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The Largest Hand-Loom Manufacture of The World.

The best 4-harness loom is always a counberbalanced one. It is the light-
est to work with, it gives the highest speed, it opens any shed.

We have introduced now a new friction brake, which permits a very fine
adjustment of the warp tension. This is a positive action brake. It can
release any amount of warp, even the smallest fraction of an inch, but at
the same time holds the warp as firmly as & ratchet.

We have now for sale the following weaving accessories:

1. A shed regulator for counterbalanced looms (which mekes it more uni-
versal than a jack-type loom.

R. An half-automatic warping mill anhd beaming drum combined. It requires
only one person to do the warping and beaming.

3. A pattern harness which may be attached to any of our looms, and which
gives the weaver a complete freedan of pattern,

Write for further particulars and prices to our agents, or directly to us.

NILUS LECLERC INC.

L'ISLET STATION, QUE.

CANADA
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SHUTTLES Anp SHUTTLE-RACES

The shuttle is probably the part of weaving equipnent which is the
least understood by both the weaver and the manufacturcr. There arc
very fow satisfactory shuttles on the market, and most of the less
satisfactory oncs can discouragec a beginncer for cver.

A shuttle does not nced to be very claborate or preciscly
made. Its lincs arc of little importance as long as they fulfill
a fcew simple rcequirements. They can be made from other materials
than the classiccl boxwood., But they must have certain properties,
and certain facdors cannot be disregarded.

In the very principle of the hand shuttle there are already
contradictions. For instance: each weaver works best with one
particular liind of shuttle. But he should have at least two types:
one for narrow, and onc for wide warps. The first should be lighter
(but not smaller), the other - heavier. Both should have exactly
the samc shape, and size. This is because the action of throwing
and catching the shuttle must be completely sutomatic, so that the
hand unconsciously «ssumes a certain position, rcgardless of the
shuttle uscd. If thore is a nccessity of adjusting this position
to the different shuttles, the weaving suffers at lecast in spced
if not in ¢uality.

Thus wc have the first important condition: all shuttles
uscd by the same weaver should have thc same shape. This does not
apply of course to special shuttles used in rug weaving etc.

But what shape? The bottom must be flat and straight, so
that there is no tendency to roll or dip when going over compara-
tively soft shed. lhether there are ribs or holes in the bottom,
does not make any difference except for the price. The varnish will
stay longer on a solid flut bottom, than on a ribbed one. The curve
from the bettom to the tip should be rather a short one. The tins
should be raisced higher than the center of the shuttle. Thev must
be sharp in the vertical cross-scection, but well rounded in the
horizontal one. Too pointed tips are hard on fingers - dull oncs
breal the warp cnds if they strike any. lictal tips arc all right
if they are not too sharp, i.e. they should have the same shape as
the wooden ones.

The shuttle should be decp cnough, so that the bohbin or
quill when filled with weft can be completely hidden. Otherwise the
weft on the bobbin rubs on the upper part of the shed. liany shuttles
arc too low from this point of vicw.
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The weight is very important. It should be sufficient to
carry the shuttlec through the shed and overcome not only the friction
between the shuttle and the warp, but the friction of the unwinding
weft as well. The woight must be distributed so that the shuttle
is light in the center and hecavy on both ends. This provents it
from swinging to thce sides. The cnds should be of solid wood or cven
wolghted with motal.

2

A12 the above remarks apply to hand-shuttles only. Flying
shuttles arc comstructed much morc sciontifically for the simple
rcason that the machincry cannot corrcct their trajectory, and
the hand can.

Anothor important factor which decides upon the quality of

a shuttle is the way the weft is unwound from a bobbin or quill.

The most common arrangement is to have the bobbin which rotatcs

on a spindle. It is simple and cfficicnt but not very procisc mecha-
nism. The tention of the woeft dopends on too many factors and cannot
b2 controlled satisfactorily. Even very well wound bobbin unwinds
uncvenly towards the end. On onc hand it weights less then  than
when it is full, on thce other - the smaller diameter when the bobbin
is ncarly cmpty mekoes it more difficult to start. Thesc two factors
do not eliminate cach other and the movement of the weft is not
even. If braking devices are uscd cither on the bobbin or on the
weft itsclf. they only partly corrcct this irrcegularity, and ncarly
always producc too much tension.

From this point of vicw a perfect arrangement is the onc
uscd in flying shuttles. Herc the bobbin does not rotate. The woeft
comes from onc cnd of a Mplug® with hardly any rcsistance. The
tension rcauircd for good wecaving can be recgulated and is incdepen-
dent from othor factors, such as the amount of weft on the plug.

Congcquently the best shuttle is onc built as a hand-shuttle
but with the releasing mochanism of a flying shuttle.

The shuttle-raccs (or race-boards, racc-blocks ctc) arc
grecat help if they arc properly built, and thoy have no disadvantages.
If thcy incrcasc the woight of the batten, it is all for the best
in most cases. However, they should be wide cnough, and mounted
at such an angle to the batten, that the fully opencd shed just
touches the board on its cntirc width. If the shed is too high, the
racc is uscless, if it is too low, the race will rub against the
warp and may damagc it.

In conncction with shuttle raccs special shuttlcs with
rollers in the bottom can be uscd. Otherwisc these shuttlcs arc not
to bc rccommoendced.

The shuttle raccs arc particularly hcelpful in cascs when
the lower part of the shed is very soft, or when it has comparatively
f:w cnds, as in swivel weaves woven right side up.
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DOURBLE WEAVES

Stitched Layers

There are different reasons for which we may want to have
two layers of fabric stitched together. It may be that one layer
is used as lining to protect one side of an otherwise weak cloth.
Or to reinforce the fabric. Jr to make it much heavicr.

Since it is impossible to discuss herc all the cases when
the stitching is applied, we shall takse one exampls from: each of
the above groups.

Lining. There are quite a number of pattern weoves which
have long floats on the back of the fabric. If these ars cut, there
is a danger that the pattern weft (or warp) may be pulled out. If
they arc left thoy look unsightly, and they still may be pullcd out.
The best solution then is to cover thom with anothor fabric
stitchcd to the first onc at long intervals.

A typical case is swivel weave in scoveral colours. Let us
take to start with the draft on fig.l. Hore the treadling is always

1, 2, 3, b with always the
X X X X o sam: colour on trcadle 4, and

X X X X ol s
X _X_X_X o] different colours on other
XXX X XXX XY 0 . N
4321 trcadles according to the
Fig.l = pattern woven. On thoe back

side we have a mass of long
floats (2/3 of the pattern weft is wasted here in floats). To cover
them we ne:d a tabby backing occasionally stitched to the front.
If it has the same count of cloth as thc front - the two drafts will
alternate all the time, as in fig.2.

X : o} Fige2
X7 x x % x_ X, X, X, X_ %. X_ X o

X X X _x x _“x _x_"x x Tx “x "x 06000 0

X T x T x T x T x T x TxT xTx x T ;T ox 50000
The two lower heddle-frames carry the lining, the upper four - the
pattern fabric. But in such a draft we cannot get any rogular
stitching since nonc of the frames has properly spaced heddloes.
Thus we have to introduce onc additional framc just for stitching.
This is framc 3 in fig.3:

b'e b's X x o
b'd X x X o
e X X X o) .
ps X bid X X b4 x X X X X b'e 09 Fiz.3
X x X 'y x X x X X X * X 00699 8
X X x x T ox X X bie X x T ox x 7 5006330
7654321

Here the treadles 1 and 2 weave the lining, and 3 to 6 - the nattern

fabric. Trcadlc 7 is uscd occasionally instcad of tr.6 to stitch -

both laycrs. The trcadlingmay be: 1 324 1 52613241527,
Reinforcing. Vhen we want a stronger fabric, the stitching

must be closcr, and since it probably will show on, or through the

upper layer, it mucst be planned more carcfully than in tho case

of plain lining.
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Let us suppose that we weave a very open basket fabric -
so open that it wculd not hold together without a background. Let
us make the basket - old gold, and the ground - black. Here the
count of the lower layer will be nuch higher than of the basket
weave. We shall need two stitching frames to alternate the stitching
and to avoid thus making rows of stitches which would be visible.
The upper layer requires twe frames, and the lower -~ four. Six in
all. The completc draft is shown on fig.h4.

B [ 00 ® - is the heavy gold
ol o 0° 0 -
b'd X 000 9 . yarn for the basket,
x X 000 0 Fig.h
X bid b'e X 00080 O x - the black background.
x ¥x Xx XX 00000

Treadles 1 and 2 weave the tabby ground or lower layer. Treadles
2 and 4 weave the basket. Finally treadle 5 is used instead of 3,
and 6 instead of L4 for stitching. The treadling will be: 1 2 1 2
3212125121241 2126. Black weft on 1 and 2, gold on
3, 4, 5, and 6.

This is not the only way of stitching. As we explained in
the 7-th issue of MW (Drafts for double weaves), any change in the
original tie-up for independent layers (fig.5 in our case) nade
either in the flempty® corner or in the *full" corner vill result
in stitching. These two corners (lower left, and upper right on
fig.5) have ties which serve to separate the two layers.

o o 0
32 o 80 0%
35 O Fig.5 95 0 O Fig.6
03 o 50 O 06
680 5600
ss

For instance treadles marked S in the tie-uv on fig.6 can be used
for stitching, and we could add these two treadles to our tie-up
on fig.l.

Quilting, To increase the thickness of a fabric, we may
not only double it, but insert a padding between the tvo layers.
This is the case of 7Tuilt Weaves. The simplest weave of this kind
can be made on 4 frames (fig.7).

The u»nper layer (frames 3 and 4)

x X 4 X °, %, has yarn about four times as heavy as
X "x x.7x 0 099 the lower one (fr. 1 and 2). Treadles
X “x Tx Tx doo 0n -
654321 1 and 2 weave the upper layer; 3, L,
Fig.? and 5 - the lower layer, but they
z.

stitch both layers at the same time.
Finally treadle 6 opens a shed for
padding (called wadding). Treadling goes as follows: 3 4 1 3 5 2 6,
Fine weft on 3, 4, 5, heavy on 1 and 2, and very heavy on 6.

The stitching may form a pattern. VWith 6 heddle-~frames
diamond patterns arc quite easy to make. In fig.8 we have a draft
for such pattern.

Frames 3,4,5,6

heavy warp,

X4 X < o4 o, i,2 - fine warp,
x . « X o, 0] Trecadles 1,2 - heavy weft,
X X X_'x_ X "x¥ X 0X o} feYeYo) 3 ~ fi vef
X "X Tx Tx "x Tx "x "x 060005705 )’4’5’6’7 figg.we_t,
- 87654321 - wadding.

Fig.d
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Complete treadling, without wadding which mey be used as often as
required: 1 34 23513623%37134k237136273H5,
In the above examples the two layers have been of a different count.
They can be of the same count, and even of the same yarn, provided
that the draft is changed accordingly.

Another case of quilting is a fabric with two identical
layers penctrating each other (but not stitched) so that the lower
layer becomes the upper one and vice versa. For instance (fig.9):

Fig.9
987654321

The treadles 1 to 4 weave the fabric in one position, and
5 to 8 in the reversed position. Thus for instance we can wecave on
tr. 1-4 for a quarter of an inch, then open the shed 9 for wadding,
continue wecaving on tr. 5-8, then again insert heavy weft in shed 9,
and start from the beginning,.

A similar fabric can be made with layers staying always on
the same side but with a row of stitching joining them in the
horizontal direction from time to time:

X X X o o]
o]

X x X 00 00 Fig.10
x T x 7 x 006000

654321

Treadles 3 to 6 weave two separate fabrics. Treadle 1 serves
to stitch them together, and treadle 2 - to fill them with wadding.
An example of treadling: 3 4 56 34 56 34 56 2 1. In this case
as well as in the last one the fabric will be heavily ribbed.

As a practical project in this line we may take a heavy
couch cover. The lower layer will be of woven in 2/12 cotton, the
upper 2/4 wool (about 1100 yards per 1b). The wadding nay be the
same wool doubled. The sett for cotton 24 ends per inch, for wool
12 ends per inch. If the size of the cover is about 2 by 3 yards
we shall need a little more than one pound of cotton, and about 2%
pounds of wool for the warp. The same amount of cotton for the wveft,
and up to 4 1lbs of wool. In all the couch cover will weigh up to
9 pounds.

We shall use the draft on fig.?7. The treadling may bé& the
onz,gigen with the draft, or for lighter fabric: 3 4 1 3 L 2 3 L4 1
5 2 o.

The problem in such cases is always the reed. No.l2 should
be the best - it will be slayed with 2 ends of cotton and 1 end of
wool per dent. Should there be still too much friction in the rced
(and this depends to a large oxtent from the wool used) we may try
70.8 -~ 3 cottons and alternately 1 or 2 wool cnds in onc dent. Ais
4 rulc very open rceds should be used with all double weaves.

sk K sk ook ko ock ook sk ok
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PROBLEMS 1IN TEACHING

VARIATIONS ON ONE THREADING

One of the greatest achievements from the point of view of
a beginner, and often not only from his point, is to thread the loom,
correct the mistakes, and in general - get prepared for weaving.
Consequently the progress in mastering different weaves is compara-
tively slow at first, even if the student is very good at the theory
of weaving.

Thus such weaves or groups of weaves which may be woven on
the same warp without re-threading, and with only small changes in
the tie-up, must be of interest to every teacher - and practically
every advanced weaver is a tcacher by profession or hobby.

As an example of what can be donc with one threading, we
selected a modern draft for 10 x 10 huckaback.

In the first place the student will have to understand the
principlec of huckaback weaves. Huck is a typical ‘woven-as-drawn-in'
weave, wherc repeats of threading and treadling arc identical in
length and order. In practice this mcans that one slce of the fabric
is identical wlth the other after it is turncd by 90°, The repeats
can have cither 6, 10, or 1k thrcads in both directions. Thus wve
have 6 x 6, 10 x 10, or 14 x 14 huckback. The threading draft can be
written in scveral ways (fig.l) but this doocs not affect the fabric
in any way.

X X X X X ¥ X X NX
X X X X xuTx X
X X X X X X X X
a X x x b x x x c "x x d I ¥wx
Fig.1l
X N X 0 0
x 000
¥ X 360
X xTx 070
mmmmm X ;
mplmmn X X X ¥ xi
mpmIn T X . XX X .
M nlom oM nl X Fig.2 b XX Firz.
mmmuwum, X g ’ 53

mom mmnrm X i

Y A I A ] X 5x% i
1 m M x ;
oMo X

36x | 5x%

m m n m X X i X X | X
- i"
|
{

e shall use in this case the last draft (d on fig.l). The tie-up,
treadling and draw-down is shown on fig.Z2.

The woven piece nust have sonie kind of borders. If only
huckaback were woven we could have tabby borders by threading the
edges: 1 4 1 4 etc. But since we are going to usc this threading for
several weaves, the edges will be as on fig.3. The nuuber of repeats
given on the draft should fill about 12 inches in width with 2/16
riercerized cotton set at 32 cnds per inch.

Now here is the list of weaves which can be exccuted on this
threading with changes in the tic-up and the treadling only. lie give
a short descrintion of cach weave, as w2ll as the draw-dovms.



1. Huckaback.

The only huck which we can weave will have to be 10 x 10
of coursc. The drawv-dovn is as in fig.2. but for

practical purposcs the tic-up should be changegd, og§§ Fir b
so that both feet can be used alternately (fig.h). oc o
The treadling with this new tie-up is: 1 31 3 1 Lz21

L 2 4 2 4. Huckaback has a very peculiar texture
vhich shows best when we lock at a woven piece against the light.
There are tiny slits which run on a diagonal in both directions

2. Turned Huckaback. x X% 900
Ordinary huck has floats L oX XX o°°

running in one direction on one nJMAmm%mﬁm %,

side of the fabric, and in another mnpnnn%zQN T

on the back. If for any reason we nﬁnﬂtrmmnﬁ Ty i 5

want to have floats in both direc- rn m{mdmﬁ x T, L

tions on the sare side, we mndlic one non nnlmnn X -

half of the repcat as before, and mon o n‘n X

“turn’ the other half (fig.5). Somnn <

Put, since both halves of the

reneat are based now on the sane tabby shed (treadle &), they nust
be senarated with an additional shot of tabby on treadle 2. Thus
the repeat in treadling is longer than in threading, and to square
it we nust beat a little harder than usual.

3, lI's-and-0's, X XX 0.0
X% o)
vr R . . X % o]
Terc it is only the prin- XX x 00
ciple of II's and O's which we use. oLponnn X
) o L , IImmn X
The result loolis more like Huck momommomomo X .
. . . 's m m n L e Fig.6
on one side and like ii's and O m m fim m x
5 . . mom i IL bd
on the other. The texture here is momomi omm X

. ~ . mmmmm X
a little softer than in case of '

huckaback, otherwise the wcave is of little interest.

L, Turncd M's-and-0's. XXX 00
x x_ =% ° 50
This can he considered as XXX 00 9
a farther development of Turned pmommom X
Muckaback. The floats here arc &rwnﬁﬂnrlm x
longer (7 instead of 5) and they mEnnn % Fig.?
: rormormon X
forn squares on one side of the m o X
. m . : ‘mnnnn X
fabric. The repcat is again lon- o bie
ol 114 - . 1M R
ger in treadling than in threa- 1 m
: I omonn bid
ding.
5. Double iaffle. X X X fo3e)
X% o}
. s . X_X o 000
Thisz is a very attractive XX X 0 00
and practical wecave. Very similar B e
to the plain waffle, has two in- gmﬁmé X,
stead of onc float around each T m x Fig.O
. momom 3%
squarce. The floats form more tics B R m, T X
with the ground, thus thc weave %%%pmm . m ox
is much firmer. Then both sides mmmomm_ m_m X
N m m X

arc identical, so that the fabric
is reversible. Uhon weaving it
attention must be paid to good squaring, and the beating must be



rather not too hcavy.

6. Huckaback Lace, X XX 09
This weave has been already e 80°
described in the 4-th issuc of MW. mmammm X
The lace opens during weaving, and mg;gmm m n ; X
not after washing as in Spot-Lace, o T T T & Fig.9
and any yarn can be usead. RaTaitaal pid

; munmnnn X
Huckaback lace is called N ‘mmmﬁm x

sonctines False Basket. Then a monn
stronger colour should be used in

threading on frames 2 and 3, and in weaving on trcadles 1 and 4,
Thus the floats stand out on a background of less striking colour,
and give an offect similar to the Basket Veave.

Pape t. X XX o
7. Papcer Spo ey o
. . X_X o
/e usc herc this name X XX o
because we do not know a bettor r#%f%‘ %
onc. Original Papcr Spot Veave Buﬁ;g x2
has been uscd for rather involved non s & Fie. 10
patterns, and in our casc we get Iy rnn X, e
only texturc, but the principle nﬁmmm X,

is thec same in both sascs. The
fabric woven in this way is very
soft. Very instcresting cffects are obtainced, when using four diffcercnt
colours: l-st for framcs 2 and 3, 2-nd for framcs 1 and 4, 3-rd for
trecadles 2 and 3, and 4-th for treadles 1 and 4.

8.0vershot. X_X.X 0 00
xx. T % 9%08°
This of coursc will he a X X X 00 o
texturce based on overshot prin- 654321
ciple, not a pattorn weave. It is m@mmmm X
. A Fideiiniid bd
voven with once shuttlc only. Onc il G mom X Fir. 11
. . . 3 ey 2
trecadling is given with the draft. %Aﬁnﬁ mm X g
Another variation may be: 6 2 5 2 ﬁ’ﬁ‘%n%ng X"
$2516L54645 3, The number mm mjgmgé x
of pattern shots depends on tho mnmmmn x
JATOTRIIA bre

grist of weft., The small spots
should be approxinatcly squarc.

9., Bound Overshot.

As a rulc overshot woven on opposite sheds docs not give
satisfactory results, becausce of the differcnt lengths of floats.
Herc it will worl: much better since all the floats arc of the sanc
length. Examples of treadling (draft on fig.l1l):

1) 1l2121212141 4141 4,
2242424 244 56,
3) 34341 34 34 2,

All thesc fabrics will be rathor heavy. The warp will be partly
visible, and no attempt should be made to cover it. Thus we shall
lteep to the usual sett of warp, instead of naking it very open.
The beating too should be quite normal.
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. Corduroy. X_X_ X 00
10. Corduroy Ly X 98%
This weft-pile fabric XXX o o
called sonetines Velveteen (but mpnn neomoooX .
- .. kil 3
not Velvet) is nrobably the IR AR SN A X Fig.1l2
. ’ mranrn SR i
easiest to nake., It has a nunber T b d
nonnn X

of special drafts, but it can be

woven on our threading as well.

For best results a special soft weft (wool, pearl cotton) should be
used on treadles 3 and 4, and a strong thin weft on treadles 1 and
2. The colours of warp and both wefts nust be similar if not the
sarie. The floats arc cut (to forn the pile) either on the loon or
later on. Very sharp scissors with rather narrow blgdes nust be used.
When cutting one nust be careful not to pull out the already cut
floats. By cutting only parts of the fabric, and leavin~ floats in
other places, interesting patterns can be nade.

The loon uscd for this project should be cither good jack-
type, or a counterbalanced one with a shed regulator. Only 3 tioc-ups
in the wholc secrics are suitabhlic for plain counterbalanced loous.
Towever if only weaving of samples is projectoed,; all weaves can be
nade on a c¢ounterbalanced loon with a certain carc, but not at a
great specd.

The weaves have beon described herc in a coertain logical
order, but thid order nay be changed so a5 to save time in nalking
the tie-ups. For instance on the standard tie-up for overshot, we
can weave as well M's-and-0's and Huckaback Lace. The corduroy and
plain huck have the sanme tie-up. Turncd M's and O's, and Double
Viaffle can have the same tie-up if all 6 trcadles
arc ticed, just by adding the other tabby treadle

to the Wafflc tic-up (fig.13). Such combined tic- o o
ups arce quite suitable for weaving of samples, o 080°
but when a longer picce is being made, it always © 000
pays to make the proper ti:z-up. Fig.1l3

For tcaching purposcs it is advisable to
takke un the weaves in such order as to we able to point out their
gimilarity, reclationship to each other, and develonment into derivate
wecaves.

ok ok Kok ok ok sk ckok d R

WEAVING TERMINOLOGY

Sone nistakes made in weaving have very interesting cven if
obsolaete nancs. Thus:

BLOTCH or SCOBB - A placce in the fabric where the shuttle
missed onc or more warp thrcads, and thus produccd floats in weft.
The orimin of both expressions is doubtful. Blotch may be collogial
corruption of Blot. Scob might come from Latin scobis (sawdust).

JISP ~ is the result of uncven beating, and mcans the sance
as SHIRE. The originc of the first is unknown, the sccond cones fron
0ld English. It mcant something thin and scanty.

® ok Kk K ok Kk kK K ok ok Kk X %
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HORIZONTAL WARPING MILL

THE HECK BLOC K

As we have expleined in thelast issuc of MU; a good warp
is necessary for fast and uninterrupted becaming i.c. that there is
no nccd to straighten out, comb or adjust the tension of the warp
between the worping mill and the loom., Such a warp must have all the
ends of the same length, all going parallel to cach other without
crossing or twisting, and not piled up in a haphazard way onc on
top of another. Although it is possible to warp in this way by hand
- it takes quite a long time. & very simple gadget can do the same
work in a small fraction of the time nccessary for hand-warping.
This gadget guides the yarn during warving, and is called Heck-DBlock,

In the warping rcel described so far, we have already onec
part which will scrve as a sunport for the #fceding' mechanisn,

It is the rail "D (fig.4, page 9). The heck-block will slide on it
from one end of the mill to the othoer, and back. This block (fig.l)
is pulled by two cords (C) which go around pulleys (P) placed on
cach vnd of the rail. Both c¢ords arc wound on wooden cylinders (R)
inscrted on the bolts which supvort the rotating framce of the mill
in the uprights of the basc. This is why these bolts werc made 8%
long. The cords arc wound in opposite directions, so that when the
frame turns one way, the heck block is pulled to the right, and
when it changes the dircction of rotation, the other cord pulls the
block to the left.

The larger the diameter of the cylinders, the faster travels
the heck-block. For instance if the diametoer is one inch, the block
will travel about 3 inches during one rotation of the frane. This
neans that it will take about 11 turns of the framc to go from onec
end of the mill to the other, The warp will be rather long (about
30 yards) but narrow. If morc bulky warp is rcquired, the distance
between two turns of the frame nust be more than 3 inches. Ve can
usc then cylinders of 2% in diamcter, and the turns of warp will be
spaced 6 inches. The longth of warn will be only 15 yards. It is
advisable then to have two or three sots of cylinders for different
warps.

The block itsclf has three functions: it guides the warp,
it distibutes the warp so that it does not pile up all in onc nlace,
and it helps naking the crosscs. '

The guiding is done by a “gatherer™, or two vertical steel
rods sct in the block very closcly together (G, fig:2). Two scots of
half heddles made of one piece of wire cach (H, fig.2) can open
two small sheds which give the cross. One scet of 4 heddles slides
up and down on two stecl rods (R, fig.2).

To space the warp evenly, we divide it into 8 scctions and
wvind them one beside another. The block is not directly ticd to
the cords, but it sits on a longer board with 8 holes drilled in
it (B, fig,2 and fig.3). The board is pulled by the cords, and the
block is sccured to the board with a peg (P, fig.2) which fits the
hcles in the beard. We start warping with the peg in the l-st hole
(fiz.3) and after making one cight of the warp we transfer the peg
to the 2-nd hole, then to the 3-rd and so on, until the warp is
finished.
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Ve start with the rail, which alrcady is mounted on the
nill, It should be sand-panered until quite smooth, and oiled, or
rubbed (but not painted) with varnish. Then the board (fig.3) is
made of smooth hardwood, It has exactly the same width as the rail,
The holes are drilled (not guite through) about %% apart and right
in the center of the board. Their size may be about 4. Onc scrow
eye is set in cach end of the board.

The box is built around the rail and the board so that it
will slide casily on both. Terc again the cxact dimensions are not
important, and they depend on the thickness of the wood used. The
dimesions sugrosted on the drawing are only approximate. The four
sides of the block nust be very smooth at least on the inside.

The half-heddles arc nade from wire (ec.g. copner no.ll) on
a templet (fiz.,8) with 9 nails driven in two rows. The ends of each
set are forced into twn holes drilled in wood. One set into the
front board of the box, another into the sliding part (3, figz.2).

The cvylinders are made of onc picece of wood turncd down to
the same size all over, and then cut in two. If only onc sct is
made it should be about 13% in diameter. The +% hole should be
drillecd first, before turning, or it will ncver be in the center.
Tach sylinder has onc small screw at onc end, to which later on the
cord will be attached., Both cylinders arc placcd on the bolts
between two nuts and washers.

Two pulleys of any sizec from 1 to 2 inches arc fixed with
screws to the rail, one at cach cnd (fig.5). Mow the cord can be
attached first to the small screw in one of the cylinders, wound
scveral times around, nassced around the pulley, and tied to the
heck-block. In the same way the othoer cord is attached on the other
side of the mill, but it nust be wound in the opposite direction
to the first onec.

An ingenious crafisman will add two morce features to the
mill. One of then arce two safety stops, which will prevent the
framc from rotating when it comes to the ond of the warp. These are
just two picces of wood screwed to the frame; they hit the the heck-
block when it comes to the end of the rail. Another is a counter
sccurcd to the rail at onc ond. The heck-block or rather the board
strikes it at the ond of its travel, and thus gives the number of
‘mortcest of the warp,

The operation of the mill starts with placing the tubes
with yarn on a bobbin rack. If only two tubes are used, there is
no necesgity of passing the yarn through the half-heddles - it can
go straight through the gatherer (G, fig.2). If more, the ends are
threaded alternately through the lower and upper heddles. Then the
whole bunch of yarn is tied to the lower peg of the right hand side
of the frawme., Now wo start rotating the framc until we come to the
other ond. Herce the cross is made with the help of half-heddloes.
Open one shed for the lower peg, another for the upper one, then
again the first for the lower poeg. After the cross is nade, woe
turn the frame in the opvosite direction until the first cross is
reached. Since this cross will be latoer used only to spreoad the
warp in the raddle, it may be made without dividing the warvp into
single crosscs. From now on we procced as previously described
(I, Mo.8, page 10).

ook e ootk ook e ook e e
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