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SPECIFICATION formmg pex‘t of I.etters Pa,tent Ne. 656 199 dated August 21 1900

Apphcetlen ﬁled Jennery 28, 1893 Senel No. 668, 323

(No medel) -

To all ze?wm 273 nfzfczy COTLCET TV

citizen of the United Stetes residing at Paw-

tucket, in the State of Rhode Islend have
-1nvented a new and useful Improvement in
'La,ppet-Looms of whleh the follnwmﬂ' IS a

specification.
My invention relates to that class of lappet-

looms in which the needles are mounted in a .
frame or needle-carrier which carries them
crosswise of the warp to form the stitches, but

in which the needles are individually 1neerted
into the shed .to form the figure; and it ¢omn-

sists-in combining the needle flalne or car-.
rier and meene for vibrating it crosswise of

the warp with means connected with the lay

for moving the needles individually endwise

and a selectlng pattern mechanism which con-
trols the 0pe1et10n of the means connected

and thereby detelrnmes the figure.
Heretofore the pattern mechanism pulled

the needles into the shed against the force of

the weights or springs WhlGh pulled them out;

moved either into or out of the shed, or both,
by means other than the eeleLtmg pettern

mechanism, and the new result i 1Isthat my im-

proved loom can be operated at a much higher
speed than any other .loom of this class and
with muech less liability of defective goods.

In the best form of my invention the means
for moving the needles endwise operate to
move the need]es in both directions; but it
will be obvious that the pattern meehamsm
may retain the funetion of moving the nee-
dles .toward the shed, and the. other means

for moving the needles endwise will then op-

erate only to move the needles away from the

shed; but this will be a practical embodiment
of my invention for the reason that the select-

ing pattern mechanism will not be required to

45

move the needles against the force of weights

or springs or the like opelatme to move the
needles away from the shed.

Another feature of myinvention 1e1ates to

~ means for connecting the pattern mechanism

-_musm
invention is that these connections may be

with the individual needles and consists in
using flexible connecting means to connect
the needles with the seleetlnﬂ* pattern mech-
One advantage of thls feature of my

, -| the loom.

| of theselective Jeequar'd mechanism, taken on
theline 3 3 of Fig..

gaged positions of the needle

| L eelleeted in ﬂ'ronpe at one or both sides of the
Be it known that I, JaAMzs R. MACOOLL a

warp and may be carried in groups through

| the warp. The main purpose of this feature

| of my invention is to get rid of the objection
of the individual needle connections passing

through the warp, which exists when the se-
leetme; pattern mechanism acts directly upon
the needles. When flexible connections are
used between the needles and the selecting

wherever most eonvenlent as will be clear

from the drawings, while if the selecting pat-

tern mechanism acted directly or through
rigid connections to determine which of the

needles -should be epemted there wonld be
much' less freedom as to the locetlon of the
'seleetlnﬂ' pattern mechanism. |

A thlrd feature of myinvention consistsin

; -1mp1eved means for epplylnﬂ* yielding ten-
with the lay for moving the needles: endmse,'-

sion to lappet-threads to compensate for the
movement of the needles.

In. the accompanying drawings, Figure 1

representsa front elevation of the loom with g

{ portion of theframe and the lay-beam broken
bat in my improved loom the needles ere.

away. - Kig. 2 represents an end elevation of
Flcr 3 represents a vertical section

- Fig. 4 represents a detail
top view showmn' the hole board and a por-

tion of the e*reuped cord connection for caus-

ing the enﬂ'a,trement of the needles. Fig. 5

represents an enl::u oed detail section taken in

the line 5 5 of Fig. 1, showing the needle in
its engaged pomtlon Fig. 6 1epresents a de-
tail section showing the enﬂ'dﬂ'ed and disen-
Fig. 7 is an
enlarfred detail view showing the edJusta,ble
stop for limiting the endwise movements. of
the needle-carrying frame. Fig. 8 represents
a vertical section ShOWlnﬂ' the position of the
warp-threads at the forwerd beat of the lay.
Fig. 9 represents the same at the backward
pOblthﬂ of the lay. TFig. 10 represents a to
view of the yielding tension- rods for the lap-
pet-threads. Iigs. 11 amd 12 are enlarged
views of the levers for causing the 1ndepend-
ent engagement and dlsenﬂ‘agement of the
needles | I‘lg 13 represents a detail top view

showingone end of the needle-carrying frame.

Figs. 14 and 15 are detail sectional vlews illus-
1tr etlnﬂ' a modification in the means for caus- -
ing tho selective engagement of the needles.
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Figs. 16 and 17 are enlarged detail sectional | in Fig. 5, operates to cause the properraising

viewsshowinganother modification. FIig. 13
represents a back view of the needles em-

ployed in the modification shown in Ifigs. 16 .

and 17. Fig. 19 represents a section of the
needle-frame,showing side view of the needle.
Fig. 20 represents a detail front view show-
ing the needles and needle-carrying frame for

the construction shownin Fig. 1. Fig. 21 rep-

resents the same for the modification shown
in Figs. 14 and 15. Fig. 22 represents the

- same for the modification shown in Figs. 16
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and 17.

In the drawings, A represents the frame of
the loom, 13 the lay, and C the crank-shaft
for operating the lay. To the back of the

swords D D of the lay are secured the ends

of the bars E E', which are each provided
with a longitudinal slot ¢, through which the
shanks of the needles If pass, and between
the bars K and E'is placed the horizontal slid-
ing frame G for holding the needles, the said
frame being held in proper sliding connection
with the said bars E E' by means of the guide-
lugs ¢ ¢, which hold the opposite edges of the
upper and lower bars d ' of the frame, the
said bars d d’ being connected to each other
by means of the end postsee. The upper bar
d is provided with a series of holes f, asshown
in Fig. 13, adapted to loosely receive the cy-
lindrical portion b’ of the needles If, and the
lower bar d’ is provided at one side with the
notches f' to receive the flattened portion &
of the needle-shanks. The needle will thus
be prevented from turning, and the lower end
of the needle-shank may be moved inward
and outward to cause the engagement of the
needle with the engaging cateh-rib ¢ of the
rising and falling bar H, the said rib being
caused to engage with the nofch /i made in
the edge of the flattened portion b of the shank
of the needle tocarry the engaged needle posi-
tively up and down therewith, thus allowing
the loom to be driven at the proper rate of
speed without liability to accident, the en-
gagement and disengagement of the needles
being effected at their extreme downward po-

sition in the needle-carrying frame. The

bar Il 1s secured at its opposite ends to the
guide-rods I I by means of the screws 2, the
sald guide-rods being adapted for up-and-
down sliding movement in suitable perfora-
tions made in the bars E E', and at the upper
end of the guide-rods I I is secured the bar
J, which carries the shuttle guide-pins 7, and
the proper up-and-down movement is impart-
ed to the bar I by means of the inclined links
K K, which are pivoted at their upper ends
to the ears £ £ at the rearward side of the

bar I{ and at theirlowerends tothe bell-crank

levers I. 1., which are loosely held on the piv-
ot-rod M of the lay and made capable of ad-
justment by means of the bolts /, which serve
to connect the upper ends of the bell-crank
levers L L with the tie-beam m of the loom-
frame. The mmovement of the lay to its bacik-

ward position, as shown by the dotted lines |

of the bar H, whereby the needles engaged
therewith will be properly raised into the
shed. The shuttle guide-pins 7 will also be
carried upward with the upward movement
of the bar H and the engaged needles. Theo
needles I are actuated to engagement and
disengagement with the catch-rib g of the bar
H by means of a series of levers m, loosely
held upon the pivoting-rod o, which is sup-
ported by means of the brackets p, secured
to the lower bar d’ of the needle-carrying
frame Gz, the said levers n being held in their
raised position in which the noteh /2 of the
needle will be engaged with the cateh-rib g
by means of the spiral spring g, the lever n
being actuated downwardly against the re-
silience of the spring ¢ to release the needle
from the catch-rib ¢ of the bar Il by means
of the cord », which passes downward to the
hole-board N and thence to the selecting
mechanism O for the needles. The flattened
portion b of the shank of the needle passes
loosely through a slot-opening s at one side
of the lever n, the said slot-opening being so
arranged relatively to the pivoting-rod o, as
shown in Ifigs. 11 and 12, that the downward
movement of the end 7 of the lever n will
cause the movement of the notch /1 away from
the catch-rib ¢, as shown by the dotted line
in Kig. 6, and when the needles are thus dis-
engaged from the rib g of the bar Il the lower
end of the shank of the needle will be caused
to rest upon the top of the angle-iron I’,which
is attached at its ends to the swords D D of
the lay. "The hole-board N 1s attached to
suitable arms (), secured to the pivot-rod M of
the lay, and the cords r after passing from
the levers n through the hole-board N are
collected in groups to single cords ', as shown
in Ifig. 4, the said cords ' passing under the
scored pulleys R and thence upward outside
of the end of the loom-frame to the lower

' ends of the hooks w of the jacquard select-

ing mechanism O. The hook w 1s loosely
held in the eye «' of the spring-actuated
wire 1%, the lower end of the hook w being
bent upward and turned to a hook u® which
by engaging with the fixed bar v serves to
limit the downward movement of the hook
u, the cords r' being attached to the hook u
at the bight u«* The lifting knife S, which
serves to carry the hooks upward, is caused
to move up and down by means of the links
T T, jointed to the bell-crank levers U U,
which form the bearings for the square turn-
ing block V, by means of which the chain of
pattern-cards W is brought forward for ac-
tion upon the ends of the spring-actuated
wires ©* to cause the disengagement of the
hooks 1 with the lifting knife, the said knife
being actuated up and down and the turn-
ing block V vibrated back and forth by means
of the eccentric X on the crank-shaft C and
the connecting-link Y, the block V being
turned at each backward movement by means
of the hook W', and by means of the holes
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made in the pattem cards W -the proper nee-
dles or groups of needles will be selected to
form the pattern, the hooks u, which are
pressed back by the action of the pattern-
cards upon the wires u? being prevented
from engagement with the 11ft11w knife S.
Endmse movement is 1mp&rted to the nee-
dle-holding frame G to form the stitch by
means of the opposite cams H? H? upon the
lower shaft J*, the said camns being arranged
to act upon the_ levers H* HY, from the outer
ends of which yielding connection Is made
with the opposite ends of the needle-carrying

frame by means of the leather straps * »4, at-

tached to the end posts e e of the fla,me,
the said straps passing over the pulleys 7% 47
and being connected to the ends of the levers
H* H* by means of the spiral springs 6 79,
and adjustable stops s* st are provided to limit
the movement of the needle-holding frame
to the demred length of stitch. The la,ppet-
threads a’ are Wound upon the rolls ¢, ar-
ranged in two parallel series in the upnn'ht
standards A’ A', and from the gaid rolls the
threads are pa,ssed through th? hole-board
B, a,ud thence to the upper eye ¢’ of the cross-
wires 7' of the tension-rods C’, the said ten-
sion-rods being loosely Journaled in the frame
and actuatedin the proper direction by means
of the torsion-springs k'. - The threads ¢’ after

being passed throu_ﬂh the upper eyes 7’ are |
passed downward along the side of the cross-
- wires

"and through the lower eyes 72, thence
under the guide- rod D', and under the reed
F' to the eye of the needle F, the position of
the warp-threads %? k*and the lappet-threads
at the forward position of the lay being shown
inKig.8 and at the backward positionin FFig.9.
- In the operation of the loom the Selectmw
pattern mechanism O operates, by means of
the reciprocating knife S to cause the en-
gagement or disengagement of the needles
w1th the cateh-rib ¢ of the needle-operating
bar II, and the action of a selecting mechan-
ism in connection with a separate needle-

actuating mechanism by means of which the

needles are moved individually endwise

either into or out of the shed, or both, 1s an |

important feature of my 1nventmn W_thh 18
entirely distinet from a construction in which
the needles are actuated endwise by the di-
rect action of the knife S of the selecting
mechanism, as heretofore.

A modification of my invention is shown in
Figs. 14,15, and 21, in which the needles are
caused to rise into the shed by means of a se-
ries of rising and falling catches m?, which

~ are caused to engage with the shanks of the

60

needles at the baekward movement of the lay,
the engagement of the said eatches with the
shanks of the needles being controlled by the

- selective pattern mechamsm with which the

said catches are in 0pemt1ve connection.
The needle-holding frame G isguided for slid-
ing endwise movement by means of the brack-
ots G2 and G attached to the swords of the
lay, and the shuttle guide-pins jare attaehed

relation to the backward-and-forward move-
ment of the lay, the said bar J being attached
to the upper ends of the sliding gmde rods I
I, which are held for up-and-down movement
in suitable perforations made in the brackets
G* G*, the proper up-and-down movement be-
ing imparted to the said guide-rods by means
of the inclined links K K, which are pivoted
at their upper ends to the bracket-pieces I?
secured to the said sliding rods, and at thelr
lower ends to the bell—cra,nk levers L L, as
before described. The nee_dles K are 0*u1ded
for up-and-down movement in suitable per-
forations made in the upper and lower bars
d d' of the needle-holding frame &, the said
needles belng prevented from dropping away
from the %ald frame by means of the- stop-
pieces f?, attached to the shanks of the nee-
dles by means of screws f3 the lower ends of
the said stop-pieces engaging with the upper

side of the lower bar d" of the needle-holding.

frame G when the needles are in their lowm
position, as shown in Fig. 14. The lifting
catches m? are pivotally held upon a rod m3
which is adapted at each end to slide endw1se
in suitable perforations made in bracket-
pleces I?, and the required endwise move-
ment is imp&rted to the rod m?in order to
preserve the proper relative position of the
lifting catches with their respective needles
by means of the slotted arm w%, attached to
the lower bar d’ of the needle holdmﬂ' frame,
so as to move therewith, and suitab]e collars
arranged upon the said sliding pivot-rod m?
at each side of the said slotted arm, and by

this means the lifting catches m? and their
‘respective needles F wﬂl be moved in unison

transversely of the warp by the action of the
stitch mechanism. The lifting catches m?are
adapted for engagement with the lower ends
of the shanks of the needles F, the said
catches being carried upward with the up-
ward movement of the bracket-pieces I? at
the backward movement of the lay, thus
causing the movement of the selected needles
into the shed in accordance with the require-
‘ments of the pattern, the pivot-rod m® being
caused to move up and down in the slot of
the arm m®. In order to cause the required
automatic backward movement of the lifting
catches from their engagement with the lower
ends of the shanks of the needles, a wooden
bar m® is employed, provided at its ends with
rods 7, which slide loosely in a perforation

made in the downwardly-extending-ears n'of
the bracket-pieces I?, the said rods 7° being

connected to the pwot -rod m3by means of the |

connecting-arms n° whereby the bar mS will

partake of the endwise movement of the rod

m°. The wooden bar m®is provided with per-

forationsnb, adapted toreceive spiral springs
n', which b} acting against the under side of

the rear wardly-extending arm ' of the lift- - .
ing cateh m?® willserve to cause the automatic
, dlSGH gagementof the hftmfr catchfrom its en-

| to the bar J, as before described, so as to have
a movement into and out of the shed in timely
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gagement with the shank of the needle F. | ment of the same. The shanks af of the nee-

oSuitable connectionis made between the arms
m? of the lifting catches and the selecting
mechanism O by means of cord connections,
which pass through the perforations of the

- hole-board N, arranged at the ends of the

10

bell-crank levers L, and thence to the select-
ing mechanisin, as before described. In the
operation of a loom embodying this modifica-
tion the selecting mechanism O operates, by

- means of the reciprocating knife S upon the

- secured at its opposite ends to the sliding
guide-rods I I and moving therewith, the said
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hooksu, tocause the required engaging move-

ment of the individual lifting catches m? of

the needle-operating mechanism at the back-
ward movement of the lay, and the selected
needles when raised into the shed are brought
with certainty back to their normal position
(shown in Fig. 14) by means of the bar m§,

bar at its downward movement being caused
to engage with the upper ends of the stop-
pieces f* of the raised needles. o

Another modification of my invention is
shown 1n Kigs. 16, 17, 18, and 22, in which the
needle-holding frame  has an up-and-down
movement, the said frame consisting of the
upper perforated bar a?, the lower perforated
bar a4, and the connecting end posts a® ¢, the
cylindrical shanks of the needles It being
loosely held in the perforations made in the
sald upper and lower bars. The needle-hold-
ing frame ( is held in suitable upper and
lower guide-bars HI° I1%, extending longitudi-
nally of the lay, the said guide-bars being
connected to each other by the upright slid-
ing rods I° I, to which the said guide-bars are
securely attached, the said sliding rods be-
ing held for up-and-down movement by
means of the brackets J° J° and K3 K3, at-
tached to the swords D D of the lay, and the
proper up-and-down movement is imparted
to the said guide-bars and the needle-holding
frame, as shown by the full and dotted lines
in Fig. 16, by means’ of inclined links K,
which are pivoted at their upper ends to the
rearward side of the lower guide-bar II* and

at their lower ends to the bell-crank levers I.,.

as before described, the movement of the lay
to 1ts backward position, asshown by the dot-
ted lines, operating to cause the proper rais-
ing of the guide-bars and the needle-holding
frame, whereby the needles may be properly
raised intotheshed. The shuttle guide-pins

55 7 are attached to the upper guide-bar II* and

6o

pass upward into the shed through the guide-
opening a’ at the back of the lay-beam II° at
cach backward movementof thelay. Thebar
J*, which serves toreturn the needles to their
normal position for the entrance of the needles
intotheshed, isturned downwardlyatits ends
and secured to the prolongations a? of the
brackets K° whereby the said bar will be held
1n a fixed position, while the guide-bars H® H*
and the needle-holding frame will receive an
up-and-down movement relatively to the lay-
beam at the backward-and-forward move-

dles I are provided with a notch ¢’ adapted
for the engagement of the frictional catch-
spring 0? therewith, the said spring being at-
tached tothe lower bar o' of the needle-hold-
ing frame G, as shown in Figs. 18 and 19, one
of the sald needles being shown in Fig. 18
without its retaining-spring in order to show
the notch a” made in the shank of the nee-
dle to receive the frictional engaging bend b*
at the upper end of the said spring, whereby
the needle will be carried upward with the
{rame . The needles I are provided with

75

30

the cateh-pieces 0° held between the upright

guides 0" 0% which serve to prevent the nee-
dles from turning, the said catch-pieces be-

ing secured to the shanks of the needles by

means of the serews 0. The catch-pieces §”
extend downward parallel with the side of
the shanks of the needles and are provided
with the projecting catch b2, which at the up-
ward movement of the needle-holding frame

- G and the guide-bars H3 H*may come in con-

tact with the catch-pawl b7, which is pivoted
at ¢’ to the bar HS the said bar being secured
to the under side of the lay-beam H° for slid-
ing movement by means of the fixed guide-
rod H? which is secured to the lay-beam by
means of the brackets ¢? ¢t the said bar H°
being secured to the guide-rod for sliding
movementthereon by means of the perforated
hanger ¢°, which is secured by means of
screws to one end of the said bar H and the
perforated hanger and guide-arm c¢*,which is
secured by means of screws to the other end
of the said bar and is forked at its outer end
¢® to receive the post a® of the needle-holding
frame G, whereby the said bar I1° which car-

ries the catch-pawls 09, will be caused to move

back and forth longitudinally in connection
with the needle-holding frame G, so that the
sald catch-pawls will be uniformly main-
tained in line with their respective catches 68
while the needles are being moved back and
forth transversely of the warp by suitable
mechanism, and a guide ¢’, attached to the
lay-beam I1°, is provided to prevent the swing-
ing movement of the bar H°® upon the guide-
rod H'. The catch-pawls 0?are actuated for
automatic disengagement from the catch 6°
by means of the spiral spring d?, arranged

- between the arm d* of the catch-pawl b? and

the side of the sliding bar HY to which the
said catch-pawl is pivoted. The connecting-
cords r are attached to the outer ends of the
projecting arms d° of the catch-pawls 0? and
pass downward to the hole-board N, and
thence to a selecting mechanism, as shown in
IFig.1. In the operation of the loom the back-
ward movement of the lay will serve to cause
the needles to rise into the shed, except when
they are inhibited from upward movement
with the needle-frame by the engagement of
the catch-pawls &° with the catches 03, the
sald engagement being effected by means of
the cords » and the selecting mechanism,

| and when the upward movement of the nee-
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dle has been so inhibited the said needle |

will be subsequently carried back to its nor-
mal position relatively to the needle-holding
frame G by the engagement of the lower end
of the shank of the needle with the upper
surface of the bar J* upon the downward
movement of the needle-holding frame at the
beating-up forward movement of the lay, the
needle being carried upward into the shed of
the warp with the upward movement of the

needle-holding frame by the frictional en--

gagement of the catch-spring 0° with the notch
o’ of the shank of the needle. In the oper-
ation of a loom embodying this modification
the needle-holding frame G has an up-and-
down reclproeatlng movement, while the nee-
dles are moved endwise in the needle holding

frame by means of the stationary catch- pawls -

b, which are acted upon by the reciprocating
kmfe S of the selecting mechanism O through
the engaging hooks end their cord connec-
tions, so-that the needles F are not in this case
moved into the shed by the direct action of
the selecting meehemsm thereon, as hereto-
fore.

The several drawings illustrate the imven-

tion as applied fo a loom in which the lappet-
stitch 18 made of uniform length thronghout
the pattern; but the Well-known means for
automatically varying the length or both the
length and position of the stitch may be em-
ployed, as shown, for instance, in my Letters
Patent of the United States No. 570,259,

I claim as my invention—

1. Inalappet-loom the combination of nee-
dles adapted for independent movement into
the shed, means for moving the needles lat-

erally of the warp, means eonneeted with the |

o

lay for moving the needles endwise, and a pat-
tern mechanism for selecting the needles to be
moved endwise, substentmlly as described.
2. In alappet-loom the combination of nee-
dles adapted for 1ndepend ent movement into
the shed, means for moving the needles lat-
erally of the warp, means connected with the
lay for moving the needles endwise, a pattern

‘mechanism for selecting the needles to be

moved endwise, and flexible connections be-
tween the pattern mechanism and the means
for moving the needles endwise, substentlelly
a8 descmbed

3. In a lappet-loom the.combination of nee-

dles adapted for independent movement into
‘the shed, means for moving the needles lat-

erally of ‘the war p, means eenneeted with the

‘lay for moving the needles positively in both

directions endmse, and a pattern mechanism
for selecting the needlee to be moved end-
wise,

4. In alappet-loom,the combination of nee-
dles adapted to be controlled individually as
to theirmovement into the shed, means for
moving the needles laterally of the warp,
means connected with the lay for moving the
needles endwise, a pattern mechanism for se-
lecting the needles to be moved endwise, and

flexible connections between the needles and
the pattern mechanism, said connections be-

ingsgrouped together at that side of the warp
from which the needles enter and thence op-
erated in groups by means of leading connec-
tions to the pattern mechanism.
JAMES R. MACCOILL.
Witnesses:
SOCRATES SCHOLFIELD,
HARRY J. GARCEAU.
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