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UNITED STATES

PATENT OFFICE.

. CHARLES A. LITTLEFIELD, OF LOWELL, MASSACHUSETTS, ASSIGNOR TO
TIIE DRAPER COMPANY, OF PORTLAND, MAINE, AND HOPEDALERE,

MASSACHUSETTS.

PICK-FINDING MECHANISM FOR LOOMS.

SPECIFICATION forming part of Letters Patent No: 622,650, dated April 4, 1899,
Application filed Angust 5, 1898, Serial No. 687,771, (No model.)

To all whom it may COnCern:

Be it known that I, CHARLES A. LirTLE-
FIELD, of Lowell, county of Middlesex, State
of Massachusetts, have invented an Improve-
ment in Pick-Finding Mechanism for Looms,
of which the following description, in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawings rep-
resenting like parts. .

This invention relates particularly to that
type of looms for continnous weaving which
are sometimes called ‘magazine - looms,”
wherein the breakage orexhaustion of the fill-
ing thread causes, by the operation of suitable
mechanism, the introduction of a fresh or full
filling-carrier or a shuttle into operative po-
sition without stopping the loom. Looms of
such types, respectively, are shown and de-
scribed in United States Patent to N orthrop,
No. 529,940, dated November 27 , 1894, a fresh
supply of filling being introduced to the shut-
tle upon failure of the filling, and in United
States Patent No. 601,836, dated April5, 1898,
granted to me for shuttle-changing mechan-
ism. 'With this type of loom it has not been
possible hitherto to weave correctly figured
goods, such as twills, by harnesses compris-
ing three or more leaves, because the fresh
supply of filling is always introduced with-
out regard to the point at which the filling
fails or to the position at such time of the har-
ness-leaves and their actuating mechanism.
Consequently the fillingis thrown at the next
pick from the magazine end of the lay to the
other end, which for brevity may be called the
‘“single”-end. Now in magazine-looms the
filling-detector and magazine are usually lo-
cated at opposite sides of the cloth, so thatat
whatever point of the shuttle-traverse the fill-
ing breaks or is exhausted the detector be-
comes operative only when the shuttle is af
the single end of the lay and the latter beats
up one pick after failure of the filling, while
the harness-leaves are shifted during that
pick. The shuttle with the fresh filling en-
ters a different shed from that one.in which
the thread failed and the regular order or
succession of the parts of the figure is dis-
turbed.

In my present invention I have provided so
means for automatically controlling and tim-
ing the change of filling, either by bobbins
or shuttles, so that the change is effected at
the recurrence of the same shed in which the
previous failure of the filling occurred, the op- 5%
eration of the take-up mechanism being sus- -
pended correspondingly.

Figure 1 is a front elevation of a loom em-
bodying my invention with parts omitted
which are unnecessary to a proper under- 6o
standing of the construection and operation of
my invention, it being supposed that the mag-
azine (not shown) is located at the right-hand
side of the loom. Fig, 2 is a left-hand side -
elevation thereof. TFig.3isan enlarged right- 65

"hand side elevation of a part of the loom-

frame with a part of the filling-supplying
mechanism and its actuating means. Fig. 4

is a detail in front elevation of a portion of
the lay and devices carried thereby to effect 7o
the operation of the filling-supplying mech-
anism. Fig. 5is a partial sectional view of
some of the devices shown in Fig. 8, taken
on the line & w, looking toward the right.
Fig. 6 is a. partial vertical longitudinal sec- 75
tion of the loom on the line 2’ 2/, Fig. 1, look-
ing toward the left. Tig. 7 is a front eleva-
tion,broken out to save space,of theleft-hand
portion of the loom to more clearly show the
mechanism for temporarily rendering the fill- 8o
ing-detector inoperative, a portion of said
mechanism being shown in section on the
line #? 2 Fig. 8. Fig. 8 is a partial vertical
sectional view taken on the line a3 x5, Fig. 7,
some of the parts being broken out. Fig. 9 83
is a partial top or plan view of the detector-
controlling mechanism; and Fig. 10 is a sec-
tional view thereof on the line a* xt, Fig. 7,
looking to the right and partly broken out.

The loom-frame A, comprising the sides a go
@' and cross-girths a2 ¢?; the lay B, with its
rock-shaftb,rockers b’ b2 for the picker-sticks,
shuttle-boxes b® b4, and their respective bind-
ersb°b’, the operating or dagger rod D, mount- v
ed on the lay, and its fingers d d’; the main 95
or crank shaft K, with fast gear e, the inter-
mediate shaft F, with fast gear J, driven by
gear e, and the cam-shaft G, with fast gear g,
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driven by the pinion ' and rotated once for
every four revolutions of the latter, may be
and are all of substantially the usual con-
struction and operation,except ashereinafter
stated. _

The cam-shaft G is herein represented as
provided with four cams ¢’ ¢? ¢° g%, adapted
to operate a corresponding number of treadles
'9® g% ¢" g° and to thereby form the proper
sheds with a harness H, having four leaves
h B 1? I® of heddles. The shaft G turns in
suitable journal-boxes ¢° ', supported on the
cross-girths a? ¢® of the frame A. -

The filling detector or forkI (see Figs. 1, 2,
7,and 8) is also of common form, except that
it is provided with a laterally-extended stud

4 (see Figs. 7 and 8) for a purpose hereinaf-
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ter stated, and is pivoted at % on a slide ¢' in
well-known manner, so that when the filling
is absent or breaks the hook * of the detector
is engaged by the upper end of a bent lever
J, and is thereby drawn forward with the
slide ¢/, thelever J being vibrated in the usual
well-known manner by a wiper-cam %, fast

on the intermediate shaft F. I use the fork

I, lever J, and wiper /%, but in connection
with other devices, for a different purpose.

I have not herein shown or deseribed any
device for antomatically stopping the loom
when the magazine or hopper is emptied, as
such devices are well known and form no part
of this invention.

The loom will in practice be provided with
the ordinary means for stopping the loom at
the will of the operator, such means being
herein omitted for the sake of clearnessin the
drawings.

The only distinctive part of a magazine-
loom as heretofore used which I have thought
it necessary to show in the drawings is the
transferrer or pusher (see Figs. 1 and 8) which
introduces the new bobbin or shuttle, as the
case may be, from the magazine.

When the filling is broken or exhausted
and the shuttle reaches the single end of the
lay, or that one adjacent to the filling-detec-
tor I, the latter will not be tilted at the next
forward beat of the lay and the hook ¢* will
be engaged by the fork-lever J, and through
the action of the wiper /% theslide 7 is forced
forward, as will be obvious. A transverse
horizontal rock shaft or rod L is supported in

'suitable bearings in the loom-frame and a

sleeve K is mounted to rock upon i, said
sleeve having an upturned arm k, which at
its upper end is pivotally connected with the

slide 7, so that movement of the latter will

rock the sleeve, the arm % being extended
through an opening in the breast-beam B*.
(See Fig.8.) A second depending arm k' on
the sleeve is pivotally connected by a link &?
with a short rocker-arm m, Figs. 1 and 7, of
a rock-shaft M, having a bearing at one end
in the loom side ¢ and at its other end ex-
tending loosely through and being supported
by a disk N, connected by a spline g** with a
lateral extension or boss ¢'* of the cam-shaft

l
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journal-box ¢ said disk being adapted to
slide on said extension without rotation. The
disk N has secured to its inner face two cir-
cular tracks or guides n 7', Figs. 7, 8, and 10,
which are held in angular adjustment on the
disk by means of bolts n?, which pass through

-arc-shaped slots »® in the disk, (see Fig. 10,)

the inner track or guide n' being extended
laterally beyond the outer track «.

A circular plate O, somewhat larger than
the disk N, is rigidly secured to the cam-shaft
@ adjacent said disk and has on its face near-
est thereto two annular flanges o o', concen-
trie with the shaft G and of greater and less

radius, respectively, than the track or guide

n', (see Tig. 7,) said flanges being radially
slotted to receive a series of sliding tappets

-0, (four being shown,) corresponding to the

number of harness-leaves used, the plate O
serving as a tappet-carrier, caps o, Fig. 10,
retaining the tappets in the carrier. Each
tappet has a transverse cam-rib o° on its face
adjacent the disk N, the latter being so near
the tappet-carrier O that its track »’ will at
all times extend over one or the other side of
the said cam-ribs 0%, the leading ends of the
latter being preferably slightly beveled to fa-
cilitate engagement by the switch, to be de-
seribed. :

On the end of the rock-shaft M, extended
through the disk N, a switech m' is secured,
located at the rear end of the track n’ and
forming a movable continuation thereof, the
connection described between the filling-de-
tector, slide 4, and rock-shaft M being such
that when the said slide isin its normal posi-
tion said switch m'occupies the position shown
in full lines in Fig. 8, and in the rotation of
the tappet-earrier O the switch will pass over
or outside of the ribs 0% to thereby draw the
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tappets inward and cause their ribs to pass .

between the track »' and the inner flange o'
of the tappet-carrier; but when the shaft M is
rocked by the forward movement of said fill-
ing-detectorslide and the turning of thesleeve
K the switch m' is thrown into the position
shown by dotted linesin Fig. 8 and runs under
the rib o of an approaching tappet O' and
throws said tappet radially outward, one of
the tappets being so shown in Fig. 8, its rib
traveling upon the outer convex surface of
the track »' until the cam-shaft G and tappet-
carrier have made nearly a complete revolu-
tion, it being seen that the ends of said track
are about ninety degrees apart. As soon as
the wiper-cam f° on the intermediate shaft F
passes theleverJ and allowsthe slidestomove
back to its normal position the shaft M is
rocked to the right, Fig. 8, and the switch m/
resumes the position shownin falllinesinsaid
figure, s0 as to pass over or outside of the
rib 0% of any subsequently-passing tappet and
insure the travel of the rib between said track
n' and the flange o', as above described. The
switch m' after projecting a tappet returns
to its normal position before the next tappet
reaches said switch in the rotation of the car-

11O

115

120

125

130




10

I5

20

622,650 . : 3]

rier O; butaprojected tappet continues to pro-
ject during almost an entire revolution of the
cam-shaft G and tappet-carrier,or until itis re-
tracted by the switchm’. The projecting tap-
pet 0" almost immediately after being thrown
outward, asdescribed, reaches the outer track
n, the adjacent end of which is laterally bev-
eled at n?, (see Fig. Sand dotted lines, Fig. 7,)
so that the pressure of the rib 0% of said tappet
pushes the disk N away from the tappet-car-
rier O, but not sufficiently to carry the rib o°
beyond the track n', which latter extends be-
yond the disk N farther than the track n.
The disk N is normally pushed toward the
tappet-carrier O by a suitable spring 73, sur-

rounding the extension ¢* and held com-

pressed between the hub 2 of said disk N
and the body of the journal-box g°. The hub
7t of the disk is provided with an arm s, to
which is jointed one end of a link P, the other
end of said link being jointed to a short up-

. turned rocker-arm p’ of a rock-shaft lever Py
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fulerumed on brackets p?, secured to the loom
side a, one of such brackets being shown.
To another longer and substantially hori-
zontal arm p*.of the rock-shaft p?®is jointed
an upturned rod P, the upper end of which
is enlarged to form a shoe p' under the stud

4, which, as described, projects laterally from

the filling-detector I, the rod P being guided
in the plate b7, on which the slide 7 is. sup-
ported. When the disk N is moved laterally
away from the tappet-carrier O, as described,
the rod P will be lifted so that its shoe pio
will engage and 1ift the stad i, and thereby
the front end of the filling-detector is raised
out of the path of the actuating-lever J and
is maintained lifted until the rib o° of the
projecting tappet O’ reaches the end of the

track 7 and the disk N is again forced to-

ward the tappet-carrier by the spring n?,

‘The rod P is provided with a lateral projec-

tion or pin p° which engages the tail q of the
compound take-up pawl Q (of usual constrie-
tion) when the rod is raised and mioves said
pawl out of engagement with the ratchet-
wheel 7 of the sand-roll R (see Fig. 6), during
the time the front end of the filling-detector

is held up by said rod P to stop the take-up

of the eloth while the loom is ranning with-
out any filling being laid in the shed, there-
by avoiding ““thin stripes” in the cloth.
One complete revolution of the shaft G is
in the present instance required for the beat-
ing up of four picks, and the four eams for
operating the like number of harness-leaves
control the formation of four shedsin regular
succession. Now when one of the four tappets
0’ is projected, as described, the filling-de-
tector will be held inoperative for four picks,
ibbeing remembered that the tappet-carrier O
rotates with the cam-shaft @&, and after the
disk N is permitted to move toward the tap-
pet-carrier the detector is permitted to return
t0 normal operative position, and on the re-
currence of that pick or shed wherein the
filling failed the fresh supply of filling will

be inserted by means now to be described
and weaving will continue.- The tappets may
be termed “‘actuating members,” correspond-
ing to the number of harness leaves and form-
ing part of the controlling means for the fill-
ing-supplying mechanism, as said controlling
means depends for its operation upon one or
other of the actuating members or tappets.

The rod or rock-shaft L, hereinbefore men-
tioned, is provided with an arm /, to which is
joined a rod I, Fig. 6, supported and sliding
in a stand /2 secured on the cross-girt a?, the
lower end of said rod being preferably screw-
threaded at [°to enter an internally-threaded
boss I* of a foot I, (see dotted lines, Fig. 8,)
and by turning the boss in one or the other
direction the foot may be adjusted longitudi-
nally on the vod 7', said foot being 'held in
adjusted position bya check-nut fon the rod
" above the boss.

A shoe I' is secured to the foot by a screw
% passing through a transverse slot I’ in an
upturned portion of said shoe, the slot being
of sufficient length to permit any required
lateral adjustment of the shoe on the foot.
The under face of the shoe is slightly curved
in the direction of itslength to correspond to
the curvature of the flange o, and at its for-
ward end it is beveled at I to ride easily
over the projecting tappet O’, which in pass-
ing beneath the shoe {7 moves the rod I’ lon-
gitudinally upward and forward and rocks
the shaft L by raising the arm L

Referring to Figs. 3 and 5, ‘a horizontal
stud s’, Fig. 3, is secured to the loom side o'
by suitable means, as anut s® and washer s%
and projects outwardly from the loom side,
the magazine being herein supposed to be
mounted at the right-hand side of the loom,
and on this stud is mounted a sleeve S, pro-
vided with an arm s, the sleeve being held
frictionally in any position on the stud by

‘washers s* &% of leather or other suitable ma-
b

terial. The washer s* is held between the
sleeve and a shoulder s on the stud, and the
washer s°is held between the other end of
the sleeve and a metal washer 57, adjustably
pressed against it by a nut s on the threaded
end of the stud.

The rock-shaft L extends through the loom
side o' and has fast upon it a finger 22, (see
Fig. 3,) which is located beneath the arm s
of the friction-sleeve S, so that when the
rock-shaft I is rocked in the direction of ar-
row 30, Fig. 6, the arm swill be lifted. When
the arm s is thus raised, its free end strikes
and raises a bunter ¢, supported on the lower
arm ¢’ of a transferrer or pusher which trans-
fers the new filling-carrier or shuttle from
the magazine, as hereinafter described.

The transferrer is shown as a bent lever ¢’
T, having its fulerum on a stand # on the
frame of the loom and having the free end of
its upper arm T shaped at # to fit over a shut-
tle or bobbin. The depending arm ¢ of the

transferrer T'is provided at its lower end with
a slot #°, and the bunter # ig supported by a
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headed stud t“, which passes loosely through 3
the slot into the bunter, allowing the latter

to rise and fall on the arm ¢. The bunter ¢
is grooved at ¢' to receive the arm ', and
thereby prevent the bunter from turning.
The inner end of the bunter is notched at ¢*
to receive the front end of a dog or dagger u,
which projects from a supplementary binder-
finger u', arranged to turn loosely on the dag-
ger-rod D, but pressed against the binder bt
by a spring «?, the entrance of the shuttle

into the right-hand shuttle-box depressing

the dog from the position shown in Fig. 3.

If the dog u were rigidly secured to the rod ‘

D, it would be depressed with the shuttle in
either shuttle-box, as the forward swing of
either binder would act on the corresponding
binder-finger on the rod D and rock the lat-
ter; but the finger «' will be swung forward

only when the shuttle presses forward the .
binder against which said binder u' bears.

This finger v’ is arranged to press against the
binder of the shuttle-box at the magazine side
of the loom, and the dogw will then be moved
into position to engage the bunter { when a
shuttle is in the said shuttle-box and the
bunter has been moved into its highest posi-
tion by the finger /. 'When the dog u strikes
the bunter ¢ in the forward beat of the lay,
the lower arm ¢ of transferrer T is forced for-
ward and the transferrer itself is depressed,
pushing a new bobbin or shuttle from the
magazine into place on thelay. Therearend
of the bunter ¢is beveled at#’ and in its back-
ward movementstrikesan inclines®onthe arm
sand returns the latter and the friction-sleeve
S back to their normal positions. (Shown
in Fig. 8.) It will be remembered that the
transfer of the fresh filling thus effected from
the magazine will take place on that pick or
shed of the series forming the pattern corre-
sponding to the one in which the filling failed,
if the failure takes place when the shuttle is
traveling from right to left, and there will be
a full and a partial length of filling in the
same shed. If the failure occurs while the
shuttle travels from left to right, there will
be a partial length of filling in that shed, and
the operation of the mechanism herein will
effect the insertion of the new filling in the
shed next following after the harnesses have
completed one entire cycle. Thus.in no case
will an entire shed be left without a partial
filling or a partial and a complete length of
filling. . '

From the foregoing description, taken in
connection with the drawings, the operation
of theapparatus will be fully understood,each
of the harness-leaves having a corresponding
movable tappet in the tappet-carrier, the tap-
pet which is automatically moved into oper-
ative position being determined by that one
of the harness-leaves which opens the shed in
which the failure of the filling is detected.

The switch m' may be termed a *“selecting
device” to determine which of the tappets
shall be moved into operative position, the

K ' 625,650

selecting device being controlled by the move-
ment of the slide % due to the detecting oper-

ation of the filling-detector, and after such

movement of theselected tappet the detector-
retarding means is thereby brought into op-
eration to retain the detector and its slide in-
operative until the completion of. the shed-
ding eycle.

Modifications and changes may be made in
the construction and arrangement herein
shown without departing from the spirit and
seope of my invention. _

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. Inaloom, a filling=detector, filling>supply-
ing mechanism, normally inoperative means
for controlling and actuating said mechanism,
connections intermediate said means and the
detector, to bring said means into operation
upon detection of failure of the filling, and
means to retain the said detector ifself inop-
erative after its detecting movement until the
operation of the filling-supplying mechanism
has been effected.

2. In a loom, harness mechanism including
three or more leaves, filling-supplying mech-
anism, controlling means therefor including
a plurality of actuating members correspond-
ing to the number of harness-leaves, a de-
tector to detect the absence of filling, a se-
lecting device controlled thereby to select
and effect movement of one of the actuating
members into operative position according to
that pick on which failure of filling is de-
tected, and means to retain the detector in-
operative until such actuating member has
effected the actuation of the filling-supplying
mechanism.

3. In aloom, filling-supplying mechanism,
controlling means therefor including a plu-
rality of normally inoperative actuating mem-
bers, a selecting device to determine and ef-
fect movement of a member into operative
position, a detector to detect the absence of
filling, connections between said detector and
theselecting device, to operate the latter upon
detection of failure of the filling, and means
to thereafter maintain the detector inopera-
tive until the recurrence of that pickin which
the failure of the filling was detected.

4. In aloom, harness mechanism including
three or more leaves, filling-supplying mech-
anism, controlling means therefor including
a plurality of actuating members correspond-
ing to the number of harness-leaves, a de-
tector to detect the absence of filling, a select-
ing device controlled thereby to select and
effect movement of one of the actuating mem-
bers into operative position according to that
pick on which failure of- filling is detected,
and means governed by the operative posi-
tion of such actuating member to retain the
detector inoperative until the filling-supply-
ing mechanism has operated.

5. In a loom, harness mechanism including
three or more leaves and their controlling-
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cams, filling-supplying mechanism, control-
ling means therefor including a plurality of
actuating members corresponding to the num-
ber of harness-leaves, a carrier therefor ro-
tating in unison with the harness-cams and
on which carriers said members are radially
movable, a filling-detector, a selecting device
controlled thereby to select and effect move-
ment of one of said actuating members into
operative position upon detection of filling
failure, and means, including a disk adjacent
and laterally movable relative to said rotat-
ing carrier, to retain the filling-detector in-
operative for a predetermined number of
picks after its detecting movement, the actu-
ating member in operative position effectin g
Iateral movement of the disl.

6. In a loom, the lay, a filling-detector, fill-
ing-supplying mechanismincluding a bunter,
a dogonthelayto at times engage said bunter
and operate the fillin g-supplying-mechanism,
normally inoperative means for moving the
bunter into the path of the dog, connections
between said means and the detector, tobring
said means into operation upon detection of
filling failure, and means to engage and re-
tain the filling - detector itself inoperative
after its detecting movement until the filling-
supplying mechanism has been operated.

7. Inaloom,the lay, a dog thereon adapted
to be moved into operative position by en-
france of the shuttle into one of the shuttle-
boxes, a transferrer to introduce a fresh sup-
ply of filling to such shuttle-box, a bunter
connected with the transferrer, a filling-de-
fector, means controlled thereby to effect
movement of the bunter into the path of the
dog a predetermined number of picks after
detection of failure of the filling, to operate
the transferrer, and means to retain the de-
tector inoperative after its detecting move-
ment until the fresh supply of filling has been
transterred.

8..In a loom provided with mechanism to
effect a fresh supply of filling upon failure or
exhaustion of the filling-thread, a filling-de-
tector, a rotating carrier provided with a plu-
rality of radially-movable tappets each hav-
ing a rib on its inner face, an adjacent non-
rotative and laterally-movable disk having
two concentric arc-like tracks of unequal
height upon its inner face, a switch carried
by the disk and controlled by the filling-de-
tector, to select and move one of said tappets
outwardly with its cam-rib exterior to the
higher track on the disk, the cam-rib acting

upon the other track during rotation of the
carrier, to move the disk laterally, a detent to
engage the detector and maintain it inoper-
ative, and connections between said detent
and the disk, lateral movement of the latter
moving the detent into operative position.

9. In a loom, filling-supplying mechanism,
means to control its operation, including a

‘rotatable carrier provided with a plurality of

radially-movable tappets each having a cam-
rib, an adjacent non-rotative disk movable
laterally relative to the carrier, two concen-
tric mon-continuous tracks upon its inner
face, to lock a tappet in operative or inoper-
ative position, and to be engaged by the rib
of a tappet to move the disk, respectively, a
filling-detector, means controlled thereby to
move one of said tappets into operative posi-
tion upon detection of filling failure, and a
detent controlled by movement of the disk to
retain the detector inoperative while the tap-
pet is locked in operative position.

10. In a loom, mechanism to control its op-
eration, operating means therefor including
a series of normally inoperative tappets cor-
responding to the number of harness-leaves,
and a rotating tappet-carrier, combined with
a filling-detector,a selecting device controlled
thereby to select and move a tappet into op-
erative position upon detection of filling fail-
ure, means to lock said tappet in operative
position for a predetermined time, and a de-
tent to retain the detector from subsequent
operation for a predetermined number of
picks, said detent being controlled by abnor-
mal positioning of the tappet.

11. Inaloom, take-up mechanism, a filling-
detector, filling-supplying mechanism, nor-
mally inoperative means for controlling the
operation of said filling-supplying mechan-
ism, connections intermediate sajd means
and the detector, to effect the operation of
the former upon detection of filling failure,
and means to stop the take-up and to engage
and retain the detector itself inoperative af-
ter its detecting movement until the opera-
tion of the filling-supplying mechanism has
been effected. :

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

CHARLES A. LITTLEFIELD.

Witnesses:
ALBERT M. MOORE,
Frank E, JEWETT.
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