Nov. 30, 1954 J. FISHER 2,695,635
: | PICK AND PIGK MECHANISM

Filed May 11, 1953 4 Sheets~Sheet 1
/87 2
/130
J yr7 | *] (] /56,
i ‘ /37
1 nfl I - § (‘/33
129 |- 1Sl 736

A
2"

_ INVENTOR.
Fig. 2 JorN FIsHER
Y

B .
JEICHEY, WIATTS, £ DGERTON & MSNENNY
ATTORNEYS



J. FISHER 2,695,635

PICK AND PICK MECHANISM

Nov. 30, 1954

4 Sheets~Sheet 2

Filed May 11, 1953

INVENTOR.

JOHN FisHER

221

7S, £ 265?7' ON £ MSNENNY
ATTORNE YS

REICHE Y, A
Fredtin

BY



Nov. 30, 1954 J. FISHER 2,695,635

PICK AND PICK MECHANISM
Filed May 11, 1953 4 Sheets-Sheet 3

}m\w

N
1 1] < \
1
/ i N\ \ ©
/ B \ &
1 N N
/] 3 N N
’ ~ N
g  © \
; N o N
1L N
; \ﬁ' & 9 N b N
g N \
¢ \
; I ‘0 d- N
A W ™ N
/i ] \
1 4 rI.
/1 i
@ i )
l
Q A
AN
S i L
(L]
W INVENTOR.
Ry v T Joun Frsner
[] BY . N
R2ICHEY, WAT 7S, FEDGELTON & MNENNY
Zteslonc

ArToPNEYS



Nov.' 30, 1954 J. FISHER

2,695,635
PICK AND PICK MECHANISM
Filed May 11, 1953 4 Sheets~Sheet 4
48
el
f16.7
pickop —~ " Feep
B < - < < < o
P ———
G . C - ») < < 2D
/0
11
B < < < « A
Fi G 9 . 2
O——C-+ - D o
A/vs://o
Fi6.10 7
G G—C e [ )f— —
gr/z
M~
B "(/a <R
! .
Fig.// o—c Y. ) ,‘ — p o
IRE o7 " }o
A ¥ 1
_ B. . [
F/ 6~ /2 /‘/‘/’/)/)j: _/Z_ =]
o—¢ ' INVENTOR.

JoHN FISHER

R2ICHE Y, WATTS EDGEETON & MENENNY

BY

ATTORNEYS



United States Patent Office

| 2,695,635
Patented Nov. 30, 1954

1

2,695,635
PICK AND PICK MECHANISM

John Fisher, Clevéland, Olilo, assignor to The Wartier & -

Sv;l'asey Company, Cleveland, Ohio, a corpotation: of
Ohio ‘

Application May 11,1953, Serial No. 354,025
9 Claims. (CL 139-—126)

This invention relates to weaving, especially high speed
weaving and has for its pfincipal object endbling perfect
¢loth to be woven.

An object of theé invertion is to draw weft thread
altetnatély from diffefent packages in ordér to overcome
the effect of changes in weight or color of different por-
tions of the weft threéad in a single package.

Whenever a single source of yarn or weft thread is used
in a weaving machiné any varidtion in the yarn tends to
appéar as a bar or a definite  area in the finished cloth
with the Tesult that the cloth is imperféet and must be
rated 4s second quality. . When the variations in yarn con-
sist ‘of differences in diameter of the yarn throughout
the yarn package; a smaller than normal diameter will
result in a loose weave eloth while a larger than normal
diameter will result in a tight . weave cloth. There may
be a variation as a result of a flaw in the preparation of
the yarn such as a difference in the amount of twist in
the yarn or the use of a different type of oil during
some stage of the yarn preparation. Such differences
in quality of the yarn tend in themselves to produce varia-
tions,_in appearance of the cloth.. Moreover this type
of difference variés the rate of absorption of dye by the
yarn and results in different shades of dye color in the
same yarn package. )

It is accordingly an object of the invention to overcome
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the effects of various kinds of yarn variation and to al- -

ternate the yarn feed from' different sources of supply
as the weft is laid into the shed of the weaving machine.

A specific object of the invention is to provide an
attachment for standard wéaving machinés of the gripper
shuttle type which may be installed for enabling weft
thread from two different packages to bé féd into the
shed alternafely without changing the . geneial principle
of operation ér mechanical functions performed in othér
paits of the weaving machifie. ) ‘

It is an object to. providé such an atfichment which
will permit sfinddrd shiittles with standard weft thread
grippers t6 bé émployed and which will fanction with
sfa;f;dard mechanism fot 6péning and closiig jaws in the
weft
weft gripper jaws in the shuttles as the weft thread is
preseiited fo a stiuttle By the weft thiead fesdsr.

Othier 4nd fiirther objééts, featiires and advantages will
bécoiie apparerit as the desciiption procesds.

In the statidard pickifig thechanismi known to those
skilled in the art the weft thread is presetited to the shuttle
by the thiread feeder Which travels back and foirth be-
fween  Stations at which it presents the weft thread o
the shiittle and at ‘which it takes 4 niew gtip of weft thread
from the supply spool ot packiage. As the weft thread
féeder presents the weft threud to the shuttle it releases

the thread and shitttle jaws aré closed to grip thé thread.

‘Thereafter the shuttle is fired of “picked” and the weft
feeder . noves forward atid régrips the thread while it
is being cut. WHhen the weft feeder has pripped the thread,
it is returned to its initial positiot. This action ‘is well

krowd to those skilled in the art being deéscribed and

explaitied for exatmple in Platrwaller Patent #2,578,205.

In carfyifig out my ihveéition in accordanéé with a
pteferred form theteof & lonigitudinally movable attach-
ment plate is provided carrying & pair of weft feeders

tifounted side by side oh the plate. A laterally movable -

siipport for the plate is provided s '4s to brihg oneé of the
btg'e‘t of the weft foedérs in the normal lihe of shuttle

thread feedérs aiid for opening and ¢closifig the

45

50

60

65

70

75

movement afid coopefating with the shvttle in the normal 80

“pathi of the standard machine. The two fégders, however,
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are associated with separate packages so that, when the
feeder supporting plate is in one lateral position, weit
thread from one package is presented to the shuttle; and
when the plate is in the other alternative position weft
thread from the othér package is preseiited to the shuttle.
Suitable driving mechanism, synchronized with the other
movements of the weayinig machine, is provided for pro-
ducing the lateral motion of the weft-feeder-carrying at-
tachment plate. Shuttles are picked in the usual manner,
but the shuttles picked alternately carry weft from differ-
ent packages. Therefore, I refer to my novel mechanism
as “pick and pick” mechanism. :

A better understanding of the invention will be afforded
by the following detailed deéscription considered in con-
junction with the accompanyitig diawings in which

Fig. 1 is a general front view of a weaving machine
showing two separate weft thread packages, which may
be used alternately (the front of the machine being the
cloth-beam location whére the operator stands);

Fig. 2 is a ctoss-séction of thé apparatus of Fig. .1 rep-
resented as ¢ut by plane 2—2, as viewed from the right;

Fig. 3 is a view of the pick and pick meéchanism viewed
from the réar of the weaving machiné with a guide mem-
ber broken away in part; | ‘ ) ‘

Fig. 4 is a sidé view of the mechanism of Fig. 3 with
ceftaini parts shown in section (ds Seen from the left-
end of the weaving machine of Fig. 1);

Fig. 5 is 4 view of d &ection ¢ut by plane 5—S5 répre-
sented in Fig. 3; ‘

Fig. 6 is a view of the apparatus showing the drive from
the main drive shaft to a caim shaft and the drive. for
the pick dnd pick mechanisin as viewed from the fromt
of the wedving maching; ;

Fig. 7 is a side view of the drive mechanism which
is used for driving the mechatiém illustrated in. Fig. 3, as
viewed fromi the left end of the weaving machine; and

‘Figs. 8, 9, 10, 11 and 12 dre ¢chematic diagrams illus-
trating. the manner of operationn of the pick and pick
mechanism. ‘ . )

Referring to the drawings, in the form of apparatus
shown by way of illustration, the weaving machine com-
prises a supporting frame including a pair of side plates
121 and 122 (represented i Fig. 1) sécured to ¢ross mem-
bérs 123 and 124, shown in. ¢ross=séction in Fig. 2. The
weaving machine is of the gripper shuttle type as illus-
trated. In Fig. 1 there is visible 4 roll of cloth 125 which
has beer wound on the cloth beam 126. There are Heddle
frames 127 catrying heddles for the weaving machine.
Shedding mechanism ig enclosed within the housing 128
shown at the left in Fig. 1 and two stationary spools or
packages 129 and 130 ate provided for the weft yarns.
The thachitie may be provided with shuttle picking, guid-
ing atid conveying mechaiiisin of the genéral type illus-
tratéed in  Patents Numbers 2,160,338, 2,160,339,
2,136,703, 2,420,380 to Moessingét and 2,099,627 to Ross-
man, aiid Patént 2,514,152 fo Darash.

In the appatatus represerited in Fig. 1 there is an electric
motor 131 for providig the driviig power, which. is
adapted to diive thé migin shaft 33 through a suitable
drive, such as & belt or chain diive 133. A hand wheel
136 may also be providéd for theé main drive shaft 33.
In order to ficilitate rapid stoppage of operating parts -
of the weaving machine in ¢aseé of thread failure or failire
of some operative part of the weaving machine, an auto-
matically operating ¢iuteh and braké mechanismi i§ also
provided which is concealed within the drum 137, repre-
sented in Fig. 1.

Referring to Fig. 2, the weaving machihe includes a
warp beam 138; the heddle framiies 127 eartying heddle
eyes 139, a picker box 141 including Iy miechanism 142,
and the c¢loth beami 126. Thet¢ is 4 conventional sup-
porting bar 143 carrying a phirdlity of drop wires 144 for
an electrical stop mechanism responsive to failure of warp
yaiii, to stop shaft 145 represéniféd in cross-section in
Fig. 2 adapted to be actusted by any oneé of numerous
stop totions; not visible i Fig. 2, including certain con-
vertional stop mechatiism, 16t descéribed herein, and a
mianial ¢ontrel hatidle 146 for starting and stopping the
weaving machine., There is a pivéted support for a whip
roll 151. ‘

Diiring the operatiorn of the weaving fhachine thie warp



2,605,635

yarns or threads 152 are drawn from the warp beam 138
over the whip roll 151 through the drop wires 144 and
formed into a shed 153 by the operation of the heddles
127 controlled by the shedding mechanism 128. They
are then drawn through the dents of a reed 154 carried
by the lay mechanism 142 along conventional rolls 155
to the cloth beam 126 in the form of cloth 156. As in
conventional gripper-shuttle weaving machines, the weft
threads, thrown through the shed 153 to a receiving box
158 by the mechanism in the picker box 141 driven by
a picker shaft 157 (see Fig. 6) geared to the main shaft
33, are beated in by the reed 154 to form the ¢loth 156.
Shuttle guides 161 guide the shuttles through the shed
153. In order to avoid weaving defective cloth in the
event of warp breakage, weft fajlure, or other faulty
operation and in order to guard against the weaving of
numerous picks of cloth after such a defect has occurred
as a result of the high speed of operation of the auto-
matic weaving machine shown a suitable mechanism
associated with the stop shaft 145 is provided for stop-
ping the weaving machine as soon as a warp thread
failure, weft fault, or some other failure takes place.

For returning the shuttles to the picker box after
they have reached the receiving box, a conventional shut-
tle conveyor 147 is provided.

Within the picker box 141 there is conventional mech-
anism for elevating each shuttle in succession from the
return conveyor to a position at which weft thread is
presented to the shuttle. In the conventional mecha-
nism there is a single weft thread feeder with jaws for
holding the weft thread, and the shuttles likewise have
jaws for holding the weft thread. Jaw-openers suitably
synchronized with the shuttle conveyor, picking and
beat-up operations, act to release the shuttle jaws to
close them as the feeder jaws are opened. The opera-
tion of such mechanism is described in the aforesaid
Pfarrwaller Patent No. 2,578,205.

In utilizing my pick and pick mechanism the same
shuttle elevating, opening and closing, and feeder jaw
opening and closing mechanisms are employed. How-
ever, in place of a plate having only horizontal move-
ment for carrying a single weft thread feeder, I employ
the apparatus illustrated in Fig. 3 including a depend-
ing plate or arm 10 supporting a pair of weft-thread
feeders 11 and 12. As will appear, the plate 10 is mov-
able both horizontally and vertically. Conventional
means are employed for producing the horizontal mo-
tion; novel means constituting a part of my invention
produce the vertical motion. As shown, the weft feeders
11 and 12 are of conventional form, each consisting of
a pair of spring jaws normally springing together to hold
the end of a supply of weft thread, one from the pack-
age 129, the other from the package 130 (Fig. 1).

Mechanism is provided for causing the weft-feeder arm
10 to follow a path illustrated in Fig, 8, with forward
motion horizontally and return motion diagonally toward
upper and lower positions  alternately. This is done
in order that one feeder 11 or the other 12, will follow
the line O—O of shuttle travel, for first feeding the shuttle
and then regripping the end of the weft thread.

For enabling the plate 10 to execute the motion de-
scribed, there is a guide channel 13 secured to the plate
10 and a guide-way 14 is provided, in which the channel
13 may slide, as illustrated in Figs. 3 and 4. For verti-
cally moving the members 13 and 14, two racks 15 are
secured to the guide-way 14 near the ends thereof. The
central portion 16 of the guide-way member 14 is cut
away to form upper and lower edges 17 and 18. An
adjustable stop block 19 is provided, which is adapted
to cooperate with the edges 17 and 18 for limiting the
travel of the racks 15.

Gears 20, carried by a shaft 21, and meshing with
the racks 15 are provided. As will be described more in
detail hereinafter, means are provided for oscillating the
she‘liftl 221 to raise and lower the weft thread feeders 11
an .

In order that horizontal oscillation of the weft feeders
11 and 12 may be produced independently of the vertical
movement, a guide-way plate 22 is secured to the plate
10, having a vertical groove 23 as illustrated in Fig. 3.
Horizontally moving drive mechanism is provided in-
cluding a nose 24 formed in an enlarged end 25 of a
lever arm 26. The nose 24 cooperates with the vertical
groove 23. A cam follower 27 is carried at the opposite
end of the lever arm 26 (Fig. 6) for cooperation with
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a cam groove 28 in a barrel cam
shaft 30. ‘

Conventional feeder jaw:openers 31 and 32 are pro-
vided, which are secured 'to transversely, horizontally
moving mechanism, not shown, which operates in the
same manner as in conventional weaving machines.

For driving the cam shaft 30 from the main drive
shaft 33, gearing is provided, comprising a gear 34 keyed
to the drive shaft 33, a gear 35 meshing with the gear
34, and a gear 36 keyed to the cam shaft 30 and mesh-
ing the gear 35.

For producing oscillation of the shaft 21 carrying the
rack-operating gear 20, another cam mechanism driven
by the cam shaft 30 is provided. There is a gear 37
keyed to the cam shaft 30 meshing with a gear 38, car-
ried by a stub shaft 39. There is a lever arm 40 freely
pivotal upon the shaft 30.

The lever arm 40 carries a cam follower 41 and has
a transverse arm carrying a second cam follower 42.
The cam followers 41 and 42 are on opposite sides of
the arm 40. For positively driving the lever arm 40
through the cam followers 41 and 42, two cams 44 and
45 are secured to the stub shaft 39, on either side of the
arm 40. A link 43 is pivotally secured at one end to
the upper end of the lever arm 40 and at the other end
to a gear segment 46, which is pivoted on a pin 47 and
meshes with a gear 48, keyed to the shaft 21.

During the operation of the weaving machine a single
pick of a shuttle takes place for each rotation. of the
main drive shaft 33. This action takes place through
mechanism, not separately illustrated, within the picker
box 141 (Fig. 2). Likewise for each rotation of the
main drive shaft 33 a single beat-up motion takes place
through the action of the reed 154 and the shedding
mechanism produces an operation of the heddle frames
127 to produce a new shed 153 once for each rotation
of the main drive shaft 33.

The gear ratio between the main drive shaft 33 and
the cam shaft 30 is such that the cam shaft also makes
a single rotation for each of the operations just de-
scribed. This causes the oscillating lever arm 26 to pro-

29 mounted on a cam

‘duce motion back and forth horizontally of the guide-

way 23 once for each rotation of the main drive shaft
33 in order that weft thread may be fed to a shuttle
each time the shuttle is to be picked. )

As illustrated, the gear ratio between the cam shaft
30 and the stub shaft 39 is 1 to 2, however, so that two
rotations of the cam shaft 30 are required for each ro-
tation of the cams 44 and 45. Consequently, for each
rotation of the main drive shaft 33 the link 43 is driven
in one direction only, being driven forward for one pick
and back for the next pick, and so on alternately. As
shown in Fig. 7 the cam shape is such that for nearly
one-half rotation of the cams 44 and 45, the cam fol-
lowers remain stationary and through a small angle the
cam follower drops or rises and then remains stationary
again. Since the shaft 39 makes one revolution for two
revolutions of the main drive shaft, the guideway 14 is
lowered after one pick and raised after the next pick,
the operation thus alternating indefinitely. The arm 10
carrying the two weft feeders 11 and 12 is therefore sub-
ject to the action of both the barrel cam 29 and the flat
cams 44 and 45. The cam 29 operating at twice the
speed of the cams 44 and 45. ) .

Referring to Fig. 8, the arm 10 is moved horizontally
along the line AB by the action of barrel cam 29 while
the constant radius of the portion of the cams 44 or 45
is effective. Then on the return stroke while both sets of
cams are effective, the arm 10 follows the diagonal path
BD. On the next forward stroke the arm 10 is caused
to follow the path DC; whereas on the return stroke
the action of the cams 44 and 45 causes the arm 16 to
be lifted simultaneously with the -horizontal motion so
as to follow the diagonal path CA.

Referring to Fig. 9 since the path of shuttle travel ‘is
along the line OO, when the arm 10 is in its upper position
the lower feeder 12 is in the position to present thread
to a shuttle 49. Accordingly at the point D the thread
feeder presents the thread to the shuttle. As in the con-
ventional mechanism, at this point the feeder-jaw-opener
prongs 31 (Fig. 3) are inserted to release the thread from
the feeder 12 as the shuttle jaw opener (not shown) is
released to permit the shuttle jaws to grip the thread.
Thereupon the shuttle is picked by the picking mecha-
njsm 141 which projects the shuttle through the shed 153.
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Thereafter the thread feeder 12 moves from the point
D to the point C as illustrated in Fig. 9. At this posi-
tion the feeder-jaw-opener 32 (Fig. 3) is released by con-
ventional mechanism (not shown) for gripping the weft
thread an instant before the portion of the thread beat in-
to the shed has been cut off by mechanism not here shown.

As the arm 10 moves from the point B to the point
D the weft thread feeder 12 is moved out of the shuttle
action line OO and the weft thread feeder 11 is moved
into the shuttle action line OO as shown in Fig. 10.
This time the thread feeder 11 presents its thread to
the next shuttle which has been brought into position by
mechanism, not shown, and that shuttle is fired. There-
upon the thread feeder 11 travels from point D to point
C to pick up the thread as in the previous case (see
Fig. 11). However, since the feeder 11 holds weft thread
from the package 129 and the feeder 12 holds weft thread
from the package 130 weft threads from different pack-
ages have been fed in succession. On the return stroke
the arm moves from the point C to the point A and the
weft feeder 11 is removed from the shuttle action line
00. Accordingly, the weft thread feeder 12 is again
placed in its original position in the shuttle action line
OO as illustrated in Fig. 12, and the cycle is repeated. The
cycles continue indefinitely with. weft thread from the
packages 129 and 130 being beat into the shed alter-
nately.

In each case the weft-thread feeder 11 or 12 is in the
same position in which the single weft thread feeder of
conventional machines would be for both the shuttle
picking and the weft thread pick up positions so that the
standard feeder opener and closer mechanisms 31 and 32
in their normal operating position may be employed and
no change in the standard equipment is required in this
respect. - Likewise, whichever shuttle is to be picked
is in the same position when the weft thread is presented
to it as in the conventional apparatus so that the standard
shuttle opening and closing mechanism for controlling
the thread gripping jaws of the shuttle may be employed
as in-the conventional apparatus.

While I have described my invention as embodied in
concrete form and as operating in a specific manner in
accordance with the provisions of the patent statutes, it
should be understood that I do not limit my invention
thereto, since various modifications thereof will suggest
themselves to those skilled in the art without departing
from the spirit of my invention, the scope of which is set
forth in the annexed claims.

What is claimed is:

1. Pick and pick mechanism comprising in combina-
tion with the cam shaft of a gripper-shuttle type weaving
machine, a cam thereon, a pair of weft thread feeders, a
movable supporting plate therefore carrying the feeders
one above the other, a vertically moving horizontally ex-
tending guide-way, a guide channel secured to the feeder

-support cooperating with the vertically movable guide-
way, a horizontally movable vertical guide-way secured
to the feeder support, a nose engaging said latter guide-
way, an oscillating lever secured to said nose at one end
and carrying a cam follower at the other end, energizing
said cam for producing horizontal ‘motion of the feeder
support, a stub shaft with reduction gearing between the
cam shaft and the stub shaft for reducing the stub shaft
speed to ¥4 of the cam shaft speed, and linkage between
the stub shaft and the vertically moving guideway for
raising or lowering the vertically moving guideway once
for each two revolutions of the cam shaft whereby the
weft feeders are alternately raised or lowered to the shut-
tle action line for presenting one weft thread or the other
to a shuttle preparatory to picking.

2. In a weaving machine of the gripper shuttle type
having mechanism for conveying shuttles to picking po-

sition in a line of shuttle motion and successively picking

the shuttles in the same direction, a pair of weft feeders
mounted side by side and transversely movable, each
associated with a different weft thread supply, and mecha-
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6
nism synchronous with the picking mechanism for alter-
nately moving the feeders into the line of shuttle motion
for presenting weft thread to the shuttle.

3.'In a weaving machine of the gripper shuttle type
having mechanism for conveying shuttles to picking posi-
tion in a line of shuttle motion and successively picking
the shuttles, a pair of weft feeders, each associated with
a different weft thread supply, mechanism. synchronous
with the picking mechanism for alternately moving the
feeders into the line of shuttle motion for presenting weft
thread to the shuttle, a weft feeder support for the two
weft feeders carrying the weft feeders side by side, the
feeder moving mechanism being arranged to move ‘the
feeders transversely back and forth so that first one feeder
and then the other is in the line of shuitle motion.

4. Apparatus as in claim 3 in which mechanism is
provided for moving the feeders parallel to the line of
shuttle motion between a feeding position and a weft
thread pick-up position.

5. Apparatus as in claim 4 wherein the shuttle-support
moving mechanism is. provided with linkage for moving
the support back and forth in a direction parallel to the
shuttle line of motion twice for each movement back and
forth transverse thereto.

6. Apparatus as in claim 5 wherein the linkage for
moving the feeder support transversely to the line of
shuttle motion includes cams with flat and sloping sui-
faces for causing the feeder supports to move forward
from the weft feed to the pick up position in a straight
line parallel to the line of shuttle motion and to recede
along a diagonal line including a transverse component
of motion.

7. In a weaving machine of the gripper shuttle type
in which the shuttles are projected along a pre-determined
line of shuttle motion, in combination with a drive shaft,
a pair of weft feeders, a weft feeder support to which
the weft feeders are secured side by side, mechanical link-
age interposed beiween the drive shaft and the weft feeder
support for translating rotation of the drive shaft to os-
cillation of - the feeder support parallel to the line of
shuttle motion, and supplemental linkage between the
drive shaft and the weft feeder support for translating
the rotation of the drive shaft into oscillation transverse
to the line of motion of the shuttles whereby the weft
feeders are enabled to present weft thread to the shuttles
alternately, each weft feeder ‘being associated with a
different weft supply.

8. In a weaving machine of the gripper shuttle type
in which shuttles ‘are projected in succession along a
predetermined line of shuttle motion, in combination with
a drive shaft, a feeder supporting plate, a pair of feeders
mounted side by side on said plate, a guide-way secured
to said plate extending transversely to the line of shuttle
motion, a guide channel secured to said plate extending
parallel to the line of shuttle motion, a guide-way movable
transversely to the line of shuttle motion adapted to co-
operate with said guide channel, linkage interposed be-
tween said drive shaft and said latter guide-way translat-
ing rotation of the drive shaft into transverse oscillation
of the guide-way, a nose movable parallel to the line of
shuttle motion engaging the first mentioned transversely
extending guide-way, and linkage interposed between the
drive shaft and said nose for translating the rotation of
the drive shaft into oscillatory motion of the nose.

9. Apparatus as in claim 8 wherein reduction gearing
is interposed in the first mentioned linkage for causing
transverse oscillations of the feeder support to take place
half as frequently as longitudinal oscillations thereof.
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