
position by said abutment means and movable in 
one direction to engage and rotate said: ratchet 

* Wheel in a first direction and nowable in an 
trother direction to rotate said ratchet-wheel in 

5 a direction opposite tossaid first direction, Where 
: by said warp-beam may: alternatively be rotated 
in either of two opposite directions by alterna, 
tive; movements of said pawl lever. 

2. In a loom comprising a rotatable Warp 
£bean front which extends a Warp sheet, means 
*including a ratchet wheel and gearing driven 
thereby engaging the beam to rotate the "Same, 
5the ratchet wheel being rotatable in a first direc 
tion: to cause rotation of the beam to let off the 
“warp sheet therefrom and in a second direction to 
i cause rotation of the bean to Wind on; the Warp 
'Sheet, and means including a pawl arranged to 
- rotate said: ratchet. Wheel in Said first, direction, 
nanlally operable means including a double-act 
sing, articulated, pawl lever adapted to be used in 
“either of two positions, in one of which it en 
tgages: the front faces of ratchet wheel teeth to 
; move the beam in one direction, and in the other 
-of-which it engages the back faces of ratchet 
wheel teeth to rotate the Said wheel and the 
beam in the opposite direction. 

3. In a loom comprising a rotatable warp beam 
from which extends a warp sheet, reduction gear 
ing, a shaft, and a hubbed ratchet-wheel ar 
ranged in driving relationship with said beam to 
rotate the same through said reduction gearing, 
and means including a driving pawl arranged to 
internittently drive the ratchet-wheel to rotate 
the beam in a first direction to let off the warp 
sheet therefrom; an articulated manual pawl 
lever pivotally mounted on the ratchet-wheel hub 
and engageable with said ratchet wheel and mov. 
able forwardly to rotate the ratchet wheel for 
Wardly and movable rearwardly to rotate the 
ratchet-wheel rearwardly, whereby said beam 
may by said pawl lever be rotated in said first 
direction or in the reverse direction, and through 
said reduction gearing. 

4. In a loom comprising a rotatable warp beam 
from which extends a warp sheet, gearing means. 
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including a shaft and a ratchet-wheel thereon 
and arranged in driving relation with Said beam 
to rotate the same, means including a driving 
pawl effective to intermittently drive the ratchet 
wheel, and yieldable friction means yieldingly 
maintaining said gearing means quiescent be 
tween pawl driving strokes; an articulated two 
part, pawl lever pivotally movable about the axis 
of said shaft and having a point and a notch for. 
selectively engaging a front face of a tooth or a 
back face of a tooth of said ratchet-wheel, said 
lever when moved in one direction engaging the 
front face of a ratchet-wheel tooth to rotate the 
ratchet wheel in one direction and when moved 
in the opposite direction engaging the back face 
of a ratchet-wheel tooth to rotate the ratchet 
wheel in a direction opposite to said one direc 
tion, whereby said beam may by movement of 
said lever be alternatively rotated to let off or to 
wind on the warp sheet. 

5. In a loom comprising a rotatable warp beam 
having a gear thereon, a pinion in driving en 
gagement with said gear, a shaft fixedly carry 
ing said pinion, means mounted on said shaft for 
driving the same and including a ratchet wheel 
having a hub, automatic means including a pawl 
and acting to rotate said ratchet wheel inter 

O 

15 
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25 

mittently in one direction during operation of . 
the loom, means maintaining Said shaft nor 
mally quiescent between pawl driving strokes, a 
double-acting, articulated, manually operated 
pawl lever including one member pivotally 
mounted on said hub and a Second member piv 
otally mounted on said first member, said Sec 
Ond member having two pawls and being movable 
to different positions, in one of which its pawls 
engage no ratchet teeth, in a Second of Which 
one of its pawls engages ratchet teeth to rotate 
the ratchet wheel in a forward direction, and in 
a third of which positions, the other of its pawls 
engages the ratchet wheel teeth in a manner to 
rotate the ratchet wheel in a reverse direction, 
and stationary means engageable with the lever 
at spaced points thereon to hold it in a position 
of rest where its pawls engage no ratchet teeth. 

6. In a loom having a rotatable warp beam 
and means interconnected to said warp beam for 
rotating it to let off warp yarns therefrom which 
includes reduction gearing, a ratchet wheel for 
imparting movement to said reduction gearing 
and an automatically driven pawl means for 
periodically moving said ratchet wheel in a direc 
tion to let off the Warp, a manually operated, 
two part, jointed, pawl lever having two tooth 

30 
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engaging means, the jointed parts of said lever 
being swingable about their connecting joint to 
either side of an extended and inoperative posi 
tion, and means comprising spaced abutments 
engageable With the jointed lever to retain it in 
its extended position for normally retaining Said 
lever in an inoperative position, Said tooth en 
gaging means being effective for rotating the 
ratchet wheel selectively in either direction to 
let off or to take back Warp through the said 
reduction gearing. 

7. In a loom having a rotatable warp beam 
and means interconnected to said warp beam 
for rotating it to let off warp yarns therefrom 
which includes reduction gearing, a ratchet wheel 
for imparting movement to said reduction gear 
ing and an automatically driven pawl means for 
periodically moving said ratchet wheel in a direc 
tion to let off the warp, a manually operable, two 
part, pawl lever the jointed parts of said lever 
being swingable about their connecting joint to 
either Side of an extended and inoperative posi 
tion and means comprising spaced abutments en 
gageable with the manually operable pawl lever 
to retain it in its extended position for normally 
retaining it in an inoperative position, said lever 
being articulated and having two opposed pawl 
means, One for engaging the front of the ratchet 
wheel teeth and the other for engaging the back 
of Said teeth, said pawl means being effective 
upon selective movement of the articulated lever 
for rotating the ratchet wheel forwardly or back 
Wardly to let off or take back warp through said 
reduction gearing. 

EDWARD. C. NICHOIS. 
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