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. HARRY A DAVIS, OF HOPEDALE, MASSACHUSETTS, ASSIGNOR: TO' DRAPER CORPORA- .

. '~’I‘:his inyentibn relates to a l‘et-{'o.ﬂfi mecha-
nism for a:loom having two warp beams, such,;

-+ The object of the invention
. a let-off mechanism which.will act automati-
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for example, as a broad or wide loom, where

the warp is divided between two; beams-ar- .

ranged-in axial alignment, -

- cally to equalize the tension on the; warp on

10

18

-both: heams: and thus to equalize-the tension

throughout the entire warp sheet.

. The object ‘of the invention. is further to.
“provide sugh alet-off mechanism:thus equal-
izing the tension on the warps on both beams,
in-which- the let-off movement shall he con-

trolled; in- proportion: both to the warp. ten-

sion and. to the amount.of yarn on the beams
- or to the varying diameter of the warp mass.

- on the beams, thus'enabling the warp tension

L 1]

to he maintained constant at.each pick.
The: object. of the invention is further to

‘. _provide in.such a.let-off mechanism means

_direetion- by: hand with the tension on the
‘warp beamsremaining.equalized: . '

g8

whereby both beams may be rotated:in.either

*The- object: ofi the: invention is further to

- . provide such a: let-off mechanism:with-an in-
- cluded: clutch- and hand wheel, by which the

i The object of the inwvention:

actuating let-off member and the hand wheel
may: be -connected and disconnected: by the

' clutch thus to place. the rotary movement of
. the warp béams under the control of the hand
“wheel-when desired.. - : 1S

‘ is ‘ _fu;sthéf ﬂd
provide such a let-off mechanism which may.
readily be embodied in; existing looms, -~

- These: and- otlier: objects and. featuzes: of

theinvention wilbappear more:fully from the

B accompanying description and: drawings and

40

willibe particularly. pointed-out in the:claims.
~TIn the preférred: constriiction lustrated

- as oneembodimént of the invention, the prin-
- ciple of the-well:known Draper Roper let<off

45

- mechanisn, such as shiown'in Patent No: 647

815, granted April 17, 1900, is utilized and‘as
this mechanism and as the general: construc-

“tion and operation of a. wide ot broad loom

50

“ane both well known. and familiar to those

skilled:in, the art, it is:only necessary here to
Wlustrate and describe in,detail those Teatures

is to;. provide

of cohstruption in which one preferred form

of the invention may be embodied.
In the drawings: :

Fig.1isa s‘ide'eleyat.ion, partially broken

away of the rear-of the loom.

Fig. 2:is a.top plan view, of the right-hand
portion-of the construction shown in Fig. 1.
~ Fig. 8isa view partially brolen away and
partially in vertical section looking from the

- front-toward:the rear portion of the loom.

Fig. 4 is a detail partially in vertical cross
section taken on the line 4—4 of Fig: 8.
~ Fig. 5 is another detail: partially in verti-
cal cross section taken on the line 5—5. of
F ig. . k S i .

In. the construction illustrated,, the rear
portion of the usual side frames 1. and 2 of the

loom. are provided with suitable. bearings 8.

in which, together with an intermediate bear-
ing 4, are supported the gudgeons: 5. of the
two. axially aligned. warp beams 6 and 7.

These warp beams are of the usual construc-
tion, but with.the warp.beam,6:provided pref-

erably on. the head adjacent the loom. side. 1
with the large gear 8 rigidly secured thereto
and with the warp beam 7 on the head adja-
cent the loom:side 2 provided with the large

-gear 9 rigidly secured thereto.

A whip roll 10. of the usual type extends
across above the two.beams and is journalled
in arms 11 projecting from the shaft 12 jour-
nalled in bearing brackets 18 on the loom
sides. “At the left-hand side this shaft is
provided with a. radially extending arm 14.
The sheet of warps 15 extends from the bar-
rels of both beams 6.and 7 up. over this whip
roll 10 and thence forwardly through the
usual shed-forming mechanism and to. the
usual take-up roll at the front of the loom.

. It.is obwious that the tension upon the
warp, thus divided between the two. beams
6 and 7, must.be equalized throughout dur-
ing the entire weaving operation.or else there
will be a-variation in the character and gual-
ity of:the cloth at different portions of its
width. It is also obvious that the tension on
the warps must. remain. constant at each. pick
or at corresponding; periods-in. each eycle of
the: weaving operation notwithstanding the
continnally decreasing diameter of the warp
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" and that consequently as the weaving oper-.
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mass on the warp beams as the weaving op-
eration proceeds, or else there will be a vari-

ation in the character and quality of the cloth .

lengthwise. The present invention has for

its ultimate purpose the securing of both of

these results. It is assumed that the two
beams when placed in the loom will have sub-
stantially the same diameter of warp mass

ation proceeds, the diamefer of the warp mass
on both beams will decrease at the same rate.

In the preferred form of the present in-
vention illustrated, as in the Draper Roper

Jet-off above referred to, the movement of'the

whip roll shaft 12, due to the variation in ten-
gion on the warp at each pick, and the posi-
tion of an arm 16 determined by the di-
ameter of the warp mass on one of the beams

" are utilized to control the extent of the let-

oft of the warps at each pick. ~ .

The main elements of construction em-
bodying a preferred form of the invention
may conveniently be located on a framework
attached to and projecting from one of-the

side frames of the loom such as the side frame

1, thus enabling the mechanism readily to
be applied to existing looms. . o
A bracket 17 is shown secured by the bolts

18 to the side frame 1 and projects laterally

therefrom just beneath the gudgeon 5 of the
warp beam 6. Another bracket 19 is simi-

larly secured to the side frame 1 and pro--

jects laterally therefrom near the bottom of
the Joom. These brackets at their outer ends
are rigidly connected by a post 20. A bear-
ing bracket 21 is rigidly secured to the post

20 and projects rearwardly therefrom mid-

way between the outer ends of the brackets
17 ‘and 19. ‘A shaft 22 extends across the
loom and has its bearing at one end in the

side frame 2 and at the other end in, the sup-

porting bracket 21. This shaft has ‘secured
thereto a pinion 23 meshing with a gear 9 of-

the warp beam 7. A sleeve 24 is journalled
on this shaft, has a bearing at 25 in the side
frame 1 and has secured thereto a pinion 26,
similar to the pinion 28, which meshes with
the gear 8 of the warp beam 6. An internal
driving gear 27 has its hub 28 journalled on

the shaft 22. A hand wheel 29 having.a Tim -
30 by which'it may be manually operated has'

its hub 31 journalled on the shaft 22 adjacent
the hub 28. Normally this gear and hand
wheel are clutched together and thus rotate
as a single element. The hand wheel 29 has
journalled radially thereof one or more, here-
in shown as two, bevel pinions 82, these pin-
ions being shown as mounted upon radial stud
chafts 33 secured in the annular flange 54

of the hand wheel. These pinions mesh with
‘both members of a pair of bevel gears 35 and

6. The bevel gear 35 is splined at 37 to the
shaft 22, while the bevel gear 36 has a hub
journalled on the shaft 22 and ‘elongated to
form the sleeve 24 to which is splined at 38
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the pinion 26. It will thus be seen that when
the gear 27 is clutched to the hand wheel and
is rotated in either direction, it will drive

differentially, through the mechanism just
described, the two warp beams and thus con- -

tinuously equalize the tension on the warps
extending from the two beams. -~ " -
- The gear 27 which thus drives differential-

Ly the two warp beams is a positively actu- S
‘ated let-off member and its rotary movement

is controlled in accordance with the prin-

It is frequently desired to rotate the warp

70

a5

ciple of the Draper Roper let-off mechanism.

beams by hand, as in the case of a “pick-out”, "~

or whenever required in the operation of the

loom. This hand rotation of the warp beams:

is provided for by the hand wheel 29, the ro-
tation of which, it will be observed, is-also

. imparted differentially to the two warp beams
80 as to equalize the tension thereon under all

conditions. ‘A manually controlled clutch is
provided . for connecting and disconnecting

80

85

the let-off member or gear 27 and-the hand -

wheel 29. In the construction illustrated, a
clutch sleeve 89 is splined at 40 to the hub 28
of the gear 27. “A helical spring 41 on the

hub 28 between the sleeve 89:and the gear 27 -
acts normally to force this clutch sleeve 39
into engagement with the hand wheel, inter-

locking projections being provided between
the adjacent surfaces of the clutch sleeve and
the hand wheel, as shown at 42. The clutch

‘sleeve has its periphery grooved at- 43 and

90 ’

95

this groove is engaged by the arms 44 of a -

bifurcated bell crank lever having a ful-

cruméd shaft 45 journalled in a bearing sleeve.

46 projecting from the bracket 19. The short-
er arm 47 of this bell -crank lever extends

100

laterally and is connected by alink 48 to'a -

treadle 49 fulcrumed at 50 in an arm 51
projecting downwardly from the bracket 19.

105

It will thus be seen that the operator by press-
ing his foot on the treadle 49 may readily
disconnect the clutch and thus place the ro- -

tation of the warp beams under the control

of the hanid wheel 80 and may effect the con-

110 -

nection of the clutch by removing his foot -

from the treadle 49 and allowing the spring

41 toact. . S S _
The gear 27 is rotated by a speed reducing

_gear from the ratchet wheel -52.  The hub 53

115

of this ratchet wheel is journalled on the - -

shaft 22 and extends within the internal gear, -
An eccentric 54.is formed integrally with or: -
1200 -

secured to the hub 53 and has: journalled
thereon the gear 55 having a less-number of

teeth and being of smaller diameter than the - k

gear 27 and meshing therewith. An arm’ 56

extends radially of the shaft 22 adjacent the
125 .-

gear 55. At its outer end this arm is slotted
at 57 to slide on a shaft 58 journalled in an
elongated bearing sleeve 59 formed on:-the

lower part of a bracket 60 clamped by bolts

61 to, and depending from, the side frame 1. -
At the other end the arm 56-is bifurcated to
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straddle and slide on the hub-53. The bifur-
cations of the arm are extended transversely
thereto at 62 and provided with longitudinal
slots 63 engaging diametrically disposed lugs

64 ‘projecting from' the face of the gear 55.
Thus 1t will be séen that rotation of the
-ratchet wheel 52 will impart through  the
~eccentric 54 g circular movement to the gear
55, its rotation being prevented by the arm
jo 56 while the gear travels along' the internal

gear 27, rotating the latter in the same di-

- rectioh, but owing to the difference in the

. gear

s B5.

- number of teeth of the two gears; the internal
will rotate more slowly"than the gear

_The extent ‘of rotary movement imparted

to the ‘ratchet wlieel 52 to let off the warp
‘at each pick is here under the control both

. of the tension on the warps, as indicated by

20

the extent of movement of the whip Toll

- shaft 12, and of the amount of warp on the

s

beams or the diameter of the Wwarp mass at

o -each pick.. The rotary movement thus im-
 parted under these ‘controls to the ratchet 52

1s reduced by the speed reducing gear mecha-

7 nism just described and by the ratio of the .

- pinions 26 and. 23 to the gears 8 and 9 so

50

- that the warp
.- quired . extent.

beams are rotated to the re-

he ‘mechanism’

wheel 52 comprises a'spring-pressed pawl
65 pivoted ona pawl carrying lever 66 ful-

- crumed on the shaft 22. This pawl carrying

lever is given'its' advancing movement by

5 the lay and is ‘always advanced to the same
‘point “when . once adjusted. Its retracting

- ‘movement, which determines the number of

“40

teeth. thus advanced, is under the control

_ jointly of the movement of the whip roll

shaft and the diameter of the warp mass
on the beam. ~ ~° oo oo 0
Since this mechanism is set well out from

~the side of the loom frame, it is necessary

to provide a suitable connection to the lay.

The lay rocker shaft 67 is shown provided
with an upward projection 68; preferably on

the lay rocker support 69. A bracket 70 is

- secured by bolts 71 °to the side frame 1 and

projects laterally therefrom. -A shaft 72 is
journalled in this bracket and carries at each
end rigidly secured thereto upstanding arms

78'and 74. An upstanding arm 75 is secured

as by the bolt 76 to the projection 68 and a

- link 77" is pivotally connected to the upper
~end of this arm 75 and to the upper end of
* the arm 73. A 'link 78 is pivoted at 79 to

the lower end of the pawl carrying lever 66

o

and at its other end has adjustably secured

“ thereto, as by the set screw 80, a slotted head

81 engaging a stud 82 on the upper end of

the arm 74. Tt will thus be seen that as the

‘lay beats up, rocking the shaft 67, these con-

~ nections will act to rock the pawl carrying

~lever 66 counter-clockwise and always ad-
5. vance the pawl 65 to the same extent. - It will

for rotating ‘the ratchet

3

also be seen that the slotted head 81 permits
the pawl to be retracted, upon the backward
movement of the lay, to a variable extent and
thus to pass over a variable number of teeth
of the ratchet wheel. : T

-The arm 14 extending from the whip roll
shaft 13 is connected by a link 83 to an arm
84 secured to:a shaft 85 journalled in the
upstanding arms 86 of an auxiliary bracket
87 mounted on the top of the bracket 17.
This shaft 85 is yieldingly rotated against
the warp by a helical spring 88 on one end
of the shaft engaging at one end the arm 86

and at the other end a collar 89 adjustable
on the shaft. Powerful springs 90 on the

link 83 ‘extend between the arm 14 and an

79

75

80

abutment 91 secured to the auxiliary bracket -

87. Collars 92 enable one or both of these .

springs to be thrown into action and their
force adjusted to produce a greater or less
tension on the warp or pressure of the whip
roll 10 against the warp.. The outer end of

‘the shaft 85 has secured thereto the hub 93

of an arm 94 which extends down alongside
the pawl carrying lever 66. This arm 94
and the opposed surface of the lever 66 are
both longitudinally recessed or- grooved at
95 and 96, respectively.  Small rolls 97 piv-
oted 'in alignment to the upper end of an
arm ‘98 slide in these grooves 95 and 96.
This arm 98 is offset to avoid the shaft 22
and is pivoted at its lower end at 99 to an
arm 100, the hub of which is secured by a
set screw 101 to the'end of the shaft 58. The
opposite- end of the shaft 58 has secured
thereto the arm 16 already mentioned and

the upper enlarged head 102 of which is
adapted to rest-against the warp mass-on one

of the beams.: S _
o It will’ thus ‘be seen that the tension on

‘the warps-15 acts after each beat-up:to de-

press the whip roll, thus compressing the
springs 90 and rocking the arm 84 and con-
sequently the shaft 85 and the arm 94 for-
wardly. But, as this arm 94 is connected by

‘means-of the rolls 97 to the pawl carrying

lever-66, the pawl 65 is retracted to an extent
depending upon the tension on the warp.
The extent of this retraction is further con-
trolled by the vertical position of the rolls
97 and this vertical position depends upon
the position of the arm 16 engaging the warp
mass.” As the diameter of the warp mass

decreases, ~the -arm 16 swings rearwardly

rocking the shaft 58, lowering the arm 100

-anid consequently the arm 98 in which the
tolls 97 are pivoted.. The rearward limit of

movement of the actuating pawl 65 is deter-

-mined by the forward movement of the lay.
‘Thus the extent: of movement of the actuat-
ing pawl is controlled.both by the tension
ter of the warp

on the warp and the diame
mass on the warp beam: - : :

A suitable friction brake 108 is provided
engaging the ratchet wheel 52 to prevent ro-

85
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ment of the actuating pawl. 7
Having thus described the invention, what

tation thereof during the retracting move-

is claimed as new, and desired to be secured
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by Letters Patent, is: Lo
1. Let-off mechanism for a loom having
two warp beams comprising a positively ‘ro-
tated let-off member; a hand wheel rotatable
with the left-off member, manually controlled
means for connecting and disconnecting the
let-off member and hand wheel, differential
driving connections between the hand wheel
and both beams whereby the tension on the
warp.on both beams is continuously equal-
ized, and means to vary the amount of said
rotation of the let-off member in proportion
both to:the sarp tension and to the amount

‘of yarn on the beams at each pick.. -

9. Let-off mechanism for a loom having
two warp beams comprising the construction
defined in claim 1, in which the said manu-

_ally controlled means connecting and discon-

neéting‘the let-off member and hand wheel
comprises a clutch, a spring acting normally

5 to'throw the ‘clutch into connecting position

and a-lever manually operable in opposition
to said spring. R o

3. Let-off- mechanismi for a loom having

two warp beams comprising a driving gear,

a hand wheel, a-manually controlled. clutch -

for connecting and disconnecting the hand
wheel to the driving gear, a pair of gears
driven differentially %y the hand wheel, driv-
ing connections respectively between the two
beams and the driven gears, means for posi-
tively rotating the driving gear to let off the
warp, and means to vary the amount, of said
rotary movement of the driving gear in pro-
portion both to the warp tension-and to the

diameter of the warp mass at each pick, the
disconnection of the clutch enabling the two.

warp beams to be rotated in either direction
by the hand wheel through. the differential
gear mechanism. T S

4, Let-off mechanism for a loom. having

two warp beams comprising a positively ro-.
tated let-off member, a hand wheel rotatable

with the let-off member, manually controlled
means for connecting and.disconnecting the
let-off member and hand wheel, differential
driving connections between the hand wheel
and both beams whereby the tension on the
warp on both beams is continuously ‘equal-
ized, and means to vary the amount of said
rotation of the let-off member. .. - =

5. Let-off mechanism for a loom having . .
two warp.beams comprising the construction-

defined 1n claim 4, in which the said manu-

ally controlled means connecting and dis- .

connecting ‘the let-off member and hand
wheel ‘comprises a clutch, a spring acting
normally to throw the clutch into conmect-
ing position and a lever manually operable
in opposition to said spring. S

8. Let-off mechanism for a loom having

o 1,749,181

two warp beams comprising a driving gear,
a. hand wheel, a manually controlled clutch

for connecting and disconnecting the hand- -

wheel to the driving gear, a pair of ‘gears
driven differentially by the hand wheel, driv-
ing connections respectively between the two

beams and the driven gears, means for posi-:

tively rotating the driving.gear to let-off the

10

warp, and means to vary the amount of said -

“rotary movement of the driving gear, the
disconnection of the clutch enabling the two

warp beams to be rotated in either direction

by the hand wheel through the differential
- gear mechanism. R

7. Let-off. mechanism for a loom having

75

80

two warp beams comprising differential driv- . -

ing connections for the two beams, a hand

wheel acting through said connections to ro-

tate the beams manually “with the tension -

equalized, and ~automatically - controlled -
‘means - acting. through’ said connections to - -

%

rotate the beams and let off ‘the warps 4611 :

both beams with the tension equalized.

8. Let-off mechanism for a loom having

two warp beams and having the construction
defined in claim 7, together with means for

ential driving connections. o :
9. Let-off mechanism for a loomhaving
two warp beams and having the construction

90 i

" disconnecting said automatically controlled = -
means from, and connecting it to, the differ-

95

defined in claim- 7, together with manually

operated means for disconnecting said auto-
matically. controlled means: from; and con- -

necting 1t to, the differential driving connec-
tions. ' T ’ .

00

10. Let-off mechanism for a l_oom ha'viﬁ’g' ,

" two-warp beams and having the construction
defined in claim .7, together with yielding -
means acting normally to connect said auto-

matically controlled means to the differen-

tial driving connections and manually oper- .

able to_effect disconnection thereof.

105

11.. Let-off mechanism for a loom having

two warp. beams comprising a positively ro-
tated let-off member; a hand wheel rotatable

‘with the let-off member, manually controlled
means for.connecting and disconnecting the:
let-off member and hand wheel; differential
.driving connections between-the hand wheel
“and both-beams whereby the tension on the.
warp on.both beams 1s continuously equal-

ized. .

110

36

~In »t‘est-imqny:“v&'r’héferof,"i: have. Signed "my -

name to this specification. "~ . . e
g - HARRY" A. DAVIS.
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