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other mails are also attached. These setts af mail arc
coaanected to elastics or -4priaags at the bottomi v.f tlae Zoom.
Trhe great objection to the last two arrangements is that it
is necessaty to use a considerable quantity of heald cord,
wvhich has the unsatisfactory propcrty of being subject to
tie changes in the weather. It is needless, probably, ta
point out that, as this is the case, the Zoomu overlooker înay
have considerable work in readjiasting th'i selvages af bis
Inooms wbien a moist atmosphere bas been replaced by a
dry oaîe, or vice versa. Recent investigations and experi-
nents have, however, shown that it is possible ta make
hiea'd cord so that it is almost imperviaus ta the weather,
but as the arrangements by whicbi this cord is miade are
not perfected, it is probably better not ta enlarge upon this
point. Another rnethod very usuafly emplayed ta make a
bastard plain selvage is wvhat is called the boat systemi.
l3etween the healds and the yarn rods, two pieces of bard
wood, one at each side of the loom, are placed uipan a
round weigbt iron bràcket affixed ta the Icuni side. These
pieces of wood are so fixed that eacb enad can be swayed
up and down fromn the c.antre af the wood, giving a motion
liZ<e that of a boat-hence the namne. The boats are
placed under the warp-the distance being regulated by
the length of the wires placed at each end of the boats.
Trhese ivires are usually made af reed wire bcnt double and
fixed in slits at the ends of the boat. The numiber of
wires is regulated by the number af selvage ends requared.
1-alf the selvage enads are drawn tbîuugli the back, and
bent wires are drawn inta the healds af the twa bac< staves
only, above the eye, and not in the eye, as is usual; and
the znds which are drawn through the dents in the front
af the boat are drawn through the healds on the front
stave, but always above the eye.of tbe heald, and not
through the eye. This systemn is a Nery inexpensave one
tn apply. It makes a selvage as follows: Three-sbaft
drill, one pick in a shed, two picks in a shed; five.shaft
sateen, one rick in a shed, three times repeated, two picks
in a shed. Where boats are used, very strong selvage
ends are necessary, else the selvages 'wilZ weave very badly,
and much tinme will be lost by the weaver. The bealds
alsa are found ta wear out very soon at those parts tased
by the selvage ends. The weavet has also to draw the
selvage ends in at the Zoomi. Where sufficient room in the
Zoom exists, the tappit arrangements would seemi ta be in
ni.st respects superior ta the boat plan, and, wbere manu-
facturers order Zoomis for the weaving of fancy cloths, care
sheuZd be taken to make sucli arrangements as will permit
of' their adoption if required.
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The writer gives in the followîng the resuit af bis
inquiries into an invention whicb seems Zîkely ta cause an
entire revolution ai the art of designing, the maist essential
and up, ta now mast diffacuit part ai the textile industry.
'ince the introduction of the jacquard, about the beginning
of this century, na new idea of greater importance and
utility has been added ta the art of patterp W-çv ng, gn4

already it seemis certain tbat ail tbose branchcs af the
weaviaag industry wvhich invoive designs ai any kind wvall
consuit their intercsts by securîng and applying the
invention.

Designing for weaving by the aid ai this proccss,
wlaich bas been protected by patents in ail couintries
having textile industries (Jan Szczepanak, af ieanna, beaaag
the patentee), is done by means af pliotography in etichi
a way that any picture or abject, of whatevcr nature, can
be produced on an eniarged scale through an optical
abstructiait (a screen) darectly uipon sensitive paper. Thiîs
screcn, which is called ' Raster," is a photographacal
negative about 8o x 8o centimeters in size, and is made on
a strong glass plate, mounted firnily in a frame. About
thirty such rasters or screens are required ta make n1l
designs whatever occurring in the whole ai mhe weavan4g
industries. One of tbem, calied the chief screen, as a light
gray negative with a strong incage sianalar ta desigming
paper, each ai the incs consisting of two parallel strokes,
ane ai which is black, the other whZite. The lineage fornis
a~ large number of squares, 8oa ta x,ooo, an the width repire-
senting the warp, and an equal numiber represcnting the
weft ends. TZae whole surface ai the screen thus cantains
640,000 ta 1,oa0,aoo squares.

The plaotographic apparatus, whlai is aased for design.
ing, has a focussing screen, which as also cavercd wvath a
black fine lineage, and confornis in ats scie ta tlaat of the
chief screen, arid ail the utlier screens used. A sniall pic-
ture in front ai the Zens ai the plaotographic apparatus can
very easily be projected in the destred scale on ta the
focussing screen in the foillwxag tnanner -. The ob3ect, if
fixed exactly in the centre af the board, is carricd jin a stand
ta the front ai the camera; then the apparatus is adjustcd
sa that the image cavers the desired number ai squares in
tbe width ai the focuissing screen. The dloser the Zenls as
brought ta the picture, tlae Zarger will be the projected
image. At the samne tilne the focussing screcn miust be
removed fromn the Zens until the image appears sharp
enougb. In order tareduce tlae picture, tie Zens asreaaaoved
from the picture, and the focussing screen is advanced ta
the lens until the image as quite distinct. Thae stand and
camera are conneuted by two rods fastened to thuit side,
and containing a s,-aZe fur mcbanically findang tlae enlarge-
ment desired. The board B can lie verticaily adjusted by
means ai a crank - anottier L.rank works tlae liura,.untal
adjustment ai the board. Tiiese motions serve thae puarpose
ai easily projecting the picture on ta tiae factissingscreeni.
The focussing screcn contains squares reprcsenting tae
warp and weft ends, in the proportion afi -i. The other
propartions-wben more warp tiaan wveft ends, or more
weft than warp ends are in anc square-are usuially repre-
sented on the designing paper by oblongs ai different size.
These oblongs are so arraaiged as ta divide the design inta
the dcsired number ai warp and wcft ends, in its lengtla
and width. Witb the present arrangement the squares
are not altered, but the imlage projected on the fui-tussing
screen is shortened or Zengtiencd by aptical nacans, su

that the lengtb albo is thrown upon the debired nwianher ai
squares. in the Zength ai the iocussing screen, altaoaagI the
wicltl çof thç image romains unaltercd, TZae wiçltl, of


