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The Automatic Loom described in GMM.SML.49 will
weave plain cloth and, 1if the operator draws a varie-
gated warp and is prepared to change the weft at regular
intervals, patterned material can be woven.

However, 1if the Pattern Programmer is incorpor-
ated, weaquing {s entirely automatic and fFour heddles
are. raised and lowered in a predetermined eilght=fold

sequence of operations to produce surprisingly complex
patierns.
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Pattern - Programmer for Automatic Loom

11. - INTRODUCTION

The Automatic Loom, the subject of Giili.SHL.49, will weave either
plain or patterned cloth, but the patterns must necessarily be simple and
the operator is responsible for the initial drawing of the warp and for
changing the weft at intervals to produce a pattern.

Before the invention of the flying shuttle by Joan Kay of Bury in
1733, it was necessary to have two weavers for each loom, one at eacci end
to throw the shuttle to and fro across the loom. I/ith the Kay shuttle,
one weaver could manage a loom, and output was greatly increased. In

. 1760 Robert Kay tnvented the dropbox to operate the rising and Ffulling of
_:several shuttles each containing a different weft to make patterns in the
"clothe : i

In 1801, Joseph flarie Jacquard of Lyon developed a loom in which
the warp threads could be raised and lowered in a fixed sequence to pro-
duce elaborate patterns. Jacquard looms are still in use to-day, even
for carpet weaving; and the warp threads are selected by needles dropping
through punched cards. : o : .

It is not within the province of a leccano leaflet fully to explain
the working of the prototype, but a MHeccanoman should understand the prin-
ciples of the complex mechanism he is modelling. For further information,
a good encyclopedia or a specialist book on weaving should be consulied.
The -Pattern Programmer mentioned in Section 7.2 of GMM.SML.49 now

-to be described depends on the action of cams which automatically operate

four heddles in a predetermined eight-fold seéquence of operations. Com-
plex patterns can be produced, the mechanism being Jamproof and fascinat~
ing to watch. : A

12. CONSTRUCTION

12,1 General

In order to cvoid confusion, the numbering of both the figures and

the parts has been continued from Glil. SML .49 - Automatic Loom, and the

remcrks under Section 5.1 in that leaflet apply generally to the Patiern
Programmer. ' ‘ : :

1?.2 Alterations to the Frame

Figs. 35, 36 and 38. The two 93" angle girders 47 and 48 are
moved one hole to the right ; the heddles and heddle operating mechanism
removed and also the flat trunnions 53 and 54 and the 13" corner brackets
55 and 56. The two 33" flat girders 50 and 51 are moved one hole to the
left. . :
" The .3%" angle girder 49 is replaced by a 441 agngle girder 323 pro-
Jjecting two holes to the rear of girder 48, | The two left hand corner
gussets 52 are removed, and two 57" x 24" flat plates 324 and 325 are

bolted to girders. 41 and 44, the plates being connected by a 23" x 2

.double angle strip 326 at their lowest outer holes. A trunnion 327 is

fixed to plate 325 as .shown, while trunnions 57 and 58 are removcd.
Fig. 39 should next be consulted. 4 girder bracket 328 is fixed
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to girder 43, with a spacing washer on each bolt ; a 1" corner braciiet
329 is bolted to girder bracket 328. 4 141 flat girder 330 is jixed by
{ts slotted holes to a 2%” angle girder 331 itself bolted to plate 18 and
girder 85 ; girder 331 is spaced outwards by four washers.

12.3  Cam Mechanism

, Figs. 36-38 and 40-42. The 2 rod 211, on which is held one of
the cranks 215 operating the slay, is replaced by a 4" rod 332 journalled
in trunnions 38 and 327.  Rod 332 carries a 7/8" bevel gear 333 which
drives a second similar bevel 334 -on a 3" rod 335 journalled in plates

324 and 325. _ : ) : ‘

An eight-hole bush wheel 336 is fixed on rod 335 to drive inter-
mittently a second similar bush wheel 337 on another 3" rod 338 two hales
above rod 335. Bush wheel 336 has a set screw 339 -in a face hole, while
‘bush wheel 337 has eight set screws'340. Also fixed on rod 338 are a 1”

. pulley with boss fitted with a rubber ring 341 and a 17 sprocket 342. A
compression spring between plate 325 and bush wheel 337 maintains a fric-
tion grip to prevent false movement. : - .

' " The cams are four face plates 343 to 346 mounted on a 37 rod 347
Journalled in plates 324 and 325. Rod 347 carries a 1" sprocket 348

_which is driven via chain 349 from sprochket 342. :

S The way to ensure a smooth intermittent drive, using the bush
wheel and set screw technique, both with the present and other applications,
is to prepare the heads of the set screws so that they are truly round

 without lips or flats and are of such a size that there is adequcte space:
- between them for the actuating screw. The simplest way to accomplish
this is to hold the shank of the screw in the chuck of a drill press and,

‘with the drill turning slowly, carefully work the side of the head with a

file. -See the article fGearing Yith Bolts” on page 254 of i1J.10.

12.4 Cams

Figs. 36, 38, 40 and 41. The bosses of the cams (face plates) 343
to. 346 face the front of the loom. The desired pattern should be set up
on each cam, and the group of four assembled outside the loom before in-
..sertion between plates 324 and 325 and rod 347 passed through. ‘

To expedite this, a long threaded pin 350 is fixed, pointing back-
wards, to an inner hole of cam 346 and
a second long threaded pin is bolted

t to a diametrically opposite inncr hole

n 4 B of cam 343 pointing ferwards. These

\ 4| pins pasz tharough cams 344 and 345 and

_ / help to heep them in register both

<:> A . during assembly and during opcration.

e

—"

The cam studs are collars 351
mounted on 3/8" bolts. /here clear-
ence is no problem this is donc by
locknutting, but where two. corresp-
onding holes on adjccent cams. both
carry studs, one collaer 4 is slipped
on the bolt B fixed by a nut in the
face plate C, see the adjoining dia-
gram. The collar is therefore loose

\
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Twice natural size
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but is prevented from slipping off its bolt by the bolt D on the adjacent
face plate. This procedure is necessary to ensure that the cam surfaces
are ‘exactly #" apart.

“hen setting up a pattern, it is helpful to place a small pzece of
blacl tape on the circumference of one cam to mark "position one‘, The
instructions for the Hand Loom in MM.1.59 are helpful in formtng simple
designs, see Section 12.11.

12.5 Actuating Strips

Figs. 36 and 40-42. EPach actuating strip is a compound 57 strip
.made from a 44" strip 352 and a 1%" strip 353 overlapping two holes ; to -

the outer of the two cverlapping holes a pawl without boss 354 is tightly
secured, point upwards. The pointls of the pawls must be set so that they
are. uerttcallJ over the outer edge of the bolt tn the tnnher overlapping
hole.

The strlps ride in slots made from four pairs of 13" strips 355
spaced by collars and washers and held on two 3" screwed rods 356 and 357
which are in turn locknutted to a pair of 32" strips 358 and 359 attached
to girders 41 and 44 by fishplates 360.

Strips 355 must be accurately positioned so that the inner ends of
the projecting strips 352 clear the heddle rods, ‘and their outer ends ride
centrally on the cam studs. -Set screws. should be used to hold the pawls
354 for the best clearance, and further set screws 361 should be fixed in
the Fifth holes from the left to act as stops, see Fig. 41.

12.6  Heddles

Figs. 35, 41 and 42.  The horizontal members of the heddles or
heald frames are 5" prods ‘362 ; the central vertical members are 5" rods
363, while the. extenstons _above and below are 3}" rods 364 and 365 res-
pectively.

Rods 364 slide in.the elongated holes of girders 50 and 51, while
rods 365 slide in girders 22 and 23. A light rubber band is looped
around the centre of the lower heddle members 362, and each band is also
‘looped around a rod positioned in the midline between the lower side
Frame members. The bands must be light enough to prevent excess strain
on the mechanism, but sufficient to return the heddles to the lower posi-
tion when the healds are fully threaded.

- The actuating strips are connected by cords 366 to the upper hori-
zontal members 362 of the corresponding heddles, the cords passing over
2 pulleys 367 loose on a 3" rod 368 Journclled in girders 47 and 48 ;
the pulleys are spaced by collars and washers. Each length of tord must
be such that when the stop bolt 361 is against strips 355, the heddle is
in its lowest position, that is to say, a warp thread passed through a
heald eye will be brought down to the slay floor ; this position is when
about /6 rim of the rod 364 protrudes above the flat girders 50/51.

12.7 Throw Rod

Figs. 36 and 40-42.  The throw rod is a 5" rod 369 which carries:
~a pair of cranks 370 and 371 on its front end, and a second pair of
cranks 372 and 373 on its rear end. Also fixed on rod 369 are a swivel
bearing 374 and a collar 375. A :
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The pairs of cranks are fixed to 54l strips 376 and 377, overlapping
two holes. To the lower end of strip 376 a crank 378 is-bolted, cid to
strips 377 a crank 379 and a bell crank 380. Cranks 378 to 380 are firm-
ly fixed on a 4" rod 381 journalled in plates 324 and 325.

The cranhks should be aligned and their grub screws tightened so
that the throw rod is firmly held parallel to the axles journalled in
plates 324 and. 325, and remains so when throwing the actuating strips to
the left. y o
The throw rod is moved to and fro by a composite 10" rod 382'held
in the boss of the swivel becring 374 and also in a second swivel bearing
383 at its other end. The- spider of bearing 383 is free on a pivot bolt
384 loclinutted to.a crank 385 on a composite 97" rod 386 journalled in_ the
rear hole of girder 323 and in the centrcl hole of girder 330, see Figs.
35 and 39. . I ‘ :

‘ Rod 386 carries a 177 helicel gear 387 near its lower end and this
engages a " helical gear 388 on a 13" rod 389 journalled in bracket 329
and plate 18. Rod 389 carries a 3" pinton (not seen) driven by the F7
pinion 100 which drives gear 108. .

Rod 67 carrying the operating crank 68 must be extended dy a coup-
ling 390 and a 1" rod to allow the handle to.clear gear 387. '

: Three tension springs 391 are attached to bell crank 380 and to
plate 325 by 1 1/8" bolts to counter the force of the heddle rubber bands,
see F'igse. 35, 37 and 41. o : '

12.8 Adjusiments

: The intermittent drive should be set %o operate with the slay in
.its Fully forward position. The cams must then be adjusted so that,
during their movement, one set of studs disengages from the actuatiing
strips allowing them to drop, and cnother set of studs raises them.  The
actucting strips drop at their left extremities because of the upward
pull of the cords levering them on a fulcrum, viz. the washer between
strips 355. - S '

The throwing of the rod should be adjusted so that, while the cams
are rotating, it is disengaging from the pawls and moving a little furtaer
to the right. Another set of strips should be raised by the cams by the
time the rod returns. . . o :

The pawls should be angled in just enough to enable the throw rod
to impart a slight lifting action to the strips which are thus cleared
from. the studs ; this obuiates the chance of falsely turning the ccits

=)
during throwing. The cams must not turn until the strips are recturned

to their starting positions, otherwise the rod will foul the rising pqylsL

The cctuating strips éhould'be lubricated where they slid: between
the slots, and the washers on the cam rod. should be adjusted so that the
strips clign with the studs. It should be noted that, in the lowcred
position, the strips pass Just behind the rods 364 of the corresponding
heddles. o

Double grub screws should be used in the drive to the throw rod.
Because .the drive is taken positively from pinton 100 on the composite
rod with keyway 97, no trouble will be found with maintaining synchronism.
' The reason for using the helical gears 387 and 388 is because the
2%:1 ratio is just double that of the 5:1 ratio between pinion 100 and
gear 108. The throw rod is thus fully actuated once jor each moveirent

of the shuttle in one direction from each cam.. The drive could be tdiken
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