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The pieces A are less tlîan one.halinmchi in thickness,
Sn tliat fronti two ta forty haramesses can ba used i the
wîide range (ailcy warstcd loni. The thrcads cf the
wvnrp are drawvn inta the -1cycs ' D. as shawn in the
sketch. This is donc by two hauds, wlîa draw in frei
5,oao ta 6,oeo cends lper day. Great skili is nccded te
do thîls work, as every pattern, unless it bc a straiglit
dratw, is marc or lcsçs comtplicated.

The jacquard machine is iu reality an attachiment,
amd is used in the weaving of figtircd worstcd goods.
Tuhe inechanisi for throwiug the~ shuttie, the movemeut
cf tic lay, and the goneral arrangement ai the
Jooin is sucb thit the reseiblaiice is very close
to the coninion kiud. Althiough, the baoin itseii
does not diltcr in construction froin the regular loai,
the hcad.miotion is entirely different. Fig. XIII.
illustrates the liend motion ai the jacquard loai.
A4 in the above vicw shows the îipriglit wires, the top
partions ofiwhiclî are fornied ilai the shape ai hooks. The
iower ends of these wires are iurnisbied wvitl sinahi haies,
tiîrough which the hîarness strings F are put and se-
cured. Tue hook ends of these wvires rest above the
knives C, the cends ai wvbich niay ho seen in the figure.
A crank cantrivauce, wvbich'is opcrated froin the loai,
is attaclîed ta these knives, and an upand-down motion
15 given tatheni. Trhey inake this motion once for cach
revolution o.r the lbai. Shîould the kniv'cs risc ien
tue haoks are ln the position shawux in the sketch, each
ai the wires woîîhd be lifted, carrying the harness strings
wvith hini. %Vliatevcr warp yaruis are in tiiese strings
wvill rise tea, and tie sîmuttle will pass belaov thicin.
Only a single series ai iîauks are shion in the illustra.
tion, but there are froin 2oo ta r,ooo used in practice.
If, how'ever, the boaks were te reniain in the one posi.
tion: nathîing wvauld resuit. It is hicre that the loge.
nuity ai the jacquard attachinent is displayed. The
cylinder K is a square.shaped arrangement, extending
the full length i the head-înatian, and cames in contact
wvith each af the crais-wvires B, the techoical naine ai
which 15 Il cedies." A series af cards L, securcly
fastencd together, is the agency by whieh the needles
aire miade ta adjust the uprighit wires, accarding
ta the requireient af thme pattern. Ttie cards
a-re îîîade the saine size as tho cylinder sides, sa that
thîey can work wcli tagether. These cards are about
onc.hîalf hales and one-haif hianks. They manipulaie
the needies. A miechanical device causes the cyhinder
K te inove forwari ag'ainst the iîeads ai the needies B,
which it does at every pick ai the loaii. Ail the blank
spaces la the card causes the miedies ta mayae forward,
tutus bringing the hooks af t'he upright wircs over the
knives. The needles and upright wvircs are con-
nected at the points D. Tlîe hales produce the opposite
c4fcct, for the ends ofl tie needies slip through and the
books arc nat brouglit ino contact with the knives and
sa remiain depressed. The abave plan represents the
relative position ai tlîe part when ail blank spaces are
presented on the cird. The moment the cylinder returns
thie spriugs Hl, which are hield in position by the pin I

in the frame, cause the needias to maya back and clear
the kiies. Thc piceE is asupport.

(To be conctuded in aur tiezi issu4e.)

ROPE AND TWINE MAKINO.

The manufactura of rope and twine lias hecen car-
ried on in ail nges, since primitive man first feit the
îîccd of raising a weiglit or scuring the parts of a
wcapon. The old-fasluioned process of manufacture as
carried on iii the rope waiks is a thing of the past;
niachinery ftnd rentralization have produccd numetous
changes in this as in most cAther industries. The demand
for rope lias flot grown very rapidly in recent years,
owing, no doÙbt. ta falling off in the number af sail.
ing ships, but the demand for twine lias enormously in-
creased. The self-binding harvesting machinery ini the
United States in 1895 took up îS,ooc5,ooo lbs. twine,
which serves ta show ta wvbat proportions this industry
lias grown. The demand for a number of different
cords is constant, as that for flshing.lines, nets, etc.

The fibre which is used is hemp ofivarious kinds, and
is derived frotn anumberof pla-nts. Manilla is obtained
froin a wild plaintain, and tbe fibre is of great length
and strength, althougli soinewhat intractable. Sisal
hemp is cbtaitied froin the aloe, whiie Russian and
Italian is the product af an annual whiclh is specially
cuitivated. Italian hemp bas the flnest and best fibre.
There are a large number af fibres which it is clear will
ere long ba brougbit commercialiy inta use, and New
Zealand flax and coir are alrearly employed in the
manufacture of ropes. , It is, perliaps, the most notable
feature of the present day that the efforts to utilize ail
available materials are persistent, and do not slacken
even in the face of enormous difficulties. At the same
time, in an industry such as this, there are certain weil-
defined sources af supply, which are drawn upofl sa
long as it is nat clearly proved that others are available.
This is abviously the prudent course ta take. There is
just one point ta wlîich attention may be directed.
Rape mnaking is essentially the art ai tiiizizug the fibre
in its f&u. dimensions, it being necessary ta ob-ain the
wliale advantage from the great stren-th ai the un-
broken fibre. This is also the case in producing bitider
twmne. Twine maicing, an the other hand, tutlizes the
taov or short fibre, being much more ai the character ai
spinning, it being obvious that the necessarily great
reduction af the diameter of the sivers naturally modi-
fies the character of the aperation. It may thus be
said that, in ane sense, the process is either one direct
from the fibre, or an indirect ane by the utilization cf
the short fibre.

The length of the fibres which are used in the direct
pracess of making cither rope or twine dcmands tlîat
the metiîod of reducing them ta arder shall be the wvork
af successive combs or hecicies. Carding is quite out
of the question for saine kinds af henîp, and the machines
wvhich are used are therefore canstructed on the moving
gill principle, wliich aisci fin ds eniplayment in woolen
spinning.

In preparing the manilia for rope it is first gilled


