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To all whom it maly CORCErit.

Be it known that I, WILLIAM A. RoBIx-
soN, of the city of Woonsocket, county ol
Providence, and State of Rhode Island, have
invented certain new and useful Inprove-
ments in Lappet-loons; and I do Lereby
declare the following specification, taken m
connection with the a,CCOTLPAnYINg drawings,
forming a part of the same, to be a full, clear,
and exact description. thereof. |

The object of the present invention 1s to
produce 2 design composed of individual
lappet patterns or fioures, which design re-
cuires for its production the employirent of
o much longer repeat than has heretotore
been possible or practicable. By the present

‘hvention such lappet design may be of such |

size or length that a single design may con-
<titute a complete article—as, for 1instance,
a doily or a handkerchief.

In practice 1 have err ployed the invention |
for the production of handkerchiefs provided |
' tires for throwing the two needle-bars 1nto
in the case of ..

with a lappet design, which handkercliefs
were fourteen inches 1n length and in which
the lappet design or repeat is likewise four-
teen inches long. In weavine these hand-
kerchiefs successively in 2 continuous fabric
the lappet design or repeat nay be conven-
jently measured from ihe beginning of the
lappet-weaving m one handkerchief to the
beginning of the lappet-weaving of the samwe
design in the next handkerclief, the distance
between which pomts will likewise neces-
sarily be fourteen ‘nches.  Assuring, there-
fore, that the tabric is to be woven—say,
sixty-four picks to tLe inch—the lappet de-
sion or repeat for an article fourteen inctes
Jong would in such case require to be eight
hundred and ninety-six picks in length.
would be obviously in possible to provide for
a lappet design or repeat of such length by
the ordinary pattern-wheel, and it would
likewize be inpracticable to provide for the
sa:re by a pattern-chain, wktich in such case

would require to be corr posed of eight hun-

dred and ninety-six links.

The object of the present invention is to-

provide a lappet-pattern or controlling nech-

anism adapted to provide for a lappet design

of extren e length—as, for instance,
a repeat comrposed of as many or evel a
oreater number of picks than that above

mentioned. e -
To that end the invention consists pri-

—r

e ———

It

marily in providing a spiral pattern-surface

for controlling tre vertical mr over ents of the
needle-bar, and thereby controlling the be-
lappet design of the.

oinning and end of a
character referred to.

It desired, the lappet design as a whole
may be conposed of separate designs
matehed togetier to cONMPOSE the comn plete
design.
chief the lappet design as & whole ray con-
cist of a border extending parallel with the
four sides of the Landkerclief, and in such
case the side portions of this border 1y ay con-
<titute one lappet design to be controlled by
one pattern-surtace, and the cross portions of
tFe border may constitute anotler lappet
design to be controlled by anotler pattern-
surface, the side portions and the cross por-
tions referred to bemng 1 atel ed to make the
cor plete border, which border in this case

constitutes the comwplete symn etrical design 75

for the handkerchief. 1In t1is latter case the

and out of operation’will vary
it e constituent designs, and consequently tle

A CORFORA-

60

Thus, for examwple, in & handker-

70

[ .

fwo needle-bars required for the production &o

of the two constituent designs nust be
controlled by separate and independent
operating 1w schanism, because one of the
needle-bars will require to be Leld out of
operation at tir.es wlhen the other needle-bar
is operating. |

A further feature of the invention there-
fore consists in providing two
faces, one to control one of the constituent
lappet designs and the other to control the
other constituent lappet design.

A further feature of invention consists 10

pattern-sur-

85

Q0

the employment of a ]mttern—sur‘face for con~ _

trolling the lateral movements of the needle-
bar and an indepenclently—opemted pattern-
surface for controlling the vertical move-
ments of said needle-bar. By this arrange-
nent the needle-bar may be continuously re-
ciprocated laterally, and it therefore becomes
unnecessary to devote any portion of the pe-
riphery of the pattern-wheel which controls
the weaving of the lappet ficure to hold the
needle-bar in a fixed lateral nosition during

space intermediate be-

the weaving of the
tween two consecutive lappat-figures. As a

result of this arrangement the entire periph-

of the pattern-wheel which controls the

eTY
of the lappet figure may be devoted

weaving

95

100
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to such figure, and thus the projections and
depressions on the periphery of said wheel
may be spaced farther apart than would be
possible 1

be devoted to the space between two ad-
jacent figures. Thus, for example, suppose
that the lappet figure occupies torty-four
picks and that this is followed by forty-four
picks of plain weavin , 1t the pattern-wheel
which controls the up-and-down movements

of the needle-bars is operated independently

of the pattern-whee] which controls the
weaving of the lappet figure, the pattern-

wheel for the lappet figure may complete

revolution in forty - four steps, at
the end of which revolition the needle-
bars may be locked out of operation, and
the pattern-wheel which controls the weaving
of the figure may then make another revolu-
tion, which will cause the continued latera]

‘reciprocation of the needle-bars, which, how-

ever, will be inoperative to effect any lappet-
weaving, because the needle-bars ape during
this second revolution of the pattern-wheel
locked out of operation.

Referring to the drawings, Figure 1 is an
end view of a lappet-loom '
Fig. 2 is a rear view of the lay and
its adjuncts, with the frame broken away.
Fig. 3 is a section on the line 1 1 ot Fig. 2.
Fig. 4 is a section through one of the swords
of the lay on the line u 4 of Fig. 2. Fig. 5isa
section on the line v v of Fig. 4. Fig. 6 is a
plan view on an enlarged scale of the spiral
pattern-head. Fig. 7 is a section on the line

z xof Fig. 6. Fig. 8 is a section on the line
yy of Fig. 6. Fig. 9 is a section on the line
zzof Fig. 6. Tig. 10 is a section on the line

22" of Fig. 1 on an enlarged scale, Figs. 11,
12, and 13 are details. Fig. 14 represents
two handkerchiefs as woven successively in g

- continuous fabrie, each of said handkerchiefs

45

~ the two lappet designs or repeats shown in
Fig. 14, said Figs. 15 and 16 being twice the

50

55
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embodying a lappet design in the form of a
composed of individual lappet figures
in the form of spots. Figs. 15 and 16 are de-
velopments on a larger scale of the two
spiral surfaces for controlling the two needle-
bars employed in the production of one of

scale of Fig 14.
A represents
lay, and C the
in the lay are
ranged to reciprocate
have up-and- down

the frame of the loom, B the
swords of the lay. Mounted

two mneedle-bars D D/, ar-
laterally and also to
movements imparted
thereto. The means for giving the desired
lateral movements to the twe needle-bars
are the same in each case, and a Ipti
of the the means for giving such lateral move-
ments to one of the needle-bars will be suffi-
cient. The needle - bar projects laterally
through the brackets a, secured to the upper
ends of the swords. To one end of the nee-
dle-bar is secured the spring b, the other end

it a portion of said periphery had to-

embodying the in-

|

| & bracket 7, secured to

843,178

of said spring being attached to a standard b/,
of the lay. At-
of the needle-bar

secured at or near one end
tached to the opposite end
1s & cord ¢, which passes around a pulley ¢,
mounted upon the opposite end of the lay.
Said cord ¢ passes down around a
the floor, (not shown in the
thence upward and is
end of the lever E, which lever 18 pivoted at

its other end to a bracket E’, secured to the
Irame of the loom. The lever | 1S provided
with a projection or roll d, adapted to ride

upon the surface of the pattern-wheel F,

which is supported for rotation on the
| bracket B,
riphery of the pattern-whee] is provided with
projections and depressions corre.
Sponding to the pattern of the lappet figure

secured to the frame.
a series of

to be produced, and said pattern-wheel 1s to

be rotated one step for each pick by any suit-

When the roll
the projections of the pattern-wheel F, the
needle-bar will be pulled to the right in Fig. 2,
and when the roll ¢ is in one
sions on said
will be pulled

The mechanism for
and-down-movements

to the left by the Spring b.

of the needle-bar, said hfting-rods
vided with an enlarged portion ¢’
per end, which is mortised to recejve the
needle-bar. Each of these lifting-rods ¢ ¢
passes through the lay and is guided at its
upper end 1n a bracket ¢’ and is guided at its
lower end in a bracket projecting from the
sword C. The needle-bar, with its connect-
ed lifting-rods ¢ ¢, will fall by gravity to its
lowest position when permitted to do so, and
1t 1s only necessary to provide means for lift-
ing said needle-bar at the desired times.
The downward movement of the needle-bar
1s for the purpose of carrying the lappet-
threads into and to the bottom or the shed
and so that the shuttle will pass above said
lappet-threads and so that they will be
woven into the fabric, while the upward
Inovement of the needle-bar is for the pur-
bose of lifting the lappet-threads above the
shed and so that they will not be woven into
the fabric and also so that the needle-bar
may be moved laterally to change the Posi-
tion of the needles. As'the movement of the
lay is timed with the opening of the shed, the
lay swinging backward as the shed is opened,
1t is convenient to control the vertical move-
ments of the needle-bar from the lay. Ad-
justably secured to the Iifting-rod ¢ is a col-
lar /. Arranged to slide on said rod e is an-
other collar . To this collar g 18 pivotally
secured one end of a connecting-rod %, the
other end of which is pivotally connected to
the cross-rod 7 of the

pulley near
drawings,) and
connected to the free

d 1S upon one of

of the depres-
pattern-wheel the needle-bar

giving the required up-
to the needle-bars is
as tollows: Each needle-bar is mounted in
two lifting-rods e ¢, one located near each end
being pro-
near its up-
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is in its rearward position, as shown in Kig.
3. the lifting-rod ¢ and the needle-bar D car-
ried thereby will be in their lower position.
When now thé lay swings forward, the collar
g will be caused by the action of the connect-
ing-rod /& to move upward, and by engage-

ment with the collar f, secured to the lifting-

rod e, will serve to lift said rod, and thereby
lift the needle-bar D. It will be understood
that there is a similar construction at each
end of the loom. . )

"~ The construction of the mechanism for
olving the up-and-down movements to the
needle-bars where two such neadie-bars are
employed will next be described. Referrmg
to Fig. 3, it will be seen that there 1s a second
liftine-rod e?, arranged just in front of the
lifting-rod ¢, said lifting-rod e* being likewise
provided with an enlargement ¢, which 18
mortised to receive the second needle-bar 1),
Adjustably secured to the lifting-rod e*1s &
collar 7/. " In this case the sliding collar ¢ 1s
what may be termed a “double’ collar or
yoke, being a block having two holes extend-
ing therethrough and through vne of which
the lifting-rod e passes and through the vther
of which the lifting-rod ¢* passes. With this
construction, if nothing further were pro-
vided, the two needle-bars D D" would move
upward and downward together and would
so move at each beat of the lay. 1t 1t neces-

sary, however, when the lappet-threads are’

not to be woven into the fabric that the nee-
dle-bars should be held in their upper posi-
tion, and as it may happen that the lappet-
threads controlled by one of the needle-bars
are to be woven into the fabric at a time
when the lappet-threads controlled by the
other needle-bar are not to be woven in it 1s
desirable to provide means whereby each
needle-bar may be held in its upper or mnop-
erative position independent of the other.

In the construction shown in the drawings
this is accomplished by means of latches & &.
Each of the Lifting-rods e e of the needle-bar
D is provided with a projection [, and each of
the Lifting-rods e? of the needle-bar D" 1s pro-
vided with a corresponding projection (.
There are two latches &'k, one near each end
of the loom, one of said latches being adapted
to be moved into and out of the path of the
projection / on one of the lifting-rods e as
said lifting-rod is raised or lowered and the
other latch k being likewise adapted to be
moved into or out of the path of the corre-
sponding projection [ on the companion lift-
ing-rod e. Two other similar latches Kk

one loeated near each end of the loom, are

likewise adapted to be moved into or out of
the path of the projection’s I’ I’ on the other
pair of lifting-rods e* ¢*, which control the
vertical position of the other needle-bar D"

Referring first to the construction at the

loom. With this construction when the lay

C.l»

and 4, m is a bracket secured to the sword C.
This bracket is provided with a bearing m/,
in which is mounted a rock-shait m*. The
latch k constitutes one arm of a three-armed
lever provided with a huab, which hub 1s
loosely mounted on the rock-shatt m*. To a
second arm A* of this three-armed lever a
connecting cord or wire £* is attached, which
leads to a lever controlled by the pattern-
surface hereinafter described. The third
arm &t of said three-armed lever projects
downward and has a connecting-wire £° at-
tached thereto. Secured to the rock-shaftt
m? is a two-armed lever, to one arm £° of
which a connecting-wire 7 is attached, the
other end of which wire is connected to a

pattern-lever controlled by another pattern-

surface to be hereinafter described, and to
the other arm &% of which a connecting-cord
19 is attached. Secured to the opposite end
of the rock-shaft m? is a latch &/, which en-
oages the projection [’ upon the hifting-rod e>.
" Secured to the sword C, at the opposite
end of the loom, is a similar bracket m?, in
which is mounted a rock-shaft m!, upon
which the latches & k" at that end of the loom
are similarly mounted. Iach of the latches
I 1" at this latter end of the loom constitutes
one arm of a two-armed lever. The oppo-
site arm of the lever k has the connecting
cord or wire k* attached thereto, while the
other arm of the lever &’ has the connecting
cord or wire & connected thereto. The con-
struction is such that the two latehes &' & will
be caused to simultaneously move toward or
from each other, and the two latches £ k'
will likewise be caused to move simultane-
ously toward or from cach other. As the
latches & k are controlled by one pattern-sur-
face, while the latches &7 k" are controlled by
another and independent pattern-surface, 1t
i evident that the latches & & will be caused
to move toward or from each other without
moving or disturbing the position of the
latches k7 . | |

It is obvious that the sliding collar g¢,
which surrounds both of the lifting-rods ¢ ¢*,
is and must be moved up and down continu-
ously at each to-and-fro movement of the
lay by reason of the connecting-rod £, which
is connected at one end to the {frame of the
loom. It is also obvious that as long as the
latches & & are held out of the path of the
projections ! I and the latches k" &7 are like-
wise held out of the path of the projections
1 1, both of the needle-bars D D’ will be con-
tinuously raised and lowered by the engage-
ment of the sliding collar ¢ with the fixed
collars 1 1/, secured to the lifting-rods e ¢*, re-
spectively. If now it be desited to hold the
needle-bar D, for instance, in its upper or in-
operative position and at the same time to
have the needle-bar D’ continue 1ts up-and-
down movements, all that is necessary to se-

right in Fig. 2 and likewise shown in Figs. 3 | sure this result 1s to pull ‘the cord %*, which
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will serve to rock both of the latches & & and | tive position, or either one or the other of

move the free ends of said latches into the
paths of the projections { 7, this movement

of the latches being effected at a time when

the needle-bar is at or near its upper position
and so that the free ends of said latches may

thus be moved into the path of the projec-
tions [ [ and below the same—that is, at a
time when the lay is at or near its forward
position. When now the lay swings back-
ward and the sliding collar ¢ is thereby
moved downward, the lifting-rods e ¢ will be
prevented Irom moving downward by the
impingement of the projections I I against
the latches k &, which latches will thereby
serve to prevent the downward movement of
the needle-bar D and will hold said needle-
bar in its upper or inoperative position. As,
however, there is nothing to
downward movement of the needle-bar D’
sald needle-bar will descend with the back-
ward movement of the lay, being lowered or

allowed to fall by the downward movement

of the sliding collar ¢. It will be obvious
that the needle-bar D will continue to be
held 1n its upper or inoperative position as
long as the latches k k remain in position be-
low the projections 7/ 7 and until they are

withdrawn from the path of said projections.

It 1s preferred to have the latches hold the
needle-bar in a position somewhat below its
extreme upper position, as thereby the latches
can be readily moved into the path of the
projections [ [ when the lay is forward and

the needle-bar in its upper position, the pro-

Jections [ [ at this time being sufficiently
above the upper ends of said latches, so as
not to interfere with the movement of said
latches or to require any special force to
move said latches into a position below said
projections. With this construction also
the projections will be lifted slightly above
the upper ends of the latches at the time
when the latches are to be withdrawn, and
consequently no special force will be required
to withdraw the latches. If now it be de-
sired to hold the needle-bar D’ in its upper or
moperative position and to allow the needle-
bar D to continue its up-and-down move-
ments, this may be done by withdrawing the
latches & k out of the path of the projections
l L and moving the latches &’ %’ into the path
of the projections I’ l'of the lifting-rods ¢ ¢*
of the needle-bar D’. When this has been
done, theneedle-bar D’ will be prevented from
falling as thesliding collar gmoves downward,
while the needle-bar D will be permitted to
follow down as the sliding collar ¢ moves

~downward under the backward movement of

the lay. --

With the above construction it will be seen
that both of the needle-bars D D’ may be
permitted to operate to insert the lappet-
threads in the fabric, or both of said needle-
bars may be held in their upper or inopera-

prevent the

sald needle-bars may be held in its upper or
moperative position while the remaining
needle-bar 1s permitted to continue its opera-

 tive up-and-down movements. In other
words, either one of said needle-bars may be

¢', which 1s in the form of a spiral.

I

locked out at will. So far as known, thisis a
result which has never heretofore been ac-
complished. As will be seen, this is a matter
of great advantage, as it enables either one
of two needle-bars to be employed for the
production of lappet figures with spaces be-
tween said figures and greatly increases the
varlety of figures which can thus be produced
with the employment of two needle-bars.
The connecting-wires k&* %7, which serve to
operate the latches & &k and %’ &/, respectively,
may be controlled by any suitable pattern
mechanism constructed to produce a pull
upon saild wires when the latches are to be
moved into the path of the projections on the
lifting-rods, and which will release said
latehes at the proper times. | _

In the construction shown in the draw-
ings, each of the connecting-wires %* %7 is
operated or controlled by a convolute or
spiral pattern-surface, which constitutes an-
other feature of the present invention and
which will now be described. 3

G represents the pattern-head for con-
trolling the up-and-down movements of the
needle-barsG(G’. Said pattern-headismount-
ed on an arbor G’, secured at one end to the
bracket G?* projecting from the frame of the
loom and preferably supported at its oppo-
site end by a standard G3, secured to the
tloor at a short distance from one end of the
loom. Mounted loosely on the arbor G’ is a
Hanged sleeve G*, upon which is mounted a
drum G°, which said drum is secured to the
sleeve GG* by bolts ¢’ and so that said drum
and sleeve will rotate together. The drum
G° 1s
wheel ¢* for intermittently rotating the same,
which ratchet-wheel may be formed integral
with said drum or may be formed separately
and secured to the drum, as shown in the
drawings. Mounted upon the drum G° are
a series of disks ¢°, which are clamped in posi-
tion between an annular flange ¢* at or near
one end of the drum and a clamping-ring ¢°,

provided at one end with a ratchet--
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which is held in position by the clamp-screws

¢°, which take into the opposite end of the
drum. Hach of the disks ¢? is provided with
a body portion and with a projecting portion

ably the projecting portion ¢’ of each disk
consists of a complete convolution, as shown

n Fig. 8, which convolution begins and ends

with an abrupt shoulder, as indicated at ¢®.
With this construction when a series of
these disks are mounted upon a common axis
and clamped together the projecting por-
tions ¢* will interlock with each other, the
abrupt shoulder ¢® of one disk abutting

Prefer-
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against the corresponding shoulder of the | shall be moved longitudinally. beneath the

next disk and so that the convolution on one
cisk will be a continuation of the convolution
on the adjoining disk.

The periphery of each disk, or the pro-
jecting portion ¢’ thereof, is provided with

~_projections and depressions to constitute the
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for instance, a seiles of six disks will

crank K on the cam-shaft K’

pattern-suiface, and by reason.of the spival
or. convolute construction referred to the
pattern-surface will extend from one disk to
the next and may be increased in extent
by simply increasmng the number of disks
employed. Kach disk will provide a pat-
tern-sutace for as many picks as there are
teeth in the ratchet ¢*. Assuming said
ratchet to be provided with eighty teeth,
pio-
vide a pattern-surface for four hundred and

~eighty picks, if the ratchet be advanced one

tooth at each pick of the loom, as it may
be by operating the pawl which actuates said

.ratchet at each pick of the loom. In the

arrangement shown, however, the pawl I,
which serves to operate the ratchet ¢2, is
actuated by a connection with the cam-shaft
which rotates once at every two picks, and
with this construction a pattein-su:face

formed by a series of six disks, asshown,

will with an eighty-tooth ratchet serve to
control the operation of the needle-bars for
nine hundred and sixty picks, and will thus

provide for a design or repeat of that length.
In the construction shown,
‘needle-bars are employed, there are two of

1In which two

these spiral pattern-suifaces, one for each
neecle-bar, each composed of a series of

six disks, as shown in Figs. 6 and 10, both of

which series of disks are mounted upon the

same drum G®.- If desired, an intermediate

spacing-collar ¢° may be employed, as shown
1n Fig. 10. _ .
Prvoted to swing about the axis of the pat-

tern-head G is a lever I, which carries the -

pawl H, which engages the ratchet ¢° to inter-
mittently rotate the pattern-head. A con-
necting-rod J connects the lever 1 with a
With

construction, as i1s obvious, the pawl H will

be caused at each revolution of the cam-shaft

K’ to advance the pattern-head G one tooth
of the ratchet ¢*.

Pivoted upon a cross-bar L® are two pat-

tern-levers L. I/, one of which overlies one of
the two spiral pattern-surfaces shown in Fig.
10 and the other of which overlies the other
spiral pattern-surface there shown. To the
free end of the lever L the connecting-wire k3
1s attached, while to the free end of thelever
L’ the end of the connecting-cord %7 is at-
tached.

tern-surface. |
In order to enatle the dolly-roll of the pat-

tern-lever to follow the spiral pattern-surface, !
65 1t 1s necessary that either the pattern-head |

pattern-lever or that the

this

Each of these levers is preferakly |
provided with a dolly-roll to ride on the pat-

. pattern-lever shall
be moved longitudinully along the pattern-
head. It has been found more convenient

to give this longitudinil movement to the

pattern-head rather than to the patte:n-le-
ver, and this 1s-the constiu tion shown in
the drawings. Secured to the bra ket G2
1S «n overhanging Liwcket M, to which is
secured a depending fo.k M’, the fo:ked
cnd of which straddles the pioje ting po--
tion ¢* of the pattein-disk. The pattein-
head G as a whole is adapted to move longi-
tudin: ly on its supporting-stud G’.  Conse-
quendly es the foked p:oje tion M’ is sta-
von. y end sigid the ievoluiicn of the pot-
te-n-head will | y recson of the spil fo me-
tion of the piojecting poztions ¢7 of the (isks
¢ cause siid patte:n-head to Le graduclly
moved lengthwise along the supporiing-stud
G" and so that as said pattern-head revolves
the dolly-roll on the patte:n-lever will be
caused to travel from one disk to the next,
and thus to follow the spiral pattern-suzface.
It will be obvious that as the pattein-head
18 mtermittently rotated by ils pawl and
ratchet the pattein-levers L 1/ will under the
action of thelr respective spival pattern-sur-
faces be caused to operate the (onne ting-
wires £° &7, so as to throw the needle-bars
D D7, one or Loth, into and out of operation
at the desived times, depending upon the form
of the respective spiral pattern-surfaces.

In employmmg a spiral pattern -suzface
stich as above described it is necessary when
the roll of the pattern-lever has reached the

| end of the pattern-surface, either by the longi-

tudinal movement of the pattern-head de-
scribed or by a corresponding longitudinal
movement of the
to the pattern-head, that the partsshall be re-
turned to their original position in order that
the lever may be again caused to travel over
the pattern-surface. In other words, as the
pattern-surface in this case is not endless
means must be provided for returning the
parts to their original position. While this
may be accomplished 1 various ways, itis
preferred to thus retuin the parts to their
original position by a reverse rotation of the
pattein-head, and thus to utilize the return
movement for the production of a duplication
of the design or repeat. In other words, the

travel of the pattein-lever from one end of the

spiral pattern-suzface to the other while the
pattern-head is revolving in one direction
may be used to produce a given design, and
the travel of the pattern-lever along the pat-

tern-suface in the reveise direction 1y the

revolution of the pattern-head in the opposite
direction may serve to produce the next repe-
tition of the design in the continued length
of the fabric. Thus a spiral pattern-suiface
composed of six disks, as shown, which will
control the operation.of the needle-bars for

pattern-lever with relation
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nine hundred and sixty picks, as above
stated, may bya merereversal of the direction
of revolution of the pattern-head be caused to
control the operation of said needle-bars for
one thousand nine hundred and twenty picks.
If desired, instead of having the revolution
of the spiral pattern-surface in.one direction
control the needle-bars for the production of
4 complete design it may serve to control
said needle-bars for the production of one-
half of the proposed design measured length-
wise of the fabric, and the completion of said

design may be controlled by the revolution of

the pattern-head in the reverse direction.
By this arrangement a spiral patteirn-surface
composed of six disks, as shown, may with
an elghty-tooth ratchet serve to-control a
lappet design or repeat one thousand nine

- hundred and twenty picks in length.
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The means employed for producing the re-
verse rotation of the pattern-head G in the
construction shown is as follows: The pawl
H instead of being a single pawl and rigidly

~secured to the lever I is a double pawl pro-
vided with two engaging fingers &' A* and 1s

pivoted to said lever I'at ¢’. When the pat-
tern-head is to be rotated in one direction,
the finger i/ is thrown into engagement with
the ratchet ¢2, as shown in Fig. 9. When the
pattern-lever has reached the end of the
spiral pattern-surface and the direction ot ro-
tation of the pattern-head is to be changed,
the pawl H is turned upon 1ts pivot so as to
throw the finger &/ out of engagement with
the ratchet ¢* and the finger /* 1nto engage-
ment with said ratchet. This 1s accom-
plished by the following means: Mounted up-
on the drum G° adjacent to the last disk ¢° of

- thepattern-surfaceisanother disk /4%, to which
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is secured a projection h‘. Preferably this
disk %2 is constructed the sameas the disks g3,
with a projection in the form of a spiral ter-
minating in abrupt shoulders and so that
said disk A* may be interlocked with the last
disk ¢¢ and fitted closcly thereto. This con-
struction, however, is not necessary,and said
disk 7* may be a plain disk. When the disk

7# 1s formed in the manner shown, it may, 1k

desired, be utilized as a continuation of the
pattern-surface for the greater portion of 1ts
periphery and would thus serve to extend
the pattern-surface that much. - 1

Secured to the pawl H is a sleeve /°, pro-

‘jecting at right angles from the pawl, which

sleeve surrounds the stud 2/, secured to or
projecting from the lever I, which said stud
2/ constitutes the pivot for said pawl. Sur-
rounding the sleeve A°is another sleeve Af,

keyed to the sleeve 7%, so that rotary move-
ment imparted to said sleeve 2° will -be trans-

mitted to the sleeve 73 and consequently to
the pawl H, while at the same time the sleeve
h* may move longitudinally
sleeve hS. Secured to the bracket G’ 1S a
bracket

through said.

T

- adjusted lengthwise on the sleeve
1 also be adjusted axially thereon.

seribed for e

caused to travel lengthwise on 1ts supp

the projection A¥, and thereby

843;178

1 downward and provided with a forked end

N’, which forked end N’ is adapted to enter
an annular eroove formed in a projecting
hub 77, formed on the sleeve h®, as shown In
Figs. 10 and 13. DBy this construction saicd
sleeve h¢ will be held against lengthwise
movement, while the sleeve #° and the pawl
H will be permitted to travel lengthwise with
the pattern-head G. Adjustably secured to

the sleeve h¢ are two collars A® h°, which are

70
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held in their adjusted position on said sleeve

by means of set-screws h1° ht'. By loosening
the set-screws hi® 1t the collars £A° A° may be
A% and may

The collar

18 is provided with a projection h*, and the
collar A? is provided with a projection A*.
As shown, these projections A** h** are in the
form of screws or bolts and may thus be ad-
justed toward or from the pattern-head.

The tail of the pawl H 1s provided with a
V-shaped projection A, adapted to be en-
oaged by a V-shaped spring-pressed plunger
3%, slidably mounted at or near the lever 1.
The V-shaped plunger is mounted in a casing
37 secured to the lever I, provided with a

screw-cap ¢, through which the reduced end
1% of the plunger projects.
3% abuts at one end against a shoulder formed
on the plunger and at the other end against
the screw-cap i*. Each of the pattern-levers
1, 1/ is preferably provided with projections
I> I?, arranged to straddle the projecting por-
tion ¢’ of the disk ¢*, as shown n Fig. 12.
These projections [* I[* serve to prevent any

accidental displacement of the pattern-lever

and to retain 1t in proper position with rela-

' tion to the spiral pattern-surface as it travels
- along the same.

The operation of the mechanism above de-
Tecting the reversal of the pat-
tern-head is as follows: Assuming the pat-
tern-lever L, for instance, to be in position
on the first disk to the left in Fig. 10, the pat-
tern-head G will be rotated step by step by
the action of the pawl H as said pawl 1s os-
cillated by the rotation of the cam-shaft K'.
As the pattern-head is thus rotated it will be
orting-
stud ¢/, as above explained. This longitudi-
nal movement of the pattern-head will be ac-
companied by a corresponding longitudinal
movemen? of the lever I, the pawl H, and the
sleeve h8. The said longitudinal movement
of the pattern-head will likewise serve to
bring the projection 2* on the disk #° in line
with the projection 2% on the sleeve 2° and
so that upon the next revolution of the pat-
tern-head said projection A* will come against
impart a
rocking movement to the sleeve 2%, and con-
sequently to the sleeve 7* and the pawl H.
This rocking movement of the pawl H will

gerve to turn said pawl upon its pivot ¢/, and

N, the free end of which is bent | thus throw the finger A/

of said pawl out ol

The spiral spring
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engagement with the ratchet ¢* and to throw
the finger A* into engagement with said
ratchet. As the pawl H is rocked 1t wall

serve to depress the spring—gressed plunger

:*, the V-shaped end ol which, acting m co-
operation with the V-shaped projection #'* on

the pawl, will serve to quickly throw the

10

15

pawl into its opposite position. With the
finger h* of the pawl in engagement with the

ratchet said ratchet and the pattern-head

secured thereto will of course be rotated step
by step in the reverse direction. |

When the pattern-head has been moved
lengthwise back to its original position and
so as to bring the pattern-lever into its origi-
nal position with relation to the pattern-sur-

face, it 1s necessary, of course, that the pawl

- H shall be again rocked and the pattern-head

20
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again rotated in its original direction. This
is effected by means of a projection 7* on a
disk 7/, which projection ¢* when the pattern-
head has been returned to its original posi-
tion longitudinally will be brought m line
with the projection A on the sleeve A%, and
the rotation of the pattern-head will then
cause said sleeve 1%, together with the sleeve
L and the pawl H, to be rocked in the opposite

“direction.
In order to hold the pattern-head (+ in the |

position to which it is moved by the pawl H,
a friction-brake N?is employed, as shown in
Figs. 6 and 9, said brake being in the form of
a {riction-strap, which is conveniently sup-
ported in place by having the two ends of the
strap composing said friction-brake arranged
to straddle the rod L2, on which the levers
L. 1/ are pivoted, the ends of said {riction-

“strap being connected together by cross-bolts

n* n*, and by means of which the tension of
said {riction-brake may be adjusted.
Referring to Fig. 14, which shows two
handkerchicfs as successively formed m a
continuous fabrie, each of said handkerchiefs

“is shown as provided with a lappet design m
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lappet figures in the form of spots.

the form of a border composed of mdividual
__ In the
formation of the border or design there
shown the side portions of the border, com-
posed of the eleven lappet figures or spots 7,
are produced under the control of one of the

‘needle-bars—as, for instance, the needle-bar

D—while the cross portions of said border,
composed of the nine lappet figures or spots o
are formed under the control of the other
needle-bar—as, for instance, D’.  The opera-
tion of the needle-bars in the formation of the
lappet design shown is as follows: Assuming

“that the complete design or lappet begins at

a point midway between two adjacent hand-

kerchiefs and terminates at a point midway

between the mnext two adjacent handker-
chiefs, both needle-bars D D’ will ol course

at the beginning of the design or repeat be

out of operation, and the pattern-surtaces
will be constructed to hold the needle-bars

|

)

i
l

7

in thelr upper or moperative position, as
shown in HKigs. 15 and 16. After the re-
quired length of the plain weaving has been
completed both needle-bars ID D’ will be un-
locked and thrown into operation and will be
continued in operation while the lappet fig-
ures o, composing the cross portion of ‘the
border, and the first two lappet figuresn of

the side portions of the border are being

formed, said lappet figures o, as abhovestated,
being formed under the control of the needle-
bar D’ and said figures n being formed un-
der the control of the needle-bar D.  When
now the cross portion of the border has been
completed, both needle-bars will be locked
out of operation, asindicated in the develop-
ments of the pattern-surface shown in Figs.
15 and 16. The needle-bar 1) will contmue
to be held out of operation until the time ar-
rives to produce the lappet figures o in the
other cross portion of the border; but the
needle-bar D will be intermittently thrown
into and out of operation to produce the suc-
cessive lappet-ficures n, composing tl |

f » the side
portions of the border, until the pomt 1s
reached where the other cross portion of the
border is to be formed, when both needle-bars
will be thrown into.operation to produce the
end figures or spots 7 of the side portions of
the border and the ficures or spots o, compos
ine the remaining cross portion of the border.
When these lappet figures have been com-
pleted, both needle-bars will be thrown out of
operation and will ‘be held out of operation
during the remainder of the design or repeat,
which will be the dividing-line between the
handkerchief O and the adjacent handker-
chief O, at which point the direction ot rota-
tion of the pattern-surface is to be reversed,
as above explained, and so that the adjacent
handkerchief O’ will be woven in the same
manner during the revolution ot the pattern-
surface in the reverse direction. |

As will be seen, the mechanism above de-
scribed not only enables either one of the two
needle-bars to be locked or held out of opera-
tion at will, but it enables a complete article
to be woven or produced embodying a lappet
design or repeat equal in extent to the extent
of the article itself, the production of said
lappet design or repeat and of the entire
article being thus controlled by one or more
pattern-surfaces each of which controls the
production of the complete article from be-
oinning to end. It will be further seen that
when two needle-bars and two pattern-sur-
faces are employed the two designs con-
trolled by said pattern-surfaces, respectively,
may be matched together to constitute a
unitary symmetrical design composed in part
of the design controlled by one of the pat-
tern-surfaces and in part by the design con-
trolled by the other pattern-surtace.

The developments of the pattern-surfaces
shown in Figs.-15 and 16 show the projections
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and depressions on the pattern-surfaces and | to. traverse said spiral

- show how the periphery of each of the six

disks composing each of the two spiral pat-

- tern-surfaces 1s to be formed. As above

" operated from the cam-shaft for nine

[O

stated, with six disks employed to constitute
the pattern-surface }i)lrov_ision 1s made with
an eighty-tooth ratchet and with the pawl
un-
dred and sixty picks, whereas the particular
pattern shown 1s intended to occupy only

- eight hundred and ninety-six picks. As this
- would not involve the full capacity of the six

20

disks shown, the design or repeat does not

begin at the beginning of the first disk, but
instead begins at the point p in Figs. 15 and
16 and extends only to the point " in said
figures. - '

The construction and arrangement of the
parts may be widely varied in embodying the
features of invention and the novel combina-
tions in different forms of looms, and I do
not mtend to limit my invention to the par-

- ticular construction and arrangement of de-
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vices shown and described.
What I claim as my invention, and desire

to secure by Letters Patent, 15— | _
- 1. In a lappet-loom, the combination, with

a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar, substantially as described.

2. In a lappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar in the production of an article
provided with a lappet design, substantially
as described.

3. In a lappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar from the beginning to the end of
a complete article provided with a lappet de-
sign, substantially as described.
- 4. Inalappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar, a member codperating with said
pattern-surface, and means for rotating said

~ pattern-surface, substantially as described.
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5. In alappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar, a member cooperating with said
pattern-surface, means for rotating said pat-
tern-surface, and means for causing said co-
operating member to traverse said spiral pat-
tern-surface, substantially as described.

6. In a lappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar, a member codperating with said
pattern-surface, means for rotating said pat-
tern-surface, and means for moving said pat-
tern-surtace with relation to said codperating

. 843,178

stantially as described. |
7. In alappet-loom, the combination, with

a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said

needle-bar, a member codperating with said

pattern-surface, means for rotating said pat-

tern-surface, and means for reversing the di-
rection of rotation of said pattern-surface,

substantially as. described.

8. In a lappet-loom, the combination, with
a needle-bar, of a spiral pattern-surface for
controlling the vertical movements of said
needle-bar, a member codperating with said
pattern-surface, means for rotating said pat-
tern-surface, meansfor causing said cooperat-

g member to traverse said spiral pattern-

surface, means for reversing the rotation of
sald pattern-surface, and means for reversing
the direction of traverse of said co6perating
member, substantially as described.

9. In alappet-loom, the combination, with
a needle-bar, of a pattern-head provided with

a spiral pattern-surface for controlling the

vertical movements of said needle-bar, a
member codperating with said pattern-sur-
face, means for rotating said pattern-head,
and means controlled by said pattern-head
for causing said codperating member to trav-
erse sald spiral pattern-surface, substantially
as described. - .

10. In a lappet-loom, the combination,
with a needle-bar, of a pattern-head provided

with a spiral pattern-surface for controlling

the vertical movements of said needle-bar, a
pattern-lever codperating with said pattern-
surface, means forrotating said pattern-head,
and means for moving said pattern-head with
relation to said pattern-lever to cause said

pattern-surface, sub- 65
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pattern-lever to traverse said spiral pattern-

surface, substantially as deseribed.

11. The combination of a spiral pattern-
head loosely mounted on a supporting-arbor,
means for rotating said spiral head, and a sta-
tionary member engaging said spiral head,
whereby the revolution of said spiral head
will cause 1t to be moved lengthwise on its

‘supporting-arbor, substantially as described.

12. A spiral pattern-head composed of two

or more disks, each disk being provided with

a pattern-surface in spiral form, whereby
when said disks are assembled to form the
pattern-head a spiral pattern-surface will be
formed extending from one disk to the next
adjacent disk, substantially as described.

13. A spiral pattern-head composed of two
or more disks, each disk being provided with
a projecting portion on which a pattern-sur-
face 1s formed, the projecting portion of one

105
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disk being adapted to interlock with the pro-

jecting portion of the next adjacent disk to
form a continuing pattern-surface, substan-
trally as described.

member to cause said codperating member | 14. In a lappet-loom, the combination,
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with two needle-bars, of two pattern-surfaces, | said codperating members to traverse said

one for controlling the vertical movements of
each needle-bar, substantially as deseribed.

15. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces for controlling the vertical move-
ments of said needle-bars 1n the production
of an article provided with a lappet design,
one ol said pattern-surfaces serving to con-
trol the production of a portion of said lappet
design, and the other pattern-surface serving
to control the prodyection of the remainder of
sald lappet design, substantially as deseribed.

16. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces for controlling the movements of
sald needle-bars from the beginning to the
end of a complete article provided with a lap-
pet desiogn, one of said pattern-surfaces con-
trolling one of said needle-bars for the pro-
duction of a portion of said lappet design,
and the other pattern-surface controlling the
other needle-bar for the production of the re-
mainder of said lappet design, substantially
as deseribed.

17. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces, one for controlling the vertical
movement of each of said needle-bars, a
member coOperating with each of said pat-
tern-surfaces, and means for rotating said
pattern-surfaces, substantially as described.

18. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces, one for controlling the movement of
each needle-bar, a member codperating with
each of said pattern-surfaces, means forrotat-
1ng sald pattern-surfaces, and means for caus-
1ng each of said codperating members to trav-
erse 1ts spiral pattern-surface, substantially
as described. |

19. In a lappet-loom, the combination,

with two needle-bars, of two spiral pattern-
surfaces for controlling the movements of
sald needle-bars, a member codperating with
each of said pattern-surfaces, means for ro-
tating said pattern-surfaces, and means for

- simultaneously moving said pattern-surfaces

65 each of said needle-bars, means for causing |

with relation to said coéperating members to
cause sald codperating members to traverse
sald spiral pattern-surfaces, substantially as
described.

20. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces for controlling the movements of
sald needle-bars, a member codperating with
each of said pattern-surfaces, means for ro-
tating said pattern-surfaces, and means for
reversing the direction of rotation of said
pattern-surfaces, substantially as described.

21. In a lappet-loom, the combination,
with two needle-bars, of two spiral pattern-
surfaces for controlling the movements of
sald needle-bars, & member coéperating with

spiral pattern-surfaces, means for rotating
sald pattern-surfaces, means for reversing
the rotation of said pattern-surfaces, and
means for reversing the direction of traverse
ol sald codperating members, substantially
as described. -

22. In a lappet-loom, the combination,
with two needle-bars, of a pattern-head pro-
viced with two spiral pattern-surfaces for
controlling the movements of said needle-
bars, a member coOperating with each of said
pattern-surfaces, means for rotating said pat-
tern-head, and means controlled by said pat-
tern-head for causingsaid cooperating mem-
bers to traverse said spiral pattern-surfaces,
substantially as deseribed. '

23. In a lappet-loom, the combination,
with two needle-bars, of a pattern-head pro-
vided with two spiral pattern-surfaces, a pat-
tern-lever codperating with each of said pat-
tern-surfaces, means for rotating said pat-
tern-head, and means for moving said pat-
tern-head to cause each of said pattern-le-
vers to traverse its respective spiral pattern-
surfaces, substantially as described.

24. The combination of a pattern-head

loosely mounted on a supporting-arbor, said
pattern-head being provid}ed with two sets of
spiral projections constituting two spiral
pattern-surfaces, means for rotating said pat-
tern-head, and a stationary member engaging
one set of said spiral projections, whereby
the revolution of said pattern-head will cause
1t to be moved lengthwise on its supporting-
arbor, thereby effecting a corresponding
movement of said spiral pattern-surface, sub-
stantially as described. -

25. The combination of a pattern-head
loosely mounted on a supporting-arbor,
means for rotating said pattern-head in op-
posite directions, means for moving said pat-
tern-head longitudinally on its supporting-
arbor, and means controlled by the longitu-
dinal movement of said head for reversing
the direction of rotation thereof, substan-
tially as described. '

26. The combination of a pattern-head
loosely mounted on its supporting-arbor, a
ratchet and double-acting pawl for rotating
sald pattern-head, means for moving said
pattern-head longitudinally on its support-
ing-arbor, and means controlled by the lon-
oitudinal movement of said pattern-head for
shifting said pawl to change the direction of
rotation of said head, substantially as de-
scribed.

27. In a lappet-loom, the combination,
with a needle-bar, of a pattern-surface for
controlling the lateral movements of said nee-
dle-bar, and an independently-operated pat-
tern-surface for controlling the wvertical
movements of said needle-bar, substantially
as described.

28. In a lappet-loom, the combination,
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with a needle-bar, of a pattern-surface for
controlling the lateral movements of said
needle-bar constructed to reciprocate said
needle-bar both in its operative and in 1ts 1n-
operative positions, and an independently-
operated pattern-surface for controlling the
vertical movements of said needle-bar and
the weaving of the lappet-threads, substan-

~ tially as described.
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45 with two needle-bars, of two pattern-sur- |

with a needle-bar, of a

29. In a lappet-loom, the combination,
with a needle-bar, of a pattern-surface for
controlling the lateral movements of said
needle-bar, and an independently-operated
spiral pattern-surface for controlling the ver-

tical movements of said needle-bar, substan-

tially as described.

30. In a lappet-loom, the combination,
pattern-surface Ior
controlline the lateral movements of said
needle-bar, and an independently-operated

pattern-surface for controlling the vertica

‘movements of said needle-bar, said last-men-

tioned pattern-surface being caused to ad-
vance at a slower speed than the
surface which controls the lateral movements
of the needle-bar, substantially as described.

31. In a lappet-loom, the combination of
two needle-bars and two pattern-surfaces,
one for controlling the vertical movements
of each of said needle-bars, one of said pat-
tern-surfaces serving to control the action of
one of the needle-bars to form one portion of
a unitary lappet design and the other pattern-
surface serving to control the action of the
other needle-bar to form another portion of
such unitary lappet design, substantially as

described. |
32. In a lappet-loom, the combination,

‘with two needle-bars, of mechanism for hold-

ing either of said needle-bars against vertical
movement without aflecting the vertical

movements of the other needle-bar, substan-

tially as described. |
33. In a lappet-loom, the combination,

pattern-
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faces, one for controlling the vertical move-
ments of each needle-bar, and mechanism
whereby either needle-bar may be held

against vertical movement without affecting

the vertical movements of the other needle-
bar, substantially as described. -

34. In a lappet-loom, the combination,
with two needle-bars, of mechanism for giv-
ing vertical movements to said needle-bars,
two pattern-surfaces, mechanism controlled
by one of said pattern-surfaces for holding
one of said needle-bars against vertical move-
ment, and mechanism controlled by the
other pattern-surface for holding the other
needle-bar against vertical movement, sub-
stantially as described.

35. In a lappet-loom, the combination,
with two needle-bars, of mechanism adapted
to impart vertical movement to both of said
needle-bars or to either one of said needle-
bars independent of the other, substantially
as described.

36. In a lappet-loom, the combination,
with two needle-bars, of mechanism adapted
to impart vertical movement to both ot said
needle-bars or to either one of said needle-

‘barsindependent of the other,and mechanism

for determining whether vertical movement
shall be given to both of said needle-bars or
to either of said needle-bars separately, sub-
stantially as described. -

37. In a lappet-loom, the combination,
with two needle-bars, of mechanism adapted
to impart vertical movement to both of said
needle-bars or to either one of said needle-
bars independent of the other, two pattern-
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surfaces, and mechanism controlled by said

pattern-surfaces for causing vertical move-
ments to be given to both of said needles or
to either one of said needle-bars independent
of the other, substantially as described.
WILLTAM A. ROBINSON.
Witnesses:

W. H. THURSTON,
J. H. THURSTON.
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