Dec. 6, 1949 A. W. GAGE ETAL 2,490,589
) SHUTTLE CONTROL MECHANISM FOR NARéOW WARE LOOMS
Filed April 26, 1947 2 Sheets-Shest 1

37
13

30

lla

8
P-p
P-A
SB

\
§/s

[\
Yy O

/i

7
w
odbol

N

N

A\

(o4
—PA
253




Dec. 6, 1949 _ A. W. GAGE ETAL . 2,490,589
: SHUTTLE CONTROL MECHANISM FOR NARROW WARE LOOMS
. Filed April 26, 1947 ' 2 Sheets—Sheet 2

Jf/q Zea 2 &

25 L]
w2
3 .
N K
I &

23]




Patented Dec. 6, 1949

UNITED-

2,490,589

STATES PATENT OFFICE

2,490,589,

SHUTTLE CONTROL MECHANISM FOR
NARROW WARE LOOMS

Arnold W Gage, Charles M, _Gage, and Edwm G.
Gage, Clmton, Mass o

Appllcatlon April. 26, 1947, Senal No. .744 220

3 Clalms.
1.

The present invention relates to narrow fabric,
or narrow ware, looms -of the type that are
adapted to weave a numbe1 of sepa.ra.te ta.pes or
ribbons in accordance: w1th a pattern, as when
weaving a large number of similar labels that ,
are connected together in each tape with each
label having a. definite design. Narrow ware
looms of this character provxde 2 large number
of shuttles that are arranged. in horizontal rows,
or banks, for movement back and forth on a bat-
ten structure with respect to a series of warp
sheds passing through the batten,

When a narrow ware loom is operated to weave
a . design, several horizontal banks of . shutt]es
are arranged on the-batten in superposed rela-
tion, with the filling of the shuttles in the sep-.
arate banks being of different color, or character,.
and provision is made for moving the . entire:
batten structure up or down to bring some par--
ticular shuttle bank to the same elevation: as-the,
series of warp sheds.. The shifting of the batuen
structure therefore selects whlch bank of shuttles:
will be driven through the warp sheds and the
position of the batten structure is, automatlcally
determined by the functioning of a pattern con-. 2%
trol mechanism of the jacquard type. In pat-
tern controlled narrow ware looms as_ hereto-.
fore constructed, it has been customary to tra,ns-_
mit indications from the pattern chain through;

a, complicated mechanical arrangement of shafts . 30
and linkages extending from the jacquard mech-
anism to one.end of the loom where the control
box which dete1m1nes the position. of the batten
is located. Since narrow ware looms are usually
over 20 feet in length; any mechanical arrange- 35
ment for transmitting pattern changes from the.
jacquard is subjected to heavy strains and the
resulting wear of - the connected parts - often:
causes faulty operation and.even. breakages or,
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jams in the shuttle. driving mechamsm on the 40

batten structure.

The object of the present invention is to pro-.
vide an improved shuttle control mechanism: fot -
narrow ware looms ‘wherein indications of - the
pattern are transmitted electncally to’solénoids 49
within the control box; the ‘essential operating -
parts of which have been rearranged -so as to’
provide for more ‘accurate and- posmve opera-<
tion of the associated mechanism for determm- 5
ing the position- of the batten structure. As'a -
result of the employment ‘of our 1mproved elec-
trical shuttle control mechamsm breakages and-
shutdowns are reduced- to a minimum, -as’ com<
pared: to the operation of looms ‘equipped Wwith- 55

(CL 139—137)
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purely mechanical elements for transmitting pat-
tern change indications.
--A-further object-of the invention is to pro-
vide a shuttle control mechanism: which: is: not.,

_only simple in construction and reliable in op--

eration, as noted above, but- whlch is also capablev
of. being applied to existing looms by an -easily:
accomplished removal and replacement of reachly;
accessible parts in the -control boxes of such-ex-
isting looms. - The ahove and other advantageousA
features .of the invention will hereinafter -more-
fully appear from the- following - -description con-
sidered - in connectlon -with - the- accompanying,
drawings in which: : "

‘Fig.-1 is.a view in front elevatlon of a portion
of a narrow ware loom mcludmg the batten struce.
ture and its associated: parts of the shuttle con-
trol mechanism.-

-Pig.: 2;is-a- view- in end eleva,tmn of - the
parts shown in Fig.. ‘1, as v1ewed from the right.

Fig. 3 is-an end view partially in section show-.
ing the. application. of - our . improved solenoid
actuated mechanism to. the control box of Flg._
1;:on:an enlarged seale: :

:Fig. 4 is a view similar to Fig. 3 showing thev
posmon of parts when one solenoid is energized.

~Fig. 5 is a: fragmentary-showing, partially in-
perspective, -of the -control mechanism. of Fig, 3.
with.its.connections:to the mechanism for selec-
tively:-determining- the position -of the batten,
shown with:the loom frame removed.

"Fig.6is a view of the parts shown in Fig. 5 with.
one solenoid. energlzed to change the pos1t10n of ;
the batten.. :

~Referring first to Figs. 1 and 2, a portion or,
the: front -of. & narrow.ware loom is shown-in:
which & number- of rows or banks of shuttles i,
2:and 3-are arranged in superposed relation.
across a batten 4 that extends the full width of.
the" 160m. - " The batten- 4 provides spaced blocks
5 whose Taces 6 receive ‘the shuttles i, 2, and 3
as ‘any selected bank- of shuttles is moved back
and’ forth through the warp sheds W that pass
through ‘spaces..T in the batten 4 between
blocks 5 - ’

“The shuttles are adapted to be driven by racks
8. through pmxons 9'in the blocks 5 in coopera.tlonu
w1th su1tab1e dr1v1ng belts and pulleys, only
partlally shown when any particular shuttle
bank is at the same elevation as the warp shedsh
W. In the position: of parts shown in Fig. 1, the
lowermost bank- of shuttles I which carries the
ground filling is at the level of the warp sheds W,
6 that driving of the shuttles - will cause their-
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filling to be laid into the warp sheds W as long
as the batten 4 remains in this position.

As best shown in Fig. 2 the batten 4 is movable
vertically on guides 10 provided by the lay {l
which is pivoted at |la to swing back and forth
in the usual manner and beat up the weft threads
after they are laid in the warp sheds W by se-
lective operation of the shuttles I, 2, or 3, in the
several banks. The position of the batten 4 on
the lay {1 with reference to the level of the warp
sheds W determines which row or bank of shut-
tles I, 2, or 3 will be driven through the warp
sheds, so that a design will be woven in the nar-
row fabrics or tapes in accordance with the dif-
ferences in color or character of the fillings in
the shutiles. The batten 4 is vertically movable
by rods 12 connected to suitable mechanism, here-
inafter described, for automatically determining
the vertical position of the batten in accordance

with the operation of a pattern mechanism of the o

jacquard type. This jacquard mechanism is in-
dicated at J in Fig. 1 as being located about the
middle of the loom and the present invention is
concerned with the manner in which filling
change indications of the jacquard pattern are
transmitted to a control box at one side of the
loom, this control box being generally indicated
by the reference character {3.

Each warp shed W is under the control of the

jacquard mechanism J which is of usual con-.:

struction and provides a set of cards C for de-
termining the pattern that is to be woven into
the labels. In addition to controlling the warps
W, the jacquard mechanism J provides extra

needles under the control of the cards C that are

adapted to actuate hooks within the mechanism.
These hooks are adapted to be moved upwardly
upon receiving an indication from a card needle
to cause a change to oceur in the selection of the
character or color of the filling in shuttles 1, 2,
or 3 for passage through the warp sheds W.

In previous shuttle control mechanisms, the
movements of the jacquard hooks have been
transmitted through a complicated arrangement
of links and shafts to the control box 13 at the
side of the loom. This control box has also pro-
vided a complicated arrangement of cams and
gears responsive to movement, as transmitted
from the jacquard needles so as to determine
which one of the shuttles I, 2, or 3 shall be passed
through the warps when the sheds are next
opened. The object of the present invention is to
replace the old mechanical arrangement by an
electrical control of an extremely simple and
effective character that will perform all of the
essential functions of the shuttle control in co-
operation with the jacquard mechanism J.

“In the electrical control, switches S—A and
S—B are provided, with the movable contact
arms 14 and 5 of the switches being connected
to the hooks by pulls P—A and P—B, respectively.
Each switch also provides a stationary contact
16 or 17, with the movable switch arms and
stationary contacts 14, 16, and {5, 1T connected to
solenoids A and B of the shutfle control. As
shown, closure of the switch S—A by movement
of the pull P—A will energize the solenoid A,
while closure of the switch S—B by movement
of the pull P—B will energize the solenoid B. The
connection to the jacquard hooks is indicated in
dotted lines in Fig. 1.

*As indicated in Fig. 1, the shuttles { which
carry the ground filling will operate on each
opening of the warp sheds so long as the sole-
noids A and B are not energized by closure of
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either switch S—A or S—B. However, if eithet
solenoid A or B is energized, alone, by closure of
its switch, in response to an indication from a
card C, the shuttles 2 will be moved through the
sheds. Energization of both solenoids A and B,
together, in response to a dual card indication
serves to bring the shuttles 3 in position for move-
ment through the warp sheds, so that a design
will be woven in each tape in accordance with
differences in the fillings, as determined by the
patiern.

Referring now to Fig. 3, there is shown an ar-
rangement whereby the solenocids A and B are
adapted to select which of the shuttles 1, 2, or 3
are to be moved through the warp sheds W. It
is to be understood that the arrangement of parts
shown in Fig. 3 for the solenoid A is duplicated
for the solenoid B, with the electrical control
mechanism cooperating with existing batten
operating parts of the loom that are shown only
partially in Fig. 5.

The solenoid A provides a plunger {8 that is
pivotally connected to a link 19 which is in turn
connected to a hammer 20. The upper end of
the hammer 20 is pivoted at 21 to a frame 22
forming part of the control box 13 which is at-
tached to one end of the loom and serves to sup-
port the other related parts of the control mech-
anism. The relation of the frame 22 with re-
spect to the operating mechanism for the batten
4 is shown in perspective in Fig. 5, and on a re-
duced scale in Fig. 2.

The hammer 20 is engaged by a spring 23
which tends to hold a lug 24 on the lower end of
the hammer in engagement with one side of a
slide 25 that is vertically movable in the frame
22. When the hammer 20 is in the position of
Fig. 3 a locking hook 26 pivoted at 27 has its
upper end 26a projecting over the upper end of
the slide 25.  Therefore, with the hook 26 in this
position, the slide 25 is not permitted to move
upwardly under the pull of a motion transmitting
mechanism consisting of a series of links 28 and
associated levers 29, turnable with shafts 30 that
extend parallel to the batten 4, as best shown in
Figs. 1 and 2. This mechanism thus serves to
connect the slides 25 to the batten control rods
12 that determine the horizontal position of the
several banks of shuttles I, 2 and 3 with respect
to warp sheds W. In the general showing of
Fig. 5, both slides 25 are shown as being held
down by the ends 264 of the pair of locking hooks
26 that are under the control of the solenoids A
and B.

In this basic position of parts the solenoids
A and B are deenergized, so that the ground
filling shuttles | will operate in unison through
the sheds all the way across the batten 4, back
and forth movement being imparted to the
shuttles by any suitable mechanism for moving
the racks 8. Still referring to Fig. 5, each slide 25
is moved to its lower position by pairs of treadles
31 pivoted at 82, with the treadles 31 being given
up and down motion as indicated by the arrows
through any suitable mechanism operating
in timed relation with the drive shaft of the loom,
see Fig. 2. In its downward movement the end
of each treadle 31 is adapted to engage a slide
hook 33 pivoted at 34 on the slide 25 as shown
in Fig. 3. In the lowermost position of the slide
25 the end of each hook 33 is forced outwardly
by a stop 35 fixed on the frame, although as
soon as the slide 25 starts to move upwardly, a

. spring 36 will turn the hook 33 about its pivot
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34! to withdraw the-end 334 of the hook: froms

engagement by its-treadle 21, see Fig. 4..
- ‘As:best shown:in: Fig: 3, the: locking: hook: 26

passes- through a slot: 19¢ in: the link' {9:which
connects the hammer-20-to the: solenoid plunger:
I8. - Therefore, when the solenoid A is energized:

by closure of the-switch. contacts 14 and {6, in

response: to- an-indication: for a- shuttle: change:
from a-card €, the parts will be moved into the:
_position of Fig. 4. In this position; the hammer.
20 has- been-swung: to the right about-its pivot.
21 thereby causing the link 19 also to swing the
hook -26 to' the right to remove its end 26a-from:

its-previous position:over the top of the- slide

25.: Therefore, the slide 25 -can move upwardly:
before- the next beat-of the batten 4 so-as.to.
permit the batten: control rods 12 to move down-~

wardly -into -the position of Fig. 6, wherein the:

middle shuttles 2 have been positioned for-move=
ment-through the warp-sheds W. In the raised.
position of the slide 25, it is to be noted that

the hook 33 is inside the slide so that the next
downward movement of the treadle 8! will not
pull the slide- down -as long as the solenoid A
is-energized. However; should the switch S—A
be opened in response to the pattern of the card
C, the-spring 23 will move the hammer 20 to
the left, as viewed. in Fig. 4, thereby. causing the
lug- 24: on the hammer to press the hook 32 into

the: dotted line position, so that the next down:

beat. of either treadle 3 will return the slide
25 to' the position of Fig. 3, where it is again.

locked by the end portion:of the hook 286a until’

another shuttle change is indicated.

As previously noted, energization of either
solenoid A or B will bring the middle shuttles
2 into weaving position and this selective opera-

tion is shown in Figs. 5 and 6. ‘It is to be noted-

that the rods 37 which operate the slides 25 are
connected at their upper ends to a cross lever
38 pivoted at its middle to the first link 28 of
the: previousiy  described motion transmitting
mechanism that is connected to the batten con-
trol rods {2 through the series of levers 29 and
shafts 36, and the interposed second link 28.
Assuming that the solenoid B is deenergized, so
as to hold its slide 25 down, the upward movement
of ‘the other slide 25 under the control of solenoid
A, will turn the cross lever 38 about its left-
hand end which. is held fixed, as.shown in Fig. 6.
This limited movement of the lever 38 permits the
batten control rods {2 to move downwardly only
far énough to position the middle bank shuttles
2 for movement throligh the warp sheds W, as
indicated by dot aid dash line.

Obviously, should the solencid B become ener-
gized through closure of the switch S—B while
the switch S—A is open, the lever 38 will be
swung into the dotted line position of Fig, 6,
wherein the lever 88 turns about the fixed end
of the right-hand slide rod 31. Should both
solenoids A and B be energized together, under
the control of & card C, then both slides 25 are
permitted to move upwardly into the position
shown in dotted lines in Fig. 5 from which it is
obvious that the middle point of the lever 38
can rise higher than as shown in Fig. 6 to per-

. mit the batten control rods i2 to move down-
wardly far encugh to position the top bank of
shuttles 3 for movement in the warp sheds.

As previously pointed out, the treadles 31
which operate in pairs to move the slides 25
down are driven from the main shaft of the
loom, so that one treadle 31 will move downwardly
to engage a hook 33 in advance of each beat of
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the: batten: 4-into the:;warp:sheds: W = Therefore;
assuming: that- both: solenoids-A and B-are dex:
energized;, both slides: 25~will: remain- down' in-
the position-of Fig. 5:by. reason-of the fact that:

: the locking: hooks: 26-will' hold: the: slides: down:

against the: upward: pull of the slide rods 37 as:
first one and then:the -other of the treadies 31
are:raised. " ‘Therefore, as lons as the solenoids:
A-and:B remain’ deenergized; with the ‘switches:
S-—A and: S—3B- open, the: batten 4 will remain:
in: the position: of Fig. 1 .with the ground. filling:
in"the lower bank 6f shuttles 1. being. woven :in:
the several tapes; . :

Assuming now: that:s filling change is indicated:
by-a pattern:card:C:to:close:the switech 8—A-and:
energize thei'solenoid A, turning movement of
the: hook: 26 from’ the:position of Fig. 3 into:the:
position of Fig. 4 will permit the: associated:slide;
25:to move upwardly into:-the position - of Fig. 6
in: response: to. upward pull-on the rod 37 by the:
welght of the batten:4: When this oceurs,: the:
resulting upward movemerit. of the rod 37 acting:
through: the cross lever 38 and the connectiéns
28, 29 and. 30 leading to the batten control rods:
12, will' permit the batten 4 to fall into the posi--
tlon of Fig: 6 to bring the middle bank of shuttles:
2 to the horizontal level of the then open warp:
sheds. W. The entire-bank of shuttles 2 will
then ke driven through'-the: sheds: to: lay. a new:
tyove of filling that: differs in color or chdracter’
from the ground filling: previously laid- by the:
shuttles |. Thig laying- of the filling by the:
shuttles 2 is followed by beating up of the- fillings:
as the warp sheds are closed., -

Assuming that’ the pattern card 6§ is laid. out:
to.cause the laying-of successive fillings from the-
shuttles 2, the switch:S—A win: remain- closed:
and the solenoid A will remain energized. Should:
this occur, it is evident that the slide hook. 33
will remain in the full line- position of Fig:. 4 so
that the next downward beat of the associated
treadle 31 will:not pull the slide 25 downwardly..
As 3 result; the batten 4 will remain in:the posi--
tion of Fig. 6, so that-the middle bank: of shutties
2 will-again lay the same filling in the open.warp
sheds W.

If, however; the: pattern card C calls for the:
laying of a ground filling from shuttles I to: suc-
ceed the laying:of fillings from shutties 2, the re~
sulting deenergization of solenoid A or B will
cause the spring 23 to move the hammer 20 from:
the position of Fig. 4 hack to the position of Fig.
3." Assuming that the slide 25 is then raised as’
‘shown in Fig. 4, the lug 24 at the end of the ham-
mer 20 will move the slide hook-83 into the dotted
line position of Fig. 4 wherein the end 33a of the
hook will be engaged by the treadle 31 on its next
fownward beat to carry the slide 25 downwardly
to the position of Fig. 3. As the slide 25 reaches
its lowermost position, the locking hook 26 re-
sumes its former position with its end portion
26a in position over the top of the slide 25 to
;prevent upward movement of the slide when
either treadle 31 moves upwardly.

When the pattern card C calls for a filling of
the type in the shuttles 3, both switches S—A and
S—B are closed simultaneously to energize hoth
solenoids A and B. When this occurs, the op-
erations previously described with reference to
Figs. 3 and 4 take place with respect to both
hammers 20 so that withdrawal of both locking
hooks 26 permits both slides 25 to move up-
wardly. Simultaneous upward movement of both
slide rods 37 then causes the cross lever 38 to as-
sume the dotted line position of Fig. 5 wherein
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the pivot 38a of the cross lever occuples a posi-
tion above the position of the pivot in Fig. 6
wherein only one slide is up. The increased
amplitude of movement of the connections 28, 29
and 30 leading to the batten rods 12 permits the
batten 4 to move downward a distance sufficient
to bring the top bank of shuttles 3 into the hori-
zontal plane of the open warp sheds W. The
filling from the shuttles 3 will then be laid into
the fabric of the tapes for one or more beats of
the batten, in accordance with the operation of
the switches S—A and S—B to simultaneously
energize or deenergize the solenoids A and B.
Upon deenergization of both solenoids A and B,
movement of the hooks 33 into the dotted line
position of Fig. 4 will cause both slides 25 to be
pulled downwardly by the treadies 3 to move the
batten 4 upwardly into the position of Fig. 5,
wherein the bank of shuttles { carrying the ground
filling will be laid into the warp sheds for one or
more beats until the next filling change is indi-
cated by the card C of the jacquard mechanism J.

From the foregoing, it is apparent that by the
present invention there is provided an improved
shuttle control mechanism for looms of the nar-
row ware type, wherein pattern indications for
filling changes are transmitted electrically to the
control box, so as to cause accurate and positive
actuation of the associated mechanism for de-
termining the position of the batten. As a result
of the employment of our improved shuttie con-
trol mechanism, breakages and shutdowns are re-
duced to a minimum, and as previously pointed
out, the control mechanism of our invention is
capable of being applied to existing looms by an
easily accomplished removal of existing parts of
- control box and their replacement by the new
parts.

We claim:

1. A shuttle control mechanism for narrow
ware looms comprising in combination, a series
of warp sheds, a batten structure carrying banks
of shuttles in superposed relation, said batten
structure being movable, as a unit, to position any
one of said shuttie banks at the elevation of the
warp sheds, a control mechanism at one side of
the loom comprising a vertically movable slide
connected to the batten structure so that the
weight of same tends to move the slide upwardly,
accompanied by downward movement of the bat-
ten, a latch for holding down said slide and a
solenoid for operating said latch to permit up-
ward movement of said slide upon energization
of said solenoid.

9. A shuttle control mechanism for narrow
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ware looms comprising in combination, 4 series
of warp sheds, a batten structure carrying banks
of shuttles in superposed relation, said batten
structure being movable, as a unit, to position
any one of said shuttle banks at the elevation of
the warp sheds, a control mechanism at one side
.of the loom comprising a vertically movable slide
connected to the batten structure so that the
weight of same tends to move the slide upwardly,
sccompanied by downward movement of the bat-
ten, a lateh for holding down said slide, a solenoid
for operating said latch, a pattern control mech-
anism for indicating a change in the fillings car-
ried by said shuttles, and electrical connections
extending between said solenoid and said pattern
control for energizing said solenoid in response to
a filling change indication, to operate said latch
and permit upward movement of said slide to po-
sition a different bank of shuttles at the elevation
of the warp sheds, as the batten structure moves
downwardly.

3. A shuttle control mechanism for narrow ware
looms comprising in combination, a series of warp
sheds, a batten structure carrying banks of shut-
tles in superposed relation, said batten structure
being movable, as a unit, to position any one of
said shuttle banks at the elevation of the warp
sheds, a control mechanism at one side of the
loom comprising a vertically movable slide con-
nected to the batten structure so that the weight
of same tends to move the slide upwardly, accom-
panied by downward movement of the batten, a

latch for holding down said slide, & treadle for

moving down the slide between beats of the bat-
ten structure into a position in which said slide
is held by the latch and a solenoid for operating
said latch to permit upward movement of said
slide upon energization of said solenoid, accom-
panied by downward movement of the batten to
position a selected bank of shuttles at the ele-
vation of the warp sheds.

ARNOLD W. GAGE.
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