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UNITED STATES

PATENT OFFICE.

ISAAC E. PALMER, OF MIDDLETOWN, CONNECTICUT.

LOOM FOR CROSS-WEAVING.

SPECIFICATION forming part of Letters Patent No. 587,324, dated August 3, 189%.

Application filed April 1,1895, Serial No.. 543,376,

20 all wlonrny it ma-: concer -
Be it known that I, IsaAAC E. PALMER, of
Middletown, in the county of Middlesex and

‘State of Oonnectmut have invented a new

and useful Impr ovement in Looms for Cross-
Weaving, of which the following is a speci-
fication.

My invention relates toan improvement in

looms in which provision is made for weaving

etther plain or gauze weave at pleasure, with
the object in view of facilitating the combi-

nation of different styles of weaving in con-

nection with a continuous strip of fabric and,
in general, in rendering the loom more efﬁ
ment and increasing 1ts scope.

With these ends in view my invention con-
sists in certain features of construction and
combinations of parts, as will be heremafter
described, and pomted out in claims.

In the accompanying drawings, Figure 1

- 18 a view in side elevatlon pmtly in seetmn
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of a portion of a loom, showmﬂ a tension
device for controlling the warp Which 1 is in-
tended to be fed at a d1 ‘'erent rate of speed
from that at which other portions of warp
are fed. Iig. 2 1s a top plan view of the
same, partly in -horizontal section, taken on
the line ¢ « of I'ig. 1, showing the position

of the chain and wheels for determining the |

style of weave. FIig. 3 is a view in front ele-
vation of the banks of needles and their sup-

'portmcr and operating mechanism. Fig. 4-is

a view in detail, showing thewpattern- chams
and the parts which they 1mmedmtely oper-
ate 1n side elevation. Fig.
detail, showing the said chain-wheels and the
shatt for operating them in end elevation.
IF1ig. 6 1s a view In detall, showing in end ele-
vation the means for shifting one of the banks
of needles with respect to the other.  Fig. 7

18 a view in detall, showing the tappets, the.

needle-sword, the needles, and the connection
between the needles and the tappets for oper-
ating the needles, the needles in this view
being shown at the extremities of their stroke
toward one another. Fig.8isa similar view
showing the needles at the limits of their
stroke away fromone another. Figs. 9,10, 11,
and 12 are views 1in detall of portions of the

needle-operating mechanism and needle-shaft

and needles, showing the combination with

the two banks of needles of a third bank and |

(No model.}

5 1s a view Iin

‘banks of needles.

| means for operating it in connection with the

two banks; and Figs. 15, 14, and 15 repre-
sent the positions of the warp and weft
threads in the “‘plain,” ““gauze,” and *‘dia-
mond” or *‘double-ganze” weaves, herein-
after referred to.

The frame of the loom may be of any well-
known or approved form suitable for support-
ing the several parts in the several positions
for accomplishing their work and is repre-
sented in the present instance by A. The
drive-shaft for imparting motion to the sev-
eral operating parts of the loom is repre-
sented by B and is driven from a snitable
source of power. (Not.shown.)
one end of the drive-shaft I3 it i1s provided
with a gear-wheel b, which meshes with a
pinion b’ on a crank-shaft b°, connected by a
hooked pitman &% with a ratchet - toothed
wheel b* (see Fig. 1) for rotating a gear-
wheel 05, which engages a'pinion b® on a
shaft %, provided with a worm 0% engaged

with a worm-wheel 6 on the shaft of one of

the take-up rollers C. The roller C is geared
to rotate with its companion roller C’, the
third roller C* being left to rotate fr eely as
the fabric passes over it from the guide-
roller C-.

In the present instance I have shown the

take-up rollers as provided with tapered ends

At or near
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for use In connection with weaving a fabric

fulled at the ecentral portion, and in connec-
tion with such tapered-ended rollers I have
shown the guaide-roller C*® for holding the

fabric level prior to its passing onto the ta-

pered rollers. 'T'his feature of taking up the
fabric on the rollers provided with tapered
ends is not, however, essential to the other
features of the loom to which my present in-
ventionis particularly directed, the said take-
up mechanism forming the Sub;]ect matter of
another application, Sellal No. 423,193, Pat-
ent No. 545,607, dated September 3, 1895,

- The main warp-beam 1s denoted by D, and
from it the warpisled tothe upper and lower
In addition to the main
warp-beam D there is a series of spools D/,
from which the warp-threads are ‘led to the
upper and lower banks of needles. In the
present instance the warp-threads which are
led from the spools D’ are so located as to be
fed by the tapered portions of the rollers,
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and hence at a speed varying from that at
which the threads are drawn from the main
warp-beam D by the cylindrical portions of
the said take-up rollers.

In connection with the warp which is fed
from the spools D', I provide a tension device
as follows: Rocking plates d are mounted on
a shaftd’and have projecting therefrom bars
or pins d? d?, connected by reeds d*, between
which the warp-threads pass. The said pieces
d are further provided with an elongated slot
®, within which the adjustable pin or bar A
may be secured in different positionsrelative
to the central shaft d’. A guide bar or pin

d"1s also fixed to and projected from each

plate d at a point at or near its lower end, so
that the warp-threads, after passing through
the reeds d*, are led partially around the shaft
', then overthe adjustable bard® and thence
downwardly and under the bar d’, and thence
to the needles, the plate d being free to rock
on the supporting-shaft d’ against the tension
of a spring d% secured at one end to the shaft
and at its opposite end to the plate d. DBy
adjusting the pin or roller d° along the slot
® the warp-threads may be carried more or
less away from & direect line between the shaft
' and the guide-bar d’, and hence the ten-
sion may be thereby increased or diminished.

Upon the drive-shaft B, 1 locate suitable
arms B, which carry suitable antifriction-

rollers 0¥, which rollers engage inclines B?,

which are mounted on shafts 33, these shafts
being connected to the shuattle - operating
mechanism. (Not shown.)

Proceeding to describe the needles, their

support and operating mechanism, the nee-
dle-sword consists of two swinging arms LK
and E', which are pivoted at their upper ends
to the top of the frame A, preferablyin suit-
able platesee’, which are secured to the frame
A. These arms & E' are spaced apart by
means of suitable cross-rods e* é°.

The needle-sword is normally held at the
limit of its forward movement by means of
suitable tension-springs e* ¢®, which are at-
tached at one end to the arms I E' and at
thelr other ends to the breast-beam of the
frame A.

- The upper bank of needles is denoted by
I and the lower bank by IF'. These banks
of needles are so arranged that when the nee-
dles are rocked to and fro their ends through
which the warp-threads pass are caused to
overlap each other. The upperset of needles
are denoted by /%, and they are secured fto
suitable clips 7%, which clips are secured to a
suitable sleeve /%, which sleeve slides on the
unper needle-bar 7°. Theneedlesof the lower
bank are denoted by /7, and they are secured
by suitable clips /¥ to a sleeve f!', which
sleeve rocks on the lower needle-bar f'°
These two banks of needles are caused to
rock by being geared together at their ends
by means of suitable segmental gears 1 f/,
the former being on the upper needle-bar and
the latter on the lower needle-bar. . The lower

| segmental gears /' are provided with suitable

111“'::: or pins f*, to which corresponding ends
of (3011110(3111‘.10“ ars f° are pivoted, the other
ends of the said connectin o-bars 1% being ad-
justably secured In suitable brackets G.
will thus be seen that as the needle-sword 1s
swung forwardly and backwardly the ends of
the banhs of needles will be caused to rock
up and down, so as to overlap.

A suitable grid g extends between the two
brackets G and is supported thereby, which
orid g serves to separate the warp-threads as
they are being fed along, so as to straighten
them out, as is usual.

The upper bank of needles I are caused to
move laterally, so as to first bring each upper
warp-thread down between a certain two of
the lower needles, as they are rocked toward
each other, at one time, and when desired
will bring the warp-thread down between the
next two of the lower needles when the banks
of needles are again rocked. This is donein
the following manner: A vibrating lever 1l
is pivoted to the swinging arm K’ of the nee-
dle-sword. The lower end of the said lever
H is secured to the end of the needle-bar I
by a universal connection /, which allows
the upper bank of needles to rock and at the
same time will shift it laterally when desired.
The upper arm of the said lever I is con-

nected to a forwardly-extended arm 2 of a

suitable vertical rocking shaft I by means of
a link /i'. The rocking shaft I is provided
with a rearwardly-extended arm ¢', which en-
oages a suitable worm ¢° on the main drive-
shaft I3. This rocking shaft I is mounted at
its lower end in a suitable supporting-bracket
2® and at its upper end in a suitable bracket
7%, both of said brackets being secured to the
main frame A. It will thus be seen that as
the worm 7° rocks the shaft I it will in turn
vibrate the lever H and slide the bank of nee-
dles It laterally. This worm is so timed that
it will cause the upper bank of needles I to
slide laterally only when the needles are in
their raised position, so that the upper warp-
threads may be moved freely over the ends
of the lower nceedles.

The needle-sword is swung forwardly and
backwardly,soastorock the two banksof nee-
dles at the proper time to form certain figures
in the weave, in the following manner: The
tappets are denoted by J J', and they are pro-
vided with suitable antifriction-rollers 7 7',
which are in turn engaged at certain times by

suitable cams 7% 7%, which cams are secured to

rotate with the main drive-shaft I3. The tap-
pets J J' are held against the cams J°7° by
means of suitable 1361]&1011 -springs 7% 9°. The
cam 7° is so formed that it will cause the tap-
pet J to rock forward and back twice during
one revolution of the main shaft B, unless it
be locked to the tappet J' by the locking de-
vice 7% hereinafter to be deseribed, or locked
in its backward position by the latch I<', here-
inafter to be described.
The cam 7°is so formed that it will rock the
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tappet J' forward and backward only once |

during a single revolution of the main dxwe-
shaft B.

The needle-sword is connected with the tap-
pet J by means of a suitable hooked connect-
ing-rod E< which is fastened to the brace-rod
e’ at one end and at its other end is prowded
with a recess which engages a suitable pin 7°
in the top.of the tappet J

K K’ K?represent three latches which CaTTy

- suitable antifriction-rollers & &' k2, which are

L5

adapted to be engaged by the pattem-chains

L L' L? respectively. As the latch K® is

raised and lowered by its connection with the
links 1n the pattern-chain L2 it causes the
hooked connecting-rod E?to be released from
and engaged with the tappet J by means of a

- suitable link £%° which connects the end of

20

30

the latch K< with the end of the hooked rod
E* 'This releasing of the rod E? from engage-
ment with the tappet J is for the purpose of

allowing the needle-sword to hang idly while

a certain pattern is being woven, the swing-
ing of the tappets J and J’ h&vmo* no effect
upon the said rod E-~.

The 1atch K'is adapted to engage a suit-
able hook 78 upon the tappet J When the latch
is in its lowered posﬂsmn and the tappet is
SWHI]G‘ back by the cam 7% so that when the
cam 7* further revolves the tappet J is held

at the limit of its rearward movement by said
latech K'. This latech K'is raised and the

tappet J thereby released by certain of the
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links in the pattern-chain L', as will herem-
atter more fully appear.

The tappe‘o J' is provided wwh a Sllltdbl@
recess j°, extending transversely across its
face adjacent to the tappet J, and a projec-
tion j° extends into the said recess from the
upper wall of the recess, so as to engage the
locking device 75, carried by the tdppet J,

when the sald locking device is in its rmsed

position and the tappets J J'in alinement,
thereby causing the two tappets J J' to swmﬂ‘
simultaneously. This locking device 4% is
raised and lowered by the raising and lower-
ing of the lateh K, which is (,onnected to the
lockmn' device 7° by a suitable rod k2.
latch K 18 raised and lowered by engagement
with different heights of links on the pattern-
chain L. _

The pattern-chains I, L/, and 1.2 consist of
links of varying heights, and they are caused
to be advanced one after the other over suit-
able chain-wheels [ ['[’into engagement with
the rollers & k' %* on the latches K K’ K2
These chain-wheels are secured to rotate to-
gether upon a suitable shaft L3, which shaft
is mounted in suitable bearings [* [*, which
are secured to the frame A. The bracket 3

18 preferably extended upwardly to form a

support for the hinged ends of the latches K
K" K*, as shown clearly in Fig. 2.

The chain-wheels are rotated by means of
a sultable spur-wheel L# which is secured to
the shaft I.° and engages a suitable worm L3

on the main drive-shaft B.

This

- 'When it is desired to weave a 'p_attérn of
more Intricate design than that capable of

being woven by the two banks of needles

heretofme described, I provide a third bank of
needles K7, which is Secured to rock with the
needle-bar F and is located just beneath the
upper bank of needles. This form is shown
in Figs. 9 to 12, inclusive. This third bank
of needles F?is caused to have a lateral slid-
ing movement independent of the sliding
movement of the upper bank of needles in
the following manner: Just within the arm
I’ of the needle-sword and on the upper nee-
dle-bar IY, I secure a suitable sliding sleeve
B3, which is provided with a groove f‘* which
18 adanted to engage the lower end of a vi-
brating lever M, Wthh lever M is pwoted to
the arm B’ at its upper end and is caused to
vibrate laterally by means of a suitable con-
nection m between it and the lever H, which
slides the upper bank of needles longitudi-
nally on the needle-bar. |

Certain of the warp- -threads are passed
through the ends of the needles in the bank
F? and as the upper bank F is slid back and
forth the bank F® will be caused to be slid

70
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back and forth.in the opposite direction,

thereby twisting the warp-threads and form.-

05

ing a more fanclful design than when the two |

banks of needles only are used.

It is to be understood that the weft-threads
may be inserted and beaten up in any well-
known or approved manner.

In operation as the drive-shaft B is rotated
1t will cause the pattern-chains tobe advanced
and thereby ralse and lower certain of the
1atehes KK'K? At the same time the cams
7 7° will engage the tappets J J' and swing
them forw&rd and backward. When the 1ateh
K? is in its lowered position and the latch K’

100

105

held raised, the tappet J will swing back and -

forth and thereby swing the needle-sword
back and forth, causing the banks of needles
to be rocked up and down twice during one
revolution of the shaft B. This will cause
the loom to weave what is known as the
““ gauze weave.” (See Fig. 14.)

If the latch K should be held raised by
means of its 'enwawement with the chain L,

IIO

I15

the locking devme 7° will engage the tappet |

J', and so will cause the two tappets to swing
blmlﬂt&HGOUSly Thisarrangement will cause

the needle-sword to swing ba,ck and forth only
once during a single revolutlon of the drive-

shaft B and Wi]l cau_se-the loom to weave what

is known as the ‘‘plain weave,” since the
| transverse movement of the upper bank of

needles will have no effect upon the weft so
long as the needles themselves are not swung
toward and away from each other, which only
occurs once during a revolution of the drive-
shaft. When the third bank of needles is
used, 1t will cause the gauze weave to de-
velop into a more complex figure, which might
be called the *“ diamond weave,” which. is sub-
stantially a double-gauze weave. (See Fig.

120
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| 15.). It will thus be seen that by a,rrangmcr .
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the several pattern-chains with higher and
lower links they will be caused to control the
figure of the weave by means of their engage-
ment with the latches K K’ K?, which latches
in turn control the swinging movements of
the tappets J J'. The rotary movement of
the shaft B furthermore rotates the take-up
rollers and thereby advances the fabric as it
is woven. It will be seen that the tension
device will as the warp-threads are being ad-
vanced to the needles regulate the tension
upon them at that point where the fabric is
being gathered, the said tension device allow-
ing the threads to be fed at different speeds.

It is obvious that slight changes might be
resorted to in the construction and arrange-
ment of the several parts without departing
from the spirit and scope of my invention.
Hence I do not wish to limit myself strictly
to the structure herein set forth, but

What I claim 1s—

1. Incombination, atake-up roll,independ-
ent supply-rolls, means for manipulating the
sheds of warp and a tension device for the re-
ception of the warp from the different supply-
rolls, the said tension device comprising a

. rocking plate and tension -pins extending

30
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from said rocking plate, one of said pins be-
ing adjustable to vary the tension of the
warp-threads, substantially as set forth.

2. A tension device for looms, comprising
a rocking plate, a spring for actuating the
plate, tension-pins on the plate, and a reed
for separating the warp-threads, one of the
said tension-pins being adjustable to vary
the tension of the warp-threads, substantially
as set forth.

3. In combination, means for feeding sheds
of warp, a take-up mechanism, a lower bank
of needles for controlling a shed of warp, an
upper bank of needles for controlling a shed
of warp, and an auxiliary bank of needles for
controlling an auxiliary shed of warp and
means for rocking the different banks of nee-
dles, substan tlallv as set forth.

4. In combination, means for feeding sheds
of warp, a take-up mechanism, a lower bank
of needles for controlling a shed of warp, an
upper bank of needles for controlling a shed
of warp, an auxiliary bank of needles for con-
trolling an auxiliary shed of warp, means for
moving the auxiliary bank of needles later-
ally wlth respect to one of the other banks
and means for rocking the said banks, sub-
stantially as set forth.

5. In combination, means for feeding sheds

of warp, a take-up mechanism, a lower bank

of needles for controlling a shed of warp, an

- upper bank of needles for conrtrolling a shed

of warp, and an auxiliary bank of needles for 6o

controlling an auxiliary shed of warp, means
for moving the upper bank of needles and the
auxiliary bank of needles transversely simul-
taneously in opposite directions and means
for rocking the said banks, substantially as
set forth.

6. In combination, banks of needles having
a rocking movement toward and away from
each other, gear connecting the banks of nee-
dles, a swinging suppmt for the needles,
swinging appets means for interlocking the
tappets at predetermined intervals, one of
said tappets being connected with the swing-
ing support, a dl]VB shaft carrying cams

ada,pted to engage the tappets toswing them,

and pattern- _chains for further contr 0111110" the
movement of the tappets, substantially as set
forth.

7. In combmatmu banks of needles hfwmn
a rocking movement toward and away from
each other, ogear connecting the banks of nee-
dles, a swinging support for the needles,
swinging tappets, one of said tappets being
connected with the swinging support, a drive-
shaft carrying cams adapted to engage the
tappets to swing the mneedle-support and

thereby rock the banks of needles and means
for interlocking the tappets at predetermined

intervals, comprising latches for locking and
releasing the tappets, and pattern-chains en-
oaging the latches, substantially as set forth.

8. In combination, banks of needles geared
together so as to 11zwe a rocking movement
toward and away from each Othel , aswinging
support for the banks of needles, a dlwe-
shaft having ecams thereon, swinging tappets
engaged by the sald cams, & hooked connect-
ing—bm' between theswinging support and one
of the tappets, pattern-chains for controlling
the movement of the tappets, and an auxiliary
pattern-chain for releasing the hooked con-
necting-bar from engagement with the tap-
pet at intervals, substantially as set forth.

9. In combination, a frame, a needle-sup-
port hinged thereon, means for swinging the
needle-support, banks of needles provided
with gear-wheels which intermesh, a connec-
tion between one of the gear-wheels and the
frame, whereby as the needle-support is
swung, the banks of needles are caused to
rock toward and away from each other, sub-
stantially as set forth.

ISAAC L. PALM]LR
Witnesses:
FREDK. HAYNES,
IRENE B. DECKER.
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