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To all whom it MAY CONCErn:

Be it known that we, WiLuram K. DRArER

and Evererr S. Woop, citizens of the United
States, and residerits of Hopedale, county of

5 Worcester, State of Massachusetts, have 1n-
vented certain new and useful Improvements
in Let-Off Mechanism for I.ooms, of which

the following is a full, clear, and exact speci-

fication. | | |

1t is generally conceded by those skilled in
the art of weaving that the so-called fric-
tion let-off, wherein a rope

10

15 to regulate the amount of tension, makes the
- most evenlielsaid filling and so far has pro-
duced the t cloth. Such let-off mechan-

ism is in widely-extended use for the coarsest

and finest fabrics, and largely for the inter-
mediate ones, but it is open to one serious
objection, viz: that the control or regulation
of the warp tension is left to the weaver,
who is obliged to move the weight on the
lever as the beam unwinds, suc
of the weight being necessary on account of
the changing leverage through which the
warp acts in turning the beam.  That is, the
leverage is at the maximum with the. full

beam and gradually decreases as the diam-

20

25

eter of the yarn mass dec g, the leverage
ratio between full and nearly em beam
being more than three to one. ith mno

change of
iction member is attached the result would

35 be that the warp tension would be fully
~ three-times as great for the nearly emptly
beam as it would be for the full beam, while
the weigh
that of an empty one.. -

40

justment of the tension on the warp 1s

effected automatically by a combination of.

the results due to the dec 1o weight and
45 diameter of the yarn mass as 'tixe.beahl_ un-
winds. | . |

- - 'In our studies leading up' to the invention
we have discovered that the change of weight

. of the beam, Sfoperly controlled,. coild  be
50 made to offset the change of leverage through
"~ which the warp acts, so that by enlarging

the diameter of the beam barrel without ma-

terially changing its weight, and_properly.

roportioning the diameter of the full bea.ﬂ
143 Em aﬁ

ave made-the ritio between the

ing off the yarn.

or chain-is car-
ried around a sheave on the shaft of the
warp-beam and attathed to a weighted lever,

shifting

weight on the lever to which the |
‘more, yarn on the beam

t of & full beam 1is about 2_}-tim&s |

In our preserit invention we have devised
‘a friction let-off mechanism wherein the ad- |}

cf the full beam and the empty beam sub-
stantially the same as the leverage ratio be-
tween the full and the nearly:empty
and we have so hung or mounted the beam

that the change in weight practically bal-

ances the change in leverage. As a result
a substantially uniform tension is main-
tained throughout the entire process of wind-

reduces the leverage ratio much more than
it does the wel
is most favorable in weaving. Much more
uniform warp teneion is insured without any
attention from the weaver or loom-fixer,
than is now attained even when the necessary
attention is given, as it is impracticable to
shift the weights on all the looms of & group
just when, and to the extent, required. As

ms are now made the diameter of the

barrel is quite small, in order to get more

yarn on the beam, and manifestly €his in-

creases the leverage ratio, while the amount
of yarn gained by the small barrel is easily
compensated for by a much smaller increase

-in the diameteér of the yarn mass on ‘the full

beam by our invention. That ;.? by enlarg-
‘ing somewhat the diameter e beam

and increasing the diameter of the
in much proportion, we are

barrel

the 81
enabled to make the difference in warp lever-

ages between full and empty beam corre-
ond to the difference in weights;, and at
e. same time get as much, and probably
‘We have, in the pre;seht embodlment of
our invention, mounted the beam on levers

fulcrumed on the loom- e, and have con-
‘nected .with said levers the flexible fricti
members which are passed around theé sheaves

exible .friction

fixedly connected with the beam, the parts
being so constructed and arranged that as
the weight of the beam decreases the friction

ing levers in such manner that the strain of
any sudden pull on the yarn is eased, obviat-
ing a yleldi.tzgiy mounted whip-roll and alse
prevenﬁn%e |

the cloth
lesst  to break the yara.
Theé various tiovet features of our Inven-

L]
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*

. «

beam,

'We are enabled to do this
| because the enlargement of the beam barrel

t of the yarn, and the result

is diminished, substantially co-equally with
the decrease in the leverage of the warp pull.
as the diameter of the yarn mass du
"We have also ap ]ied‘-sprinﬁto the support-

Lhe 'fomn,ﬁtimin of thin places in
_ e woven. -In our experiments- s
we have fwﬁﬁh&tbythe use of the springs. -
. theére 1s lmienderﬁ ' "
v

60

65

70

75

80
Bfé-

90
95
100
105

114;




tion will be fully described in the subjoined
specification and particularly pointed.out in
the following claims. '
Figure 1 is a rear elevation, centrally
5 broken out, of a sufficient portion of a loom
with let-off mechanism em odying one prac-
tical form of our present inventionj; Iig.*2
is a right-hand side elevation of the mechan-
ism illustrated in. Fig.el; Fig. 3 isn toT plan
view of one of the beam supporting levers,
below the line 8—3, Fig. 1; Fig. 4 1s an Inner
side elevation of one of the beam bearing
inembers and the fixed guide for the upper
end thereof; Fig. b is a top plan view of the
guide; Iig. 6 is nn enlarged detail, partly in
section, of the fulerum and adjacent parts
of one of the beam-supporting levers; Kig. 7
is a cross-section thereof on the line 7—T,

10

1b

:IEi1ii L 'Eiil
ﬁeferring to the drawings the loom-sides 1
at the back of the loom have fixedly attached
brackets 2, held in place by bolts 8 and pro-
vided ' at their upper ends with concaved
seats 4 to receive the journals of the warp-
beam when the latter is first placed 1n the
loom. Each bracket has on its inner. face a
~lateral stop lug b, best shown 1n FIE_S. 4 and
. §, and an outwarcily turned ear ¢ which pro-
jects across the adjacent part of the loom:-
30 ‘side, each ear having a.fulcrum-stud 7 for &
purpose to be described. At the lower end
.each ‘bracket is shaped to: present:an open.
guide 8, the €ar 6 being so located with rela--
tion thereto as to prevent interference with
‘the depending, elongated leg 9 of a vertically
movable, open bearing .10 which normally
supports one of the beam-journals during the
unwinding of the beam. - The legs 9 are.ver-"
tically movable in the.guides 8 and are there-
'by.. held from lateral movement, and .the
upper ends of the legs may move f’orward_ ns.
far as the stop lugs 8, the latter preventing
escape of the  bearing legs from -the guides.
“when the beam is not in position in the bear-
45 ings. At its lower end each leg is notched at.
- -11, and preferably brought to. a transverse.
edge 12, see dotted lines Fig: 1, between:the
‘sides 'of the notch, to engage the toothed part-

20

2b

35

410

60 ghaped in: ‘cross-sectiofi. - Two - of ‘the levers-

L] -~

-; are. showny fulcrumed at' their:outer énds. a8
. will be.explained.and extended:inwards to-

“ward each .other, as clearly :shown in Fig..1;"

.. 7".the:;lower:.ends- ofthe ‘bedring:legs.’being:
55

;shown as rearwardly:offset; Fig. 4, to prop-:
‘erly. cobperate. with the levers, .+ sy fau:
o ;"-'j;'f:}:f-:-';ij'e?'athnd*-'lG_:J;h,vii_igf’jq. -horizontal-slot18:in"
wirite-yertical;laterally-extended web. 1T is:Fig>:
¥#3dly: bolted itoseach ilomzsideinearsits:lower:

80 portion;:ands a: fulcrum’bolt:18,:Figs 6;:is.

L ] l-‘

-iizextended:throughieach:slot:18;.8 sleeve:like;

¥ ub:19 ‘on’ a:short-arm-20 embracing the'bolt:

ap’ Wy

adboltianditsinuti2li«Eachs

h18ver14vhas ite!

8B :hnb 22 Tounded o at-its ends, as shown.an: :issindicated byithe dottedlines 32, Fig. 1,

812,042

Figs. 8 and G, and loosely cmbracing the
sleeve 19, the axial recess of the hub Deing

materially larger than the external dianieter

of the sleeve, ns best shown 1n INig. 7, and
slightly flattened at top and bottom, at 23.
This construction enables the lever to rock
vertically about the sleeve as nt fulerinn, wnd
it can also swing laternlly to w Imited ex-
tent, the front side of euch lever being nor-
mally held agninst a 1rib 24 on the web 17,
see Ifig.. 3, by a spring 25 interposed be-
tween the lever and an arm 26 rocking on
the sleeve 19 between the hub 22 and the
fixed arm 20. ‘The arin 26 swings up and
down with the lever 14, owing to a gruide-
nin 27 for the spring, which pin is fixed to
{he nrm and pansses loosely through a hole
in the lever, the fixed srm 20 having its free
end enlarged at 128 (o form a firm support
for the arm 26 as it swings. If the lever
is swung laterally toward the arm 26 the
spring will be compressed, yieldingly con-
trolling such movement of the lever, the
movement being useful at the time of beat-
up, as will be referred to hereinafter. By
loosening the nut 21 the fulecrum of ench
lever can be moved toward or away from
the loomm-side, and the distance varied be-
tween the fulerum and the point on the
lever at which the leg 9 rests.

The warp-beam is in its general struc-
ture of usual construction, in so fur as 1t
comprises: a barrel 29, attached circular
heads 80, and a central shaft presenting
journals 81 which rest in the bearings 10
during unwinding of the benin, but so fur
as concerns the relation between the barrel

"and the heads our beam is materially dif-

ferent from beams herctofore made. Ordi-
narily the barrel is so small that when the
beam is full, the warp leverage, ¢. ¢., the
distance from the axis of the beam to the
point on the circumference of the yarn mnss

at which. the warp leaves it, is more than

three times as great as when the beam is
empty., = _ | -
--Inasmuch as the letting off of the warp 1in

our -present-invention-is controlled by the

<18 .0f.a lever-14, shown as-substantially T- - ‘weiaht of.tHe beam between full and empty

conditions; as' will be explained, such weight
being-about in the ratio of 2} to 1, it will be

~manifést that in order..to make the varia-
‘tion in weight balance the variation in warp
;_.le?eraf;e,':"_the ‘beam- must be so constructed
.that the

‘gatie, . 80. that n substantially uniform ten-
‘SlON-UPpo

he two ratios will-be substantially the

n'the warp.can be obtained through-

o

:.qf.‘.!pg"f_the‘: unwinding- of. the. ‘béam. " To this
+OIL

yarn-we have. slightly

The: full beam

vendiweé have materially increased.the diame-.
-ter'of.the barrel: 29, and-in order to beam
:;.?th_e'.éf'ngﬁ_'e’_:‘imipuqt:.*of’», ' _

hiub:19.or 0.'enibrac 1t} increased’ the !diameter :of the. benm-hends,
Fiand being clamiped:rigidly;to.theiweb:by;the::but:the:diameter of .the luttor 1a practically
3 ' h Stail: 23 times:thatiof. the  barrel...
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3

and when the unwinding of a full bean be- | “ give” or yield in the dirvection of warp

erins the warp leverage will be the distance
from ono of said lines 82 to the axis of the
beam,. stich: leverage gradually decreasing to
the radius of the harrel 29 when the beam
is empty; the latter leverage being practi-
ally two-fifths of the former leverage, at
full benm. We thus hiave the leverage ratio
of 2%. to- 1 between full and empty beam,
which is substantially the same as the weight
fatiobetween: full and empty beam. Tt will
now be manifest that as the weight of the
heaan decrenses the warp leverage decreases
with it, so that if the letting oft of the yarn
is. zoverned: by the weight of the beam the
warp leverage variation will act in nceeordd
therewith to effect uniform tension on the
warp.. |

~ Ais the heam-journals rest upon the mov-
able bearings 10 it will be scen that- the
weieht of the beam is transmitted {hrough
the: bearing legs 9 to the supporting levers
14, and the latter ave thereby pushed down-
ward., This: downward push is resisted by
flexible. friction. members of a beam retard-
ing device, said members. being shown as
chains 33 wound avound friction shéaves or
pulleys 34 rotatable with the beam, the ends
of each flexible member being connected
with a stirrup 85 slidably mounted on the
free end- of each lever 14, Wihen the fulera

of the beam supporting levers are andjusted

“out or in the st-irruhm are slid along the

35

40-
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levers to position Dbeneath  the friction
sheaves. 34, the legs 9 engaging the levers
between- their fulera and the stivrups, as
shown?. The greater.the weight of the beam
the: stronger will be. the downward force
exerted upon the levers, and the grenter the
retarding - effect of the friction retarding
means upon the beam, but as the beam light-
ens.in the'process of unwinding: the retarda-
tion-of rotation: diminishes in exact accord,
so: that. the nction upon: the warp in letting
off is. substantially ‘uniform- from full to
empty- beam. . As. the -warp: leverage. de-
creasges im the same proportion,

the-uniform tensioning of the warp,. as will.
ha obvious.. |
Theé.beam.: journals-31 extend. across the

upright. rear: .faces of the. seats. 4, and.: the-

pull-of the:warp holds the journals forward
during.weaving, but.we linve found:that by
the.use of the-springs-25. we . obviate what

LY -

niay-to: a -certain- extent be. termed a.dead.|

. and. |-
whan:béat-upoccurs. - Thattis, the yarn act-:|

pull: on..the: warp 'during. unwinding;,

ing at.thae top. of; the beam tends. to- throw
rearward tho Jower. ends of: the legs 9, and
this.in- tuirn-tends- to swing. the levers-14-lat-

crally,.or rearward-away from the webs 17,
sucht mavement being- yieldingly. controllad.

by the. springs, so that there 13 a slight

"‘lﬁ' 4 . ] .

15 1{h:;lr;.*-'ﬁlll?i*‘h" .‘ 'I l".:‘_'l " -r- - i... . |l' L ., 2" .- i o .
Il-'-‘ L] b ‘l" Ty A 1y '*r ' o LI 1 ¥ - "
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“as centers, the levers

S 1 U | for reasons
seb. forth,: there is nothing. to interfere with.

‘the: friction retavrding device,
“we. mount on cach of the fulerum studs T,
~which latter are shown at right angles to
-and:-below the beam journals 31, a temporary
-support comprising a cain head 36 having a
concave sent. 37, and an elongated, normally
(depending handle 38, Oudinarily the tem-

travel. When beat-up takes place the warp
is tichtened and subjected to strain, and the
springs tend- to relieve such strain, the bheam
in practice having a slight oscillatory moyve-
ment nbout its uxis, due to this construction
and arrangement. \We have found  that
there is less tendency to yarn breakage with
than without the springs, and the latter also
tend to climinate the formation of thin or
uneven places in the cloth.  The fixed guides
8 permit the requisite play of the hearing
legs, back and forth, as shown in I[fig 4,
wherein the guide is partly broken out, while
properly guiding the relatively slight 11{) and
down movement of sald legs, In order to
thoroughly explain the above deseribed. ne-
tion let it be agsumed, momentarily, that the
chains 83, stirrups 35, the connections be-
tween the chains and stirrups, and the levers

14 are all rigid, and rigidly connected to one

another and to the beam. It will also be
assumed that said levers 14 are not re-
strained from moving except by the springs
23. If, now, the beam be rotated slierhitly,
as by o pull on the warp, such as oceurs when
the lay beats in the filling, the assumed rier-
idly connected and rigid parts will also
swing or rotate about the beam journais 31

T.et tho stirru{)s 35 be now considered as

loosely,. instead of rigidly, attached to the

levers 14, and the outer ends of the latter be
considered as actually constructed (see L.
3) snid levers would be rocked on their ful-
crums by reason of the warp pull, and the
springs would be compressed
to a somewhat lesser extent. This is 1den-
tically what occurs in the actual operation
of thie loom in practice, for we find that

when the weight of the beam and yarn mnass

is on-the chains they act as if they were
rigid parts of the beam, so far as their ef-
fect upon the levers 14, at the time of beat

up;.is concerned.

Whatever the condition of the beam, be-
tween full and empty, it will be seen that

14 moving bodily rear-
ward ngainst the resistance of the springs 20,

as before, but
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the- weight ncts with greater or less foree

upon- the friction retarding or letting oft

“device, so.long as the beam journals afe sus-

tained- in the bearings 10, and: in ovder to
readily turn the beam forward or back when

necessary wo have provided manually op-

erated means to temporarily support the
beam and take its weight off the movable
bearings, thereby relieving the beam from
To this end
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ok

- porary.supports nre positioned as shown in
full lines I'1gs. 1 and 2, the cam heads 86 be-
“ing turned outward and entirely out of en-

. aagement. with the beam journals.
-{he handles 88 are swung outward and up
‘into dotted linc 1])051121011, Fig. 1, the cam

When

. shape of the heads brings the curved and
 concaved seats 37 under and gradually lifts

. the final operative position of
~ing shown in .dotted lines Ifig. 1.
~time the heads arc thrown over slightly
“lead center, the inner end of each seat abut-

15

20

.. Joins the bracket 2.
1n.the temporary supports it can be readily
‘turned forward or back, as will be obvious,
“and return of the handles 88 {o normal po-

the journals 31 of the beam, so that they will
be entirely disengaged from the bearings 10,
the heads be-

At such
ast

ting against the top of the ear 6 where 1t
' When the beam 1s held

sition rescats the benmn journals in the mov-

Fie.

- able bearings 10.
.. We have shown the warp 39,
" Jeading from the beam over a fixed

2, 1S
vhip-

~bar 40, vertically adjustable by means of sect

29

screws 41 on a stand 42 supported by brack-
ects 43 on the loom-sides, said brackets also

... sustaining a warp-stop-motion comprising
... drop-detectors 44 and a normally vibrating
- feeler 45, the connection between the feeler

30

and the stopping instrumentality of the loom

-forming no part of our present invention.
- =~ Inasmuch as the yiclding movement of the
- warp-beam, :
iiany dead pu
- 35

Frewously cﬂascribed, ~obviates
11 on the warp we are enabled to
dispense with a yieldingly controlled and

“:'normally movable whip-bar, the vertical ad-

“» -justment being provided to vary the height

_ i-of the sheet of warp as may be necessary.

IFFixed guide-bars 46 codperate with the

‘detectors, to guide them in their vertical

“romovement and to support = dropped de-
Jitector, the detectors. being shown 1n If1g, 2

as arranged in two banks or series, and they

- < ean’ be utilized also- to divide or lease the
45 | |
- YWhile our invention will give a substan-

warp i1f desired.- |

~-tially uniform tension on the warp.from full

'
*
'
. <
F o,
N

~to empty beam it is well known that dif-

v ferent kinds of goods require different ten-

"
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ston.- - This-we provide for by the adjust-
able“fulcra of the levers 14, so as to im-
eater or. less, but: uniform tension,
throughout the unwinding of the beam; that

e isy’any. tension desired will be substantially
~gsiuniform:from. full to empty beam. Our in-

=Zyention: 18 not restricted, -however, to the
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particular arrangement of the whip-bar nor

LLwstobthe: particular- warp-stop-motion shown,
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agi thevsame: is "1llustrative, and. various
changes may be made by those skilled in the
art in-deétails of construction and arrange-
ment . without departing from the spirit and
scope of our invention as set forth in the ap-
pended claims, -~ | L

@8 Hnving | fully. described our invention,
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what we claim as new and desire to secare
by Tetters Patent 1s:—

1. Tn  friction let-off mechanism  for
looms, & warp-beam having a barrel of large
dinmeter relatively to its heads, the beam be-
ing rotated by the pull of the warp, com-
bined with vertically movable bearing mem-
bers for the benmn, pivoted levers on which
snid members are supported, and friction re-
tarding means for the beam connected with
suid levers, the weight of the beam acting
through the levers to reduce the action of
snid retarding means Iin proportion to the
diminution in weight as the beam unwinds,
the warp levernge and the decrense in weight

varving in substantially the same ratio frow

full to empty beam and imparting uniform
(enston to the war.

2, Im friction let-off  mechantsm  for
looms, a warp-beam having attached frie-
tion sheaves, vertically movable Dbearing
members for the beam, levers on which the
beaving members ave supported, means per-
mitting adjustment of the fulera for the
fevers with relation to the movable bearings,
and flexible friction members passed around
the shenves and attached to the levers,
whereby the retarvding action of the friction
devices is diveetly governed by and 1n ac-
cordance with the weight of the beany, ad-
justment of the lever fulera permitting regu-
[ntion of the tenston on thoe warp.

3. In friction let-off mechamsm, a warp-
heam, friction-retarding means thevefor, and
an instrumentality to sustain the beamn and

automatically govern the action of the re-

tarding means according to the weight of
the beam, said instrumentality including
means to permit yieldingly-controlled veta-
tive movement of the beam when the beat-
P OCCUTrS.

4. In friction let-off mechamsm for
looms, n warp-beam having attached {riction
shenves, movable bearing members for the
beam, fixed guides in which the upper ends
of said members are verticnlly movable, and
movable fore and aft to a limited extent,
levers on which the lower ends of the bear-
ing members rest, fulera for the ounter ends
of the levers, the latter having slight lateral
movement on their fulera, springs to govern
the lateral movement, and flexible friction

“members embracing the sheaves on the beam
and attached to the levers.

H. In  friction let-off mechanismn for
looms, n warp-beam, movable bearing
therefor, pivoted. levers on which the bear-
inges are supported, friction retarding means
for the beam, including flexible members at-
tached to the levers, and manually movable
means to lift the welght of the Leam from

‘snid bearings to relieve the action of the
friction means and temporarily sustain the

beam.,

6. In friction let-off mechanism for

S0
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looms, a warp-beam, friction retarding

" means therefor governed automatically an

|

directly by the weight of the beam, and

manually operated means to remove the |

beam from ‘the control of said retarding

~ means and temporarily support said beam.

10

15

20

- fixed guides for the bearing 1

30

Lo
o |

connecting means between the bea

7. In friction let-off
lcoms, a warp - beam, vertically movable
bearing members therefor, retarding means
for and acting directly upon the beam and
governed automatically by the variation in.
weight from full to empty beam, positive
ring mem-
hers and said retarding means, and means to
vary the warp leverage in substantial accord
with the weight variation. i |

8. In let-off mechanism for looms, -'ﬁl'wa}fﬁ-
beam having friction sheaves attached there-
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WILLIAM F. DRAPER.
EVERETT S. WOOD.

- Witnesses : _ -
- Frep E. Woop,
- SHELLEY V. VINCENT.

- It is hereby certified that m Létttars Patent No. 912,94:2, granted February 16, 1909,
upon the application of Willlani F. Draper a,nd"Everett 8. Wood, _nf Hopedale, Massa-
chusetts, for an improvement in ‘‘ Let-Off Mechanism for -Lboms,f" an error appears in
-the printed speciﬁca.tion requiring correction, as follows: In line 121, paga-4,,therord
¢ beafing » should read beaﬁirgs ; and that the said Letters Patent should be read with

| this correction therein that 'the same may 'cpnfdrm to the record of the case in the
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SEED

Correction in Letters Patent No. 912,942,

It is hereby certified that in Letters Patent No. 912,942, granted February 16, 1909,
upon the application of Willlam F. Draper and Everett 8. Wood, of Hopedale, Massa-

' chusetts, for an improvement in * Let-Off Mechanism for Loooms,” an error appears in

gl

the printed specification requiring correction, as follows: In line 121, page 4, the word
‘““bearing ” should read bearings; and that the said Letters Patent should be read with
this correction therein that the same may conform to the record of the case in the
Patent Office.
Signed and sealed this 2nd day of March, A. D., 1909.
(8EAL.] | C. C. BILLINGS,
Acting Commissioner of FPalents. '
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