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PREFACE

ToE function of a small hgticle in commercial under-
takings is often overshadowed by that of the larger
and usually more valuable article, and yet the use of
the former is often an absolute hecessity for the safety
of the latter. This relative valuc is emphasized in the
usce of cordage, because the successful prosccution of
many industries depends in no mean way upon the
utilization of this useful and common commodity.

Some of the various types of cordage are well known
to the general public, but the methods employed in
their manufacture, the machinery used, and the sources
of the fibres are not quite so well known. We trust
that these phases are discussetl in as brief but as com-
glete a way as is possible in this little book, which we
hope will take its own place in the literature of our
Common Commaodities of Commerce.

We take this opportunity of recording our wirmest
thanks to Messrs. David Bridge & Co., Ltd., Castleton,
Manchester, for loan of blocks; to Messrs. The Edin-
burgh Ropery and Sail Cloth Co., Ltd., Leisiy, for
assistance and for several photographs; and 1o Messrs.
Landauer & Co., London, for some of the statistics
regarding the fibres.

T. WOODHOUSE.

P. KILGOUR
Septembey, 1919,
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CORDAGE AND CORDAGE
HEMP AND FIBRES

—

CHAPTER ‘1
INTRODUCTORY

RECORDS of civilization are incapable of furnishing the
‘era when the equivalent of strands or cords were first -
ypsed, singly or collectively, for the purpose of holding
two or more articles securely in position. But, although
it is impossible to fix a period, one might safely say
that the original material which served the purpose was
some kind of light twig or lanceolate leaf, and that its
appearance when in use as a binder strip differed little
df at all from its appearance in the natural process of
growth. Even at the present day spme of these runners
are still used, notably with others the rattag-canes for.
binding bales of manila fibre and other purposes.

The wants of prehistoric man would be very few'
indeed, but, although he was accustomed ig- many.
climates to make use of very scanty clothing or cover-
'ing, and, in many cases, was practically without any
govering, it is obvious that it would be necessary to
Provide himself with food—the first essentlal condition -
to life. oIn his efforts to secure the necessary food~
d.tlﬁ animate or jndfimate, it is safe to coficlude that
fothe type of ribbon-sifaped vegetable material would
behei:essa.ry or desirable at an early stage, and pro@ahly
ahtth%sametnneorihtﬂe later period sifiews of
Aifferent kinds would b brought into use. -

i
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As years rolled on, further uses would undoubtedly
be found for various kinds of fibrous material; and more
improved methods would be applied 4n adapting the
vegetable matter and the like to the purposes intended,
as well as more care exercised in the selection of the
materials. Some of the characteristics which are
essential in practically all binders or tying strips

‘are length, strength, pliability and a tendency
.to resist atmospheric influences and other natural

agents. !

The gradual development of civilization, and the
gradually increasing demand for suitable substances to
be used s binders and for various other purposes would
naturally lead to improvements in the utilization of
fibrous and other suitable plants, and ultimately to
more or less scientific methods of treating these plants
with the object of removing the objectionable con-
stituents which are useless for cordage purposes, and of
retaining those parts which are considered to be most

_ suitable for the purpose in view.

A complete description of the evolution of modern
cdgd ‘and eordage is practically impossible, for the
simple reason that there is no full record of the efforts

" of many of the earlier pioneers in the various stages,

and it 8 Quite possible that many early and praise-
warthy improvements have been forgotten or over-
shadowed, or perhaps absorbed, by the more modern
and mdre elafjorate methods which are now indispensable
for the successful prosecution of this important branch
of the testile industry. } '
" The separation of fibrous matgrial fsom various kinds'
of piints is by no means of modern origin, fd¥ the great
antiqlity of yarns which have bgen spun from vegetable
and ahimal fibres is universally,acknowledged.,, Refer-
#ncp to the process of preparing figx for. the purpose of-
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spinning appears in Exodus ix, verse 31, while the first
B'bhcal reference to thread—one of the technical names
for a contmuous‘length of prepared fibrous material—
is in Genesis xiv, verse 23: *That I will not take
from a thread even to a shoe-latchet.” Again, another
early reference in Chapter xxxviii refers to a scarlet
‘thread, an indication or suggestion that the art of dye-
ing was also known at this early period in the early
Biblical history.

Herodotus records garments made from hemp by the
Thracians, and to the present day hemp is largely culti-
vated in the vicinity of the lands occupied by the
descendants of this ancient race.

Moschion, whose writings appeared before the Chris- ‘
tian era, states that the * great ships of Syracuse which
were built by command of Hiero II were supplied with
hemp and ropes from the Rhone districts. Hemp was
brought from Colchis to the ports of the Aegean Sea
‘by the merchants who were connected commercially
with the north and east coasts of the Euxine through
their Milesian colonics.”

Pliny also records the use of hemp fop ships,” and
states that it was in common use among the Romans
in the first century for ropes and sails, as well as for
other purposes.

The more or less uncertain knowledge of practically
all the earlier attempts at the solution of fibre extrac-
tion arenders it impossible for us to byidge the gap
_between the time when crude primitive methods were
practised and thatewhich ushered in themore perfect
methods ,descriBed®Ry Pliny in the first century—

* methods which, in certain cases, have varied littf since
‘this early period, and, which-are practised witH'a

. degreesof success, We may, therefore, leave this inter-
estiflg period to the reseanches of students in history,
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.&nd enter upon thesdescription and illustration. of the'
“warious plants from ‘which fibre is ‘extracted) and the '
‘actual processes which such fibre has fo undergo before’
it ds ready for.the market.in one.or other of the,
well-known types of cordage. )



CHAPTER 1I
JPEFINITION OF CORDAGE AND SOURCES OF FIBRES

g% definition of cordage usually takes the form of “a
britity of cords or ropes as the rigging of a ship, etc.,”
pt'in commerce the word has a more elastic mearting,
tid, in general, may be said to include all kinds of
ontinuous strands or the like which are not intended
o be woven into cloth or to be knitted into hosiery.
Yifferentiation occurs, however, for one often finds the
trase’ “ Ropes, Cords and Twines” as referring to
pecial types of cordage, while further subdivision occurs
vhen one includes the many types of finer material
uch as lines, sewing thread, and the like. And when
me considers that the various articles which are included
n the generic term cordage have a range from ropes
A 9 or 10 in. in diameter to fine threads of not more
‘han perhaps ggth of an inch, and for which a very
arge number of different kinds of fibres are used, some
idea of the immense variety can possibly be formed. «
“From whatever source 2 vegetable cordage fibre is
derived, it is necessary to eliminate more or lgss-of the
substances whiich are closely connected with itin' the
nt, in order that the comparatively pure fibre may
‘spun into thread form with the maximum-of strengtt
ction, and the minimum of difficulty ‘an¢
waste. - In this respect it is quite likely that an anima
Bibre suchas wool would be more easily sepagated thal
Aoy ‘gther:kgown fibre? 4Wool, however, is rarely usec
¢-cordagy purposes, alth ir, which approximie
wool, i3 used for certain types of cord.. Therd are
bt - gany types of ool ropes used for decordtive,
prcposdh, but, én genexal, this snost valuable substangs"

0
e
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is, for obvious reasons, unsuitable for the usual kiad.
of cordage, and hence wool will not be discussed i m this”
work. .

The fibres from the leaves of certam tropical pluus-
may be separated with a little more difficulty than thet
which is experienced in the operation of shearing a
sheep, but these fibres are hidden, and even when found
originally, great difficulty would be experienced beforev
a continuous thread could be made from them. It 1s-
quite probable that a natural process of: d:smtegraﬂow
would disclose these vegetable fibres to pnnutlve man,
and lead to their ultimate utilization for various pur-
poses. Or perhaps the gradual wear and tear of the'
leaves used, either loosely or bound in some crude form,
as floor-covering would result in the discovery of the
fibrous layers. It is the remarkable advance in mechani-
cal science which has made the production of a continuous
thread from such fibres a possibility for induistria!
purposes.

Long before continuous spinning was invented, how-
ever, it would be desirable to extract the valuable fibrous
dnaterial drom its bed of vegetable matter because the
latter is, in general, quite unfit for the purposes which
the fibrous material has to perform. This remark
applies not only to the fibres which are extracted from
leaves, but also to those valuable fibres; which are
embedded .in the bast layers of the stems of certain-
plants. :

We might now with advantage illustrate by means-
of photegraphic reproductions ef plants, afld photo-

" micrographs of sections, the l,lmetsources frem*which
vegetable fibres are obtained to be utilized In the manu.
r—or. spinning as it is gechnically caﬂetl—;-of the”
vorld s supply of cordage. ;
A typxcal example of a leaf plant from whtich one:
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#ype of textile or cordage fibre is extricted is lostrated:
“in;Fig. 1. This particular example is desagnated asa

Fie. 1
TWO-YEAR-OLD SISAL BLANT

Two‘yumeldblsa.lﬂam av 15 49 in, high, and

WnihfkeVo:Mmt,%khEastAﬁma. 3 Jis,,
of Yhe' bre obtained fron sacly’,
whiwufebataiﬂodmﬁeoithedmkdm,
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roent. ozmssalﬁbtéexportedﬁomallcmm
benr qm'gma] spines as 1llustrated in the

it

- - oFiG,.3
. mﬁnsvznsz szcrwn OF A LEAF OF . -
' AGAVE .&)‘ERICANA

Wau uas'hownstA gz"theplamm
,wuxwxwap’ ipngaia.
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(2) Agave Sisalana grown for use by the natives of
Central America and South Mexicp, but not much
exported.

(3) Agave Cantala. This is the * Maguey” plant of
the Philippinc Islands, and is grown in limited quantltles
in Java and Indm

Fic. 4 '
PHOTOMICROGRAPH OF A SECTION OF FIBRES OF
AGAVE AMERICANA

When a thin slice or fine tragsvgrqe section of one of
the leaves of such a plant is*mounted, and its appear-
ange magmﬁed by photomicrography, the structure of
the léaf is shown to be sinfilar to that illusttated in
Fig. 3. The upper and the lower outer sygfaces or -
Euticle A rgsemble greatly the whipped ddges of blankets.
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These surfaces, and all the pulp-like® matter lettered B,
must be removed, either by manual or mechanical
means, in order h) separate or extract the groups of

- »
PHOTOMICROGRAPH (ﬁ: FIBRES OF AGAVE GROWN IN
MEXICO, SHOW!N(! OXALATE OF POTASH CRYSTALS,

fibre some of which are denoted by the letter C. adtin
furthersenlargement of a few of these groups of fibfous
material®appeass in Fig. 4.
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A photomicrograph of two fibres of 'y type ot Agnvc‘
. grown in Mexico is shown in Fig. §; it is interesting .
because it depicts the formation of Gystals of Oxalate, -

Fia. (2 «
GN)UP OF HEMP PLANTS

of ”oush The presence of such crystals makes the

fibte unsuitable for cordage ‘purposes, but eit’ hm;f be '
ﬁsedmthgmnuﬁctmwcoafsebmﬂtes. ,

1
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“The*second spurce from which fitfte 15 extracted-is

it :from the stems of plants such as flax, hemp, jute

Fie. 7
CROSS-S%CTION OF PLANT

and the like. (A phdtoglaphical reproduction of a growt
of hemp plants grown by the Authors appears in Fig“.t
ik femate plant is illustrated on the right, while %he
ﬂemninﬁlg \wo which are taller are male plants.

“A,thir’ cross-section cut from 4he stem of such a plapk
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exhibits the characteristics in Flg 7, in which A is thg,
cuticle or outer bark, B is the woedy part, and C the
pith. The fibrous layer is between dhe two dark circles
D, and a few groups of fibres in this layer are indicated
by the letter E.  Here, again, a considerable amount of

FiG, 8
LONGITUDINAL VIEW OF COTTON FIBRES .

extraneous matter must be separated from the bast
slayer, and when scparated, the latter appears in the
fotm of long ribbons. The cuticle and bast layer were
originally gtripped from the plants ; the forper were
then placed in the mouth so that the saliva could aid
in the separation of the fibres fram the bark, %nd permit
of a finer reduction of the fibjous layer to , produce finer
threads. And although gt the present tinte this method
is Bractised for thread makigg in many primitiye coni-.
munities, it need hardly be said that much mpre-e!ﬁuent
pethods have long Qeen practised vfor comercial
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purposes, such methods being knowa by the technical
terms “ retting,” " breaking,” and ““ scutching.”

The third source N vegetable fibres is the cotten plant
Gossypium, the white fluffy fibres being obtained from the
pods or bolls. The operation of cotton picking which is
often referred to consists of removing this white fluffy
mass from the peds in which also the sceds are located.
Cotton fibre is unlike the two previous classes of fibre

CROSS-SECTIONAL VIEW OF COPTON FIBRLS

because its method of growth is different.  The other
textile fibres are composed of bundles of plant cells,

whereas the fibres of cotton are individual cells ; they

form as it were individual hairs on the sced, and in dry-

ing flatten and also assume a twisted and crinkled con- «
dition as exemplified in Fig. 8, which illustrates the

longitudipal characteristics of several fibreg Fig. 9

shows the sectional enlargements of a few fibres. This

structure of the cotton §bre is a very valuable greperty,

since it not only assists in the binding of the fibres into

a thread, but %lso gives a resiliency and spring to ropts

nfanufactured from it whigh is most useful in driyidg ;

this property makes cotton, almost indispensable for the

construction of ghe smaller sizgs of ropes for driving

purposes.
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. CLASSIFICATION OF FIBRES

CORDAGE fibres which are used at the present time are

naturally of greater variety than those which were

utilized for similar purposes in the early peridds -of

history, for records of those used in such early periods,
appear to indicate only hemp and flax. As already

stated, wool would not be used to any great extent,

but, after methods had been evolved for spinning a

continuous thread from fibres such as hemp and flax,
it is. hlghly probable that the cotton fibre would also

be used in the making of cords and ropes.

Authentic records point to the fact that the cultlva~
tion of flax plants for fibre was practxsed in Egypt from.
§,000 to 6,000 years ago, and hence it is quite possible:

“that hemp plants would be grown under similar condi-
tien.s and for suitable purposes ; moreover, if the hemp
fibre wete proved to be suitable for cordage purposes,
it is not difficult to believe that the cultivation of this
importapt plant in suitable districts would become as
universal as that for flax.

. Another reason which suggests the early use of hemp
as a cordage fibre isthe universality of ltghpresence in
most eastern countriég as a vegetable products It isat
pretent cultivated in*most European couptries, . .and
especidly in Russia, Italy, Awstria-Hungary, Serbid,
Fyanice and Germany. It is"alsb found on the East

West coasts of Africa, in many of the States.g
erica — particularly in.Kentueky—as well “?#;
India, China and Japans
«, Jf the climate is comparativery momt, With & Periog.
. 18
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of mild temperature and'a suitable soif, the hemp plant
can be succmsfully cultivated for fibre ; it is cultivated
in India and in mo of the tropical countru.s for the
production of a liquor which the natives consume in
much the same way as intoxicating iquors are consumed
in temperate countries.

. True hemp is 4 plant which grows wild in Central
Asia, but must be cultivated in practically all other
areas. It is an annual, and requires a rich soil with a
subsoil capable of retaining sufficient moisture to pro-
mote the growth during periods of dry weather. If-
otherwise, the growth of the plants would be checked
during. this dry period with a consequent deficient yield
.of fibre.

With the gradual development of trade and the
introduction of new kinds of fibre to be used for cordage,
an extended meaning has been applied to the word
hemp, but, unfortunately, the word has been applied
rather loosely to many types of fibre which are used
for rope—makmg Thus, one frequentlv hears the

' following names in reference to differént fibres—
Manila Hemp,
Sisal Hemp,
New Zealand Hemp,
 Mauritius Hemp,
Bowstring Hemp, etc. ;
" whereas the éal hemp is usually designated as—
Russian Hemp,
Italian JHemp,
Indian Hemp,
“Sunn. Hergp, etc®
Jo differentiate between these different fibres, and
provide a better classificasion’ and conception ‘of
terms; it ghenild be clearly*understood that the propet
hemp fibrés, z.¢% Rusdlan, Italian and Jndian, are'
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obtained from tiee plant Cannabis Sativa, and that the .
fibres are located in the bast layers of the plant stems
as exemplified in Fig. 7. The fibues arc extracted from'
these layers in the same way as the fibres of flax and
jute are extracted from similar layers, that is, by a
process technically termed “retting.”  Such fibres are
called soft fibres in contradistinction to hard fibres to
which class Manila, Sisal, New Zcaland, Mauritius and
Bowstring fibres belong. The hard fibres are locatcd
in the leaves or in the leaf stalks of plants; typical
examples of the general appearance of such plants and
the internal characteristics are illustrated in Figs. 1to 5.



CHAPTER 1V
THE CULTIVATION OF HEMP

THE botanical or scientific name for hemp is Cannabis «
Sativa, order, Moraceoe, sub-order, Cannaboidae. The .
plant grows wild in Central Asia, but is cultivated in
many tropical and temperate regions of both hemis-
pheres. From a cordage point of view the fibre is,
naturally, of most importance, but, incidentally, it
might be mentioned that the sced is used as a food for
birds, and oil is extracted from it in addition, in
tropical countrics, a resinous juice cxudes from the
stalks, lcaves and flowers which is made into a violent
intoxicant.

The plants in general attain a height of from 4 to
8 ft. or more, and in exceptional cases, such as under
good cultivation in suitable soil, approach 20 ft. in
height. The leaves arc five to nine lobed with scrrate
margin. The plants arc dioecious and the flowers are
yellowish-green, small and inconspicuous ; the male
flowers are numerous and produced in drooping panicles,
each flower of five segments ; the female flowers are
fewer in number, on spikes, single leaf, single ovary;
with greyish-green to brownish-grey seed, and rich in
oil. The matured stems are usually hollow? and the
bark layer gery fibrous throughout the whole length of
the stem. '

The plant readily adap#s itself to great changes qf
climate, and, as already stated, is found in all climatgs,
from the*tropical ones of Iftdia’ and China to the ffozgn
regions 8f Northern Russif. It is adversely affected,
however, in the %arlier Stages of its growth, by frost,'

19
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and always reqdfires a moderately strong ‘sunny peticl
/during its growth. It is cultivated in the temperdte
climates chiefly for its valuable fifre, but a serviceable
fibre may be obtained from the plants which are grown
in tropical countries. T
The most important fibre-producing areas are Russia,
; Italy and Austria-Hungary, but it is produced in other
countries, notably those mentioned below, as well as in
" Turkey, China and the Southern and Western ‘areas of
the Unitcd States of America. The Italian fibre is the
best of all for fine work, while the Russian fibre, which
has a special affinity for tar, is the most satisfactory
“for use in the manufacture of heavy cordage for maritime
"’purposes, : e,
The approximate annual production of hemp from
fourteen different countries appears below—

Russia . . . . . 400,000 tons
Ttaly . . . . . 80,000 ,,
Hungary . . . . 50,000
India . . . . 36,000 ,,
Siberia . . . . . 22,000 ,,
Austria .¢ . . . . 18,000 ,,
France . . . . . 15000 ,,
‘Japan . . . . 8000 ,,
Serbia . . . . . 8000 ,
Caucasus . . . . 5000 ,,
Poland . . 4,000 ,,
Bulgaria . . . 2000 ,,
Germany . . . . 2000 ,, -
Roumania . . 1,500

The swccessful cultivation of hemp trequires t ...,
deép and well-worked soil with a large amoupt of humus
Alluf#al soils are well adapted for the purpose. Th
‘strong loam soils of Italy are typkal of the best. Inal
A a good supply .of moisture is necessary, other#is
thie crop would be short and stubby and ill adapted fo
the production of fibre. ¢

- The land, should ba,well prepared By deep ploughing
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wid followed by rolling ard harrowing to produce a
gvel and. uniform seed bed. The roots of the plants
will” penetrate intos the subsoil if the land is well’
ploughed, but waterlogged land is unsuitable. A liberal
sdpply of manure is cssential owing to the vigorous
gtowth of the crop, and while farmyard manures are
the best, the stalks of a leguminous crop may be ploughed
in. Manure from animal slaughter-houses is very suit-
able, and all refuse from the previous hemp crop should
be returned to the land. Since the hemp fibre contains
a large amount of lime ard phosphatcs, it may some-
times prove advantageous to usc dressings which contain
these substances.

The secd should be selected with care, and should be
tested for its powers of germination. Stored seeds are
ljable to heat and lose their vitality, and immature
seeds are also unsatisfactory. Indian and Chinese seeds
are often mixed with home seed. In temperate climates
sowing should take place as early in spring as possible,
but aftef the night frosts have passed. The early spring
rain and sun are very beneficial, and the foliage which
appears moderately early helps to conserve the rhoisture
in the soil as the heat of the sun gets more intense.

The amount of seed to be sown depends upon the
type of fibre desired ; thus, one bushel of seed per acre
for coarse fibre to three bushels per acre for fine fibre
are the approximate quantities, and the seed may be
sown, broadcast by hand, or by machines nto drills
dbout 6 or 7 in. apart. In all cases the seed should be
well coverdd to prevent ravages by birds, herct, it is
usual after soing te hargow and roll the fields agaip
for the abdve purpose, as well as to prepare a level and
~udiform.bed for the germinatien vf the seeds.

:» Whers the land is cultivated with the production of.
seed as ,i‘ti.main' #bject, the seeds should bg sown thinly
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and wide apart, %ay, in drills or rows from 6 to 7.
apart, so that the plants will branch extensively and
thus provide facilities for a profuion of flowers. The
male plants are pulled after the bloom is shed, but the
female plants are allowed to mature under the best,
conditions so that a large crop may result. Great care
must be taken in harvesting and in storing the sced ¢
provision must be made to prevent the deterioration
of seed through a process of heating. The average
yield of sced per acre is about thirty bushels, but in
exceptional cases as many as sixty bushcls may be
obtained. ’

Under satisfactory conditions the young plants should
appear in from seven to twelve days, after which it is
necessary to thin them out and to remove the weeds.
While the plants must be wide cnough apart to facilitate
good growth, there should not be too much space be-
tween them when grown for fibre, or branching out will
result. If a ficld has become troublesome with weeds,
no crop will eliminate them as quickly as that of hemp.

If desired botlt male and female plants may be har-
vestedeat the same time, but it is often considered
advisable to harvest them separately. It is as well to
make fpost of the mixed crop if the labour is available.
The male plants may be cut or pulled when the flowers
attain maturity or a little after, and when the leaves are
changing colour from green to brown. TFhe female
plants baing shorter may be allowed to remain for about
four weeks when the seeds are beginning tq ripen.

The wield of fibre per acreeof land cultivated is in-
9uenced by several conditian$, but on ggod lands under
satfsfactory conditions of cultivation, an average, of '
@te 7 cwt. may be relied upon, and in meny cases®
this quantity is easily exceeded. o« ® o

Aiter thg plants are harvested, avhumbel of minor .
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Opésitions take place in different didricts before the
plaits ‘are subjected to the important process of “ ret-
ting” or rotting. ¥hese preliminary operations are
mostly to reduce the weight of the plants and to discard
undesirable matter which happens to be easily detached,
as well as to secure uniformity. Thus, the tops and
roots may be cut off, and the leaves stripped or beaten
off, while after the plants have been dried, they may
be arranged according to length and thickness, They
are then tied up into bundles of suitable bulk for the
operation of retting.



CHAPTER V
RETTING, BREAKING AND SCUTCHING

THE retting operation is that process which converts .
the constituents of the stems into that condition which -
will enable the bast layer, sce Fig. 7, to be separated
easily from the remaining parts of the stem. In all
‘fibrous plants of the type illustrated in Figs. 8 and 7,
a retting process is conducted in which the plants are
either submerged in water, called ** water retting,” or
yread on lands adjoining the cultivated areas to undergo
hat is termed a weathering action, or * dew retting.”
Vater retting is the more satisfactory and gives the
etter results, and, in the hands of experienced operatives
more rapid production of fibre of the better grades.

The submersion of the plants, caused by placing
tones, clods or the like on to the bundles, may be in
lowly-running fivers, in which case the bundles are
tept intact in crates moored to the bank, or a similar
ubmersion may be conducted in a series of tanks or
sonds, In the latter case a supply of water may be
Jlowed to enter and leave the tank, and the plants are
kept there until the operation is complete. Stagnant
water acts quicker on the plants than docs running
water. «

The retting action is a process of fermentation, and
the ‘amount of active bacteriu can be regulated by th
temperature and rate of moventent of the water. Fla
retfing in the river Lys, near Courtrai, is the gn&s'
%ystem known at present, and its value isodue to the
slow rate of movement of soft, pure water which js
favourable to the production of the rettitig bactéria;

24
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the adaptation of a similar system fo this where the
water supply is suitable will give high-class results.

Fermentation stasts soon after the plants are sub-
merged, and the rate of fermentation depends upon the
temperature of the air and water ; its progress is identi-'
fied by the presence of air bells on the surface of the
water. As the operation procceds, the bundles have a,
tendency to rise to the surface, ar.d hence extra weights
are added to keep them submerged. When the forma-
tion of air bells ceases, the operatives carefully examine
and test the stems to ascertain the progress of the
operation ; they usually strip off part of the bast layer,
see Fig. 7, from the wood or core, and their judgment -
of the correct stage of retting is determined by the ease
with which this scparation is-effected. Great skill is-
required here, or rather ripe experience, for if the retting
is not complete, a portion of the woody matter goes
forward with the fibre, while if the stems are over-
retted, the fibre is weak ; in both cases, a faulty judg-
ment causes trouble in the actual manual or mechanical
processes which follow.

Other methods of retting are adopted in different
countries, and even in certain districts of those countries
where the above system is in vogue. It will bg under-
stood that the choice of any system will depend largely
upon local circumstances, and in all cases, other things’
heing equal, the method adopted will be that which will
yield the largest quantity of hemp fibre at thedeast cost.

The characteristics ¢f the fibres are typical of the
countries il which theeplants were grown, and ‘of the
processes of refting. oIt WiJl be almost'invariably foung
that the best fibre is the result of the most elaborate
atfd careful methods of cultivasion and retting, togetfer
‘with the gqually carefud and efficient subsequeht
progesses®of breaking and scutching.
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It need hardly e said that the above elaborate and
costly methods are adopted only for the very finest
grades of fibre ; they would not de attempted in the
case of those plants which grow and ripen so rapidly
in some tropical countries, and in which a short, harsh
fibre only is obtained ; for such plants the cheapest
.and simplest methods of extraction are practised. -

Many praiseworthy attempts have been made, and
others are still in progress, with varying degrees of
success, to extract the fibre quickly. None has yet
been able to supplant the above-described costly,
lengthy and laborious process, but with modern science,
machinery and experience, one might expect that some
brilliant genius will ultimately solve the problem.
Many industrial problems have been solved by the joint
action of experience and applied science, and one might
‘therefore hope to sec a great simplification of the present
hazardous operation of retting. ,

The successful introduction of a machine or a system
of machinery which would pull, strip and clean hemp
and allied plants 4nd fibres on the field of growth would
not ondy open up new fields of cultivation, but would
increase the wealth of our country by millions of pounds ;

“it would do much to prevent the depopulation of the
rural districts and so help to preserve the hygienic
vonditions of our large towns. .

The retting operation completed, the stems are
washed and spread on grass land, if available, or stooked
like grain and allowed to dry thoroughly. It is acknow-
ledged to be advantageous to allow the stems to remain
*4 few days on the grass, for after this exposure the fibre
is more easily and efficiently separated from the other’,
«cOnstituents of the bast lager. i
. * The ribbon-shaped layer may be about 3 f. long i’

‘the shorter Russian grades ofhempybut wfifo 15 B
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in length irf the Italian grades. The colour varies fram
ey and brown to a rich cream and almost white in the
finest grades. . ’

* "The ultimate fibres are large and somewhat irregular
in shape ; they vary in length from 0-2 to 2 in., with
an dverage length of about 1 in., while the diameter is
only about ;g4 or 0-001 of an inch.

BREAKING AND SCUTCHING.—Various mcthods are
adopted to séparate the bast layer from the central or
woody part of the retted and dried stems of hem , but
in dll cases’ the operation thus involved is termed |
“breaking.” The central woody part has to be broken
into a great number of short lengths, and this is done
in some districts by exceedingly simple apparatus, and
In other districts by modern breaking machines. Per-
haps the simplest apparatus which is used for this
purpose consists of a scries of A-shaped wooden bars
.arranged horizontally in the form of a grid, and into the
tavities of this row of bars fits another group or series
of similar bars but inverted, The latter group is hiriged
‘at one end and provided with a handle at the other.

Whén the handle and the upper set of bars are raised,
a few hemp stems are laid across the fixed lower bars ;
the handle is then pressed downwards, and this causes
the stems to be squeezed and broken between the twg
sets.of bars. By repeated blows with the upper bars,
and lateral movements of the stems, it is evident that
the. woody core would be broken, and this is done
without damaging the firous layer. A treadle mey be’
aitished to the handle end of the hinged grid apd thus
Teave both harfls free to nfanipulate the stems and te"
Temove that portion of the broken wood which has ngt
Mymthrough th¢ slots in the lower grid but
betrains the bars of the same. o
“{THe'xjlechanical means for this’purpose chnsist of a-
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number of fluted rollers between which the stems pass
and by the flutes of which the wogd is broken. Some-
times scrapers are used in the same machine to help
to remove the small particles of wood. What remains
in the hand after the simple manual process i com-
pleted, or what is delivered from the machine by the
delivery rollers, are the unbroken fibrous layers to which
still adhere several particles of woody matter or shive
as it is called. A further operation, termed “*scutch-
ing,” is necessary to remove this shive and so leave the
.lengths of fibre as clcan as possible. ‘
ScutcHING.—The opcratlon of scutching may be con-
sidered in some respects in the light of a scraping action
in which the broken and partially-clean, ribbon-like
structures of fibres occupy a position bctween a fixed |
and a movable hoard, ard arc subjected to the friction
between them. The simplest apparatus for this pur-
_ pose consists of an upright wooden board with a hori-
zontal slot near its upper end and through which the
ends of the fibres are passcd. The fibres hang down-
wards, and while thus depending a flat wocden “ scutch-
ing handle ” or flail—very similar in shape to a baking
splt—-ls brought smartly with its cdge to traverse down-
wards against the fibres, and thus to remove the objec-
Jionable shive but at the same time to prevent, as far
as possible, the destruction of the fibrous layer and the
accumulgtion of waste. The operative can expose as
much of the fibrous layer as.desired to the action of the’
‘scutchipg handle in virtue of tie slot, and #fter one end
.of the\"strick ” is finiched, «the, other end is treated
Yimilarly.

« While the above hand method is largely practised and"
is quite satisfactory where pompa.ratlvely smqwll quanti~
ties have to be trentgd or fog very fine dndr expensive,
‘material where delicate treatment is essential, the modern'-
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method of scutching is done by powtr. The fecding*
and mgnipulation of the stricks are, however, still under

® the direct control of the opcrative. In these mechanical
scutchers it is usual to employ six to twelve handles—

. narrower but longer than the hand flail—and these
handles project from a common centre or shaft, some-
what after the form of the sails of 2 windmill. As the
shaft rotates, the handles are brought successively to
act against the fibres as in the simpler process.

Large quantities of Russian and other hemps are only
partially clcaned, ard are termed “ sirctz " hemps, while
in some districts where the most valuable plants are
grown, the bast layer is stripped from the stems, and

. the material subjccted in smaller quantities to the
cleaning and washing prccesses, thus producing a higher
value fibre.

In hand scutching an operative cleans on an average
about 10 to 12 Ib. of Italian hemp per hour, but such
‘quantities can be, obviously, «nly «pproximate, for the
quantities prepared will vary greatly, depending as they
do upon the efficiency of the appardtus at command,
the degree to which the fibrous layer has to be tleaned,
the quality of the material and the skill of the operator.
The better grades of fibre usually and almost invariably
receive more treatment than the lower grades.

"The commercial value of hemp dcpends, as already
.stated, upon its strength, colour, freedom from faults,
and its spinnirg properties ; comparative values are
scarcely pgssible unless in certain seasons, because
prices fluctuate greatly® according to the denrand for
certain gradegy of cotdafesas well as to the frices ¢f
ofjter fibres which may be used for similar goods.
"“Ytalian hemp can be spun itto thinner or finer yafns
than amy, ‘of the cther hémps, and it is therefore

mmPet:tor with &rta'n grades obflax. . Franch, Chinesg
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and Russian henfps are also valuable, and besides being .
nsed alone, are sometimes mixed with the’ coarser
varieties of Italian hemp for certin kinds of eetdage

and lines,

The following table shows the amount of ﬁbre in
tons for five years in regard to Russian and Italian
hemp imports to the United Kingdom, ’

| 1007 | 1908 | 1000, | 1010, | 1911,
Russian .| 17,299 | 15753 | 13816 | 12,578 | 14981
Italian, | 10462 | 8133 ' 10144 | 10,298 | 10343 "

v | 27,761 | 23,886

! 23,960 ‘ 22,874

25,324




CHAPTER VI
THE CULTIVATION OF PLANTS FOR HARD FIBRES

PuE different types of hard fibres for cordage are men-
ioned in Chapter III, page 17, and, although there are
sertain features which are more or less common to all,
‘here are differences which make it advisable, if not
1ecessary, to discuss each main type separately.

-One of the best-known hard fibres is the Manila or
Abaca fibre (obtained from the wild plantain, a variety
sf the banana plant) Musa featilis. It is an excellent
sordage fibre and is largely used both in this country
ind in the United States of America. The plant, from
which the fibre is obtained, is in many respects indistin~
guishable from the banana plant during the period of
growth ; the colour of the leaves of the banana plant
8, however, usually of a darker green shade than that
of the leaves of the Musa fextilis, While the flowers
and fruit of the banana are much more abundaht than
ire those of the Manila plant. On the other hand, the
fibre of the banana plant is very poor in quality, and
pragtically valueless for cordage purposes. .

- The: Musa textilis is peculiarly indigenous to tim
Philippine Islands, indeed most of the attempts to
wltivate this plant in other areas have been unstuccessful,

Manila, Lugpn and Cebu are three of the principle fibre-
producing areas, and, btcause of the suitability of the
scil and climatg in thése &reas, the growth of th€ Manily
has been extensive,.and large quantities of
igh- fibre are prodused annually in these thike
WYW 14(d is very suitable for thejpropagation,

81,
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of young plants® which requlre a certain amount 'of .
_ shade to assist their growth in the early stages.’ Durmg
the pericd of growth a large numbét of suckers or young
plants grow arourd the parent plant ; these suckers
are used in general to start a new plantation, while in
other cases the young plants are raised from seed. In
both cases, the young plants are set out so that from

500 to 600 may cccupy an acre, and the distance '

between the plants is from 8 to 10 ft. If plants
are propagated from seed it takes about one year
before the shoots can be set out in the plantation,
dnd they should be spaced in the samc way as the
suckers.
The ground should be kcpt clear of weeds at least
‘during the first year ; after this period, vigorous growth
"starts, if the usual moist scason prevails, and during
the three or four years of growth the plant attains a
beight of 8 ft. and upwards. Occasionally a plant
grows to a height of 20 ft. After the lapse of three to
~ four years, the fibre plant develops a flower, and then

the plant should be cut down to obtain the best type °

of fibrd.

Hilly land, and particularly volcanic slopes with a
moist loose soil, are very well suited for the cultivation
of these plants. Swamp lands, while satisfactory. for
" Eertain types of plants, are unsuitable for the cultivation

of Manila..

The work of harvesting and the extraction of the
fibre are usually done on the contract systeg: ; a supet
visor will take over the plantatfon upon which he starts

. s met on the dual precess

The fibre is produced in the sheathing leaf staJks

whi¢h form a bundle 6 fn. to 1 ft. or even mote in dia-
 meter with a central stem “or flower stalls ajout 8 in.
*jn diamefer. The flowers are nea} the upper part.
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which may reach a much greater fneight than the
leaves. The pistillate flowers are nearest the base
and form fairly largefruits which are filled with black

The bundle of sheathing leaf stalks are cut off a few
inches above the ground and split up into widths of
about 5 to 6 in., after which the fibre can be extracted
cither by hand or by machine. When the hand method
is practised, the stalks are first well beaten with wooden
mallets, and then scraped with suitable instruments
until the fibre is freed from the surrounding vegetable
matter. The separated fibre is finally washed and
dried, and made up into bales of 280 bs. each.

It is very important that 1he substances which sur-
round the fibres should be completely rumuved, and
that the fibre should be thoroughly dried after it has
been well washed. These operations completed, the
dried fibre is conveyed to the premises of the owner of
the plantation to be sclected and valued.  The approxi-
mate cost of extracting the fibre ig half its market
value, and this sum is often paid by the farmer to the
men who perform the work.

The stripped and cleaned fibre is now graded by
experts who are appointed by the Government of the
Islands, and the various qualities are now much more
uniform than they were formerly, see page 34.

In'general, a yield of 2 to 3 Ib. of fibre per plant is
obtained, but this quantity may be doubled in some
cases. With the average mentioned, approxipately
12 cwt. of fibre per acré would be produced, bu} a con-
siderably hightr quahtity *could be obtained By mose
perfect machinery, as the loss.of fibre in the operati.on
of stripping amounts, in fhany cases, to 25 per teft.

of .the passible ;?oductiop. -
. The follpwing table shows one*method of grading the
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fibre, and the average-price per ton during ane, 1915
See also page 51. T

Extra Fine Prime . . . . £58to 458 .
Prime . . I . . » %
Superior Current . » 52
Good Current . . . . . » 80
Midway . . . . . 44, 46

Current . . . . . . 41, 42

Seconds . . . » 39
Brown . . . . » 38
Fair . . . . . . 37, 38
Medium . . . . . . 32, 33
Coarse . . . . . . 28, 2
Coarse Brown . . 27, 28

Another method of grading is by means of letters; -.
and Fig. 10 is a Photographical reproduction of fifteen

A ) , Fio. 10 .
MANILA FIBRES: QRDER OF GRADING,

-different samples reprsentiﬁg the gegeral ’gnamg
“miarked A to M. 'Thtre are also & few intermedia
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‘gades which are of similar classes of fibre but
adascolmyed-—a fault due to imperfect cleaning,

. The imports of Manila to the United Kingdom for
‘the years 1911 to 1915 inclusive and the actual value
appear in the following table, while the average value
of one grade, Fair Current, appears alongside, See
‘also page 34. .

Year, Tons, Total Value. tf,:! ?,ef air

. Current,

1911 75,449 £1,647,542 £19 - -
C1912 83,313 £1,990,481 £2110 -
. 1918 64,579 £1,600,450 £34 - -
1914 54,206 £1,396,593 £2115 -
1915 57,783 £1,760,471 {2810 -

StsaL—This is a fibre which is almost of equal
importance to Manila for the production of cordage.
The plants, which are produced extensively in Mexico,
Africa and the Bahama Islands, form a group termed
the Agaves. .

Those plants which are most extensively cultivated for
fibre purposes have recently been classified, see page 8.

The particular Agave plant from which the Sisal
fibre of commerce is obtained is the Agave Sisalana, or
Henequen, natural order, Armaryllidaceae, the chioh'
centres of production of which are Yucatan and Cam-
peachy ; the cities of Merida and Progresso are the
centres of production of the fibre for the export markets,

_ The plants grow veryssuccessfully on waste and arid

lanils, and reqpire very titgle attention after ide pre;

iminary operations of clearing the land and of planting

N{ the young Agaves eithes assbulbules or (“,bulbils#) -
produced fram the creeping roots. ‘ i

i The stems of tife plants are stumpy, and,large fleshy
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leaves are prodyced which attain a height of 3 to 64t
The flowers are produccd on a long stalk or pole which -

often rises to 30 ft. or more. The flowers appear-in®
dense groups on lateral branches upon the axils of which
develop bulbils ; these grow to maturity and then drop
to the ground where many of them take root and thus
provide young shoots which may be replanted for
another crop.

In the formation of new plantations for the produc-
tion of fibrous plants, it is only necessary to clean the

ground and dig the soil round where the young bulbils,

suckers, or a mixture of both, are to be planted. They
are so arranged that there is a greater space between
the rows than there is between the plants in a row,
say in the proportion of 8 to 6, and about 1,000 plants
are spaced in an acre.

If the plants are taken from nurseries where the
bulbils have been propagated for transplanting, it may
be found advantageous to provide light tramways for
their conveyance, as well as for the conveyance of the
mature leaves ip the opposite direction. The extra
space between the rows is for facilitating such work by
rails and other means. In fact, a plantation for the
cultivation of Sisal plants and the production of the
fibre should, be laid out on a definite plan with provision,
not only for successful cultivation, but for the subse-
quent operations of stripping, washing, cleaning and
baling the fibre, while a desirable, if not absolutely
necéssa.rgf consideration, is the choice of ground in close
Pproximity to a satisfactory disfrict for labotr.

A ofort time after the plants have been set it is
advisable to clean and wled the grodnd periodically
fpr.‘at least two years to 5ive the plants a favourable
gtart ; 4fterwards vigorops growth occurs, and no
further attention in this line i necesary.® =
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+ It. will be evident that a more vigerous growth will
:obtain in warm climates than in cold climates, but at
the same time thes¢ yarm climates may be cxceptionally
suitable ; indeed, it has already been proved that, in
'some of the more recently-established centres of culti-
vation such as Africa, a better fibre is being produced
than in some of the older established centres, and,
moreover, the growing period is shorter. '

To make a fibre-production arca a success, it is
-advisable to adopt a systematic extension of the plan-
tation each season, so that a continuous supply of
leaves will be obtained, and that the available labour
“supply can be fully utilized either with operations in
cultivation or fibre extraction ; in this way a regular
supply of fibre could be placed on the market for

" manufacturing purposes. .

. After a plantation is completed, the first cutting of
the leaves may take place in from two to four years,
depending upon the situation of the plant and its state.
It is not necessary to cut down the whole plant ; the
larger leaves are cut.when at matusity, and others as
they mature ; successive cuttings may be at jntervals
df approximately six months, after which the plant
may be cut down and the spot allowed to remain fallow
for a year, when a new plant is introduced. .

The yield of fibre from the plants will vary considgg-
ably from time to time, such variation being influenced
by the district, the weather and by the deggee of per-

. fection of the methods employed for extracting the
fibre fronPthe leaves. , o

.+ The usefulness of fheaAgave fibres has been acknow-
tedged for sole time, and their value has been enhancid

- by the production of superior, fibres in various cgnjres

;-of Afriga as already stated ; improved methods. of

. ‘cultivatin‘and ghe use of modern and efficient stripping
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and cleaning machines may lead to the production of .
this type ot fibre which will compete successfally with
many of our most valued fibres fgr cordage use.

~ As the leaves are cut down from the plants, they
should be removed at once to the stripping machine,
The original namc for such a machine was  Raspadore,”
and supposed to be an invention of a Franciscan friar.
The modern English word for the purpose is “ Decorti-
cator,” and, although the term *leaf-crusher” or
* scutcher ” appears to be more in keeping with the
operation to be performed on Sisal leaves, than that ”
of *“ decorticator,” a more extensive meaning has been.
given to the latter term which is now taken to indicate
the mechanical operation for the separation of the
pith and surrounding vegetable structure from the
fibrous layers in practically every type of plant.

Two distinct machines, one for crushing the leaves,
and the other for finishing the stripping, are made by
Messrs. David Bridge & Co., Ltd., Castleton, Manchester,
and these provide an excellent system for treating the
leaves as they aresdelivered from-the field of growth:

The crushing machine, termed Bridge's “ Acme”
Gravity Patent Sisal Breaker, is illustrated in Fig. 11.
The leaves of the plant are placed on the travelling
endless cloth between the wooden side guides on the

r gght-hand side of the illustration. They ultimately
come into contact with the first pair of corrugated
rollers which are so set that there is a minimum of
} in. between the surfaces of the opposing corrugations,

. After *the leaves have been ¢rushed betWeen these.
rollers ¥nd carried forward by ¢heg, the¥ pass between
&'second but smooth pair of rollers the nearest distance
betwgen the surfaces ofewhjch is ¢ in. On emergihg
from these rollers, the leaves pass down jheedelivery °

otable on the left. The uppes rolled in each pair isi-
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acted upon and pressed downwards by spiral or coil
springs which not only yield slightly to the varying
thicknesses of the leaves, but whjch will allow the roller®
to rise fully § of an inch in case any foreign substance
should enter between the rollers,

The crushed ribbons from the foregoing machine are
now taken to Bridge’s “ Climax " Patent Sisal Decorti-
cator, illustrated in Fig. 12, Asin the crushing machine,

Fic. 12
BRIDGE'S “ CLIMAX " PATENT SISAL DECORTICATOR

the material is fed into the rollers by an endless cloth ;
‘the ribbon-shaped lengths arc exposed to the action of
opposed drums on the same principle as that embodied
in the original raspadore, the result being that the
remains of the objectionable rpatter which accompanied
the f.ffrous layer from the cme}yng machine is scraped
“off and a maximwm amvunt of fibredelivered. The
Pecorticator is provided with all the latesy impfove-°
Jents for a maximum productlon, and bothnmachmes,
together with the washing tanks, Fig. 18, and the
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Frc. 14
HOUSING FOR POWER PLANT
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* necessary power plant for driving the whole system can
be housed in or near a simple structure somewhat as
fllustrated in Fig. 14.®

e
Fic. 15
CUMMINS'S PATENT HORIZONTAL HYDRAULIC®,
BALING PRESS

The fibré, having been cxtracteﬁ washed and drieds 1§
conveyed 4§ tie rapjd baling ‘press, Fig. 15, which is an'
illustration of Cummins’s Patent Morizontal eHydraulic
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Baling Press. Herc the fibre is packed by hydraulic
pressure into a small space ready for exportation to .
those countrics where the fibre & to be manufactured,
The above type of baling press is now largely used,
not only for Sisal fibres, but also for China jute, cotton.
and other textiles, and it is capable of compressing the
fibre to a density of 60 Ib. pcr cubic foot.

After the third year’s growth, the annual production
of fibre reaches about onc ton per acre. The produc-
tion of fibre from the various countries has been greatly
increased during recent years, and that for 1914, which
will be found in the table on page 52, may be taken as a
good indication of the quantitics placed on the market.

There has not yet been any considerable competition
between Sisal and Manila fibres {for the manufaotare of
similar types of cordage, but with improved methods
of cultivation and of cleaning the Sisal product, a
greater competition may be expected.

A large quantity of Manila fibre is used in this country
for binder twine, whereas Sisal is used for the same
purpose in the American centres. As a matter of fact, '
the ©.S.A. markets of different kinds absorb 90 per
cent. of the total Sisal crop which amounted in 1914
to 220,000 tons.

A new mecthod of marketing the Sisal fibre from
“Yucatan has been introduced through a Committee or
Commission who will be responsible for the grading
and marketing of the fibre and will, with the sanction
of the Government, deal entircly with ghe financial
arrangements.

Thd Commission will ,waceive all the graded fibre,
and on receipt of this a payment will be made #9 the,
tarmer. The fibre will be placed on the 'market at
‘current rates, and every’five years the agrounts will
be balapced and the surplus, if any, will be divided .
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pro rata amongst the producers. In the case of loss,
the deficit will be met by the Commission.

Sisal fibres are graded as under—

Special : perfectly clean and absolutely white fibre,
free from stains or adherent pulp.

Superior Clean: perfectly clean fibre of creamy or

“yellowish tint, free from stain or pulp.

Current Clean: well scraped, whitish or greenish
colour, 5 per cent. dust permitted.  This is the standard
grade for price.

Statned : also well scraped but with dark or red
streaks. No more than 25 per cent. dark and no
adherent pulp.

Inferior Stained : must be free from adherent pulp,
but may contain as much as 75 per cent. of dark fibres.

NEW ZEALAND HEMP Ok FLax.—The botanical name
of this plant is Phormium Tenax, natural order, Liliaceae.
The plant has long, peculiarly-shaped leaves, the roots
of which send out crecping rhizomes on which the leaves
6 to 10 ft. in height, arc produced in clumps. Maturity
is rcached in about four years, and propagation is
obtained by the growth of the rhizomes, and ako by
the self-sown sceds which are produced in large numbers
from the flowering and fruiting stage.

Large quantitics of this uscful fibre are used, and it
can be produced cheaply and in large quantities front
otherwise unproductive lands, such as the drained
swamp lands in the neighbourhood of the Manawatu
river in Nevg Zealand. In this district the plants grow
in dense masses, and although more than 20,000,acres
are under cultigation® additions are gmdually'{aking.
.pla.ép. Through this area are laid about fifty miles of
light rail%ay tracks. Theeplfntations require litf
attention *peyond jthat of *careful drainage ; over-
drainage may cause as much damdge as under-frainage. ,
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Wellington is th® principal shipping port, but shipments
are also made from Auckland and other ports when
the value of the fibre makes suck a course profitable.
Phormium Tenax has also been cyltivated on a com-
paratively large scale in St. Helena, and the results,
both financially and otherwise, are satisfactory. The

selected lands in this island are now well drained, and

tramways are laid for the rapid conveyance of the

leaves after they are cut down to the stripping mills. -

Sometimes aerial railways are used when a river has to
be negotiated. It will be quite well understood that a
cheap and rapid transport is a desideratum.

Only well-matured leaves must be cut down, and
these are conveyed to the stripping mills ; in the
Manawatu district of New Zealand about fifty such
mills are in existence, and the introduction of improved
machinery for this stripping operation will certainly
lead to the extension of the cultivation of these plants
and to the after processes.

Much has been done to introduce an efficient machine
for stripping the'leaves, and many premiums have been
offered by the New Zcaland Government for a perfect
machine. One now under trial gives promise of good
results.

The greatest difficulty in connection with the strip-
rding of Phormium Tenax leaves is due to the peculiar
shape of the lower end of the leaf. A very deep midrib
extendsefor some distance and gets more pronounced as
the lower end of the leaf is reached. A lgrge quantity
of the fibre is collected in thi$ rib, the shape of which

maked\it difficult for mechanicak parts go treat success-
fully, and necessitates a larger amount of labour ghan,
:n ¢he case of straight or flat leaves of the ordinary
ype. o
In former methods of stripping and cleaning it was

-
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found necessary to paddock and bidach the stripped
fibre, but the claims of the new invention, if sustained,
will render these proBesses unnecessary.

The production. of the fibre may reach 13 cwt., and .
2} cwt. of tow per acre during the life of the plants,
while the stripper can produce from 20 to 25 cwt. of
fibre per day.

The colour of the fibre is light yellow to brownish,’
but it is rather soft and dirty at the top end. It is
graded as below—

91 to 100 marks == Superfine,
81t0 9 , = Fine,
71 to 80 » = Good Fair,

61 to 70 ., = Fair,
51 t0 60 ,, = Common.

OtnEer FiBrES.—The chief hard fibres are augmented
by the use of the * Maguey  plant which is cultivated
largely in the Philippine Islands in districts bordering
on the Manila centres, while Mauritius fibre is produced

"largely in the Islands from an Agave, the Furcroea
Gigantea, order, Amaryllidaceae, kno%n in Mauritius as
* Aloes.” The plant, sec Fig. 16, is somewhate similar
to the Sisal plant, while the fibre obtained from it is
of a soft nature, and is usually sent to this country in
an imperfectly-cleancd state. The dust which accom-
panies the fibre cinerges from it in the processes tof
manufacture, and is very disagreeable to the operatives.
Owing, however, to its good light colour, and the soft-
ness and pliability of the goods made from it, the fibre
is often preferred to the other hard fibres fos certain
types of worly i

~Lomr—Coir fibre is obtained from the husks of cocoa
nuts. Fhe extraction of the fibre from thesc nuts fofins

native ingdustries jn many*parts of India and Ceylén.

The husks are soaked in watem for a tirpe, and then®
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beaten with stick$ or mallets ; the scparated fibres are
then dried and spun by hand with the aid of very

MAURITIUS FMBRE FLANT ¢

sinfple appliances. Aftérwards, two of these sinéle
yarns are combined or twisted togethcr tor mgice what
ti§ known as,two-ply er two-fold twist. The twist is
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then made up into short lengths, rolled into small hanks
and baled for export. Of later yecars, much longer
lengths have been made and done up into coils, while
small “dolls” or rolls are made up for sale in small
quantities, particularly for use on farms,

Coir fibre has been very widely used for many pur
poses in the rope and cordage trade, principally for the
manufacture of mooring ropes, spring ropes and lashing
cords, while large quantities of the imported yarns are
used for matting and farming purposes.

It is a very uscful fibre when properly made up, anc
is of great importance for purposes where it is necessary
for the manufactured article to be exposed to variatior
of climate and to wet, while the life of the manufacturec
article is greatly extended if it is steeped in oil.

SunN HEmP (Bengal Hemp).-—Sunn Hemp or Crota
laria Juncea, natural order, Legisninosae, is used on &
smaller scale and for certain goods such as cheap grad
ropes and box cord. The plants grow in several part
of India, c.g., near Bengal, Allahabad and Benares i1
which the cheaper grades are proddced, and in som
districts of Western Bengal where a better classof fibr
is obtained. All are of the same family, the differenc
being due to the variation of the soil and the metho
of retting. (This is really a bast fibre, but it is use
almost solely along with the hard fibres.) The fibrevi
harsh and very irregular in the lower grades; in th
better grades it can be used to mix with other fibre
for the prgduction of tow yarns. Y

The other hemps obtained from India, pantjcularl
from Madras, gre nob s®high grade as to warrnt thej
bging used alone to any great extent, so it is usual t
mix them with other low-grade hemps of higher teril
strengtly, orethese, Indian Hemps may be combined wit
scutching and ﬁackling towss The squtching an
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hackling tows ar® sometimes used to produce twines

and cords suitable for box cords and for parcel tying
. yarns, .
¢ CHINA JutE—Although this is a bast fibre, its use
is mostly confined to purposes for which the hard fibres
are applied, and hence its introduction amongst them.
It is a product of Hankow and Teintsin in China, and
is largely imported to Great Britain. When suitably
treated it forms a satisfactory fibre for the manufacture
of box cords or similar goods where great tensile strength
is not essential. The fibre is of a good light colour,
and little or no waste is incurred in its transformation
into cordage.

The following details of the production of fibres and
relative costs are given so that the normal values, as
well as the normal quantities may be judged, and also
compared with the abnormal conditions which have
prevailed during the great world’s war.

Italian and Naples hemp is imported to these
islands in large quantities as will be seen from the
following particulals for ten seasons—

Season, Italian, Naples.
1903-04 . . 62,000 tons 28,000 tons
1904-05 . . 40,000 ,, 23,000 ,,
1905-06 . . 12,000 ,, 27,000 ,,
1906-07 . . 58,000 ,, 30,000 ,,
1907-08 . . 58,000 ,, 31,000 ,,
1908-09 . . 41,000 ,, 20,000 ,,
1909-10 . . 55,000 ,, 24,000 ,,
1910¢11 . . 50,000 ,, 27,000 ,,
1911-12 . . 33,000 ,, 30.% "
91.2-13 . . 58,000 ,, 31, "

10)467,000 (¢ * © 10)274000
46,700 average 27,100 average .
—, —

t Average price P.C. Italian, ¢/39 11s. 3d. peg ton,

" .. P.E. Naples, {41 9s, ton
» o+ v, FSPRH Russian, £g¢r l7s. per ton
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The prices since these dates have gmdually increased,
and the present prices are approximately as under-~

P.C., Italian . . . . £190 per ton
P.E., Naples . . . . 't "y
F.S.P.R.H., Russian . . . 170,
China Hemp . . . . . £154 L,

The following table illustrates the grading of Manila
fibre for June, 1917, together with the nmmber of bales
for that month, and the percentage quantity of cach
grade In addition, the last two columns give the
prices ; that for 1917 is the market price, while that
for 1918 is the controlled price. Fig. 12 might be
studied along with this table.

' 'o1e17. . 1918,
Grade| . . 5 of | Market | Market
Letter, Grade. i Bales. 1()l«l| . Price Price
i per ton. ' per ton.
A | Extra Prime . 899 07
B |Prime . D282 16 !
C |SuperiorCurrentl 6852| 50°° /150 (155
D |Good Current .. 10,020| 78: £145 | o {150
E |Midway . . .| 17,358 127 £I'¥5 | £135
1 |Streaky 1 . .° 186S| 14 £130 | {130
S w20 . 3,937 29:  £120 ,  £120
s? vzl 298| 21 1S 415
F |Current. . . 22,284, 163 £125 1 £130,
G |Seconds. . .| 3908 28 {15 715
H |Brown . . . 1888, 14| £105 | {108
1 Good Fair . .| 12,791 ‘ 93 £120
{( Fair . . . . 13,361 | 98 £85 1 £100
Medjum . . 4,226 31 80 | #095
L |Coame . . .| 127801 92| {8 193
M '|Coarse Brown .| &.140: 37 476 £80
DL |Coarse & . % 7,063, 52 475 75
DM | Coarse Brown .| 4,306. 32 AR
oeT | - 31391023 -
137,282 | 1000 ;
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The standardiging of the grades has been .rendered
necessary by the large amount of inferior fibre which
was being produced, and by the jrregular baling of the
fibre. The gradual improvement of the fibre as a whole
may be gleaned from the undermentioned particulars of
the number of bales which were graded into four of
the lowest types. These numbers referred to what
were allocated in August and September, 1917,
and it will be seen that there was a much smaller

percentage of these low marks in September than
in August.

Grade. | Bales: August. Bales: September,
L . 10,548 7,462
M ' 4,553 3,201
bL : 5,775 2,960
DM ‘ 2,290 952
' 23,166 14,575

The ,shipments of Manila and other fibres for six
years, 1910 to 1915 inclusive, appear below—

. Manila Mexican | New Zealand| Mauritius
Lear, bales. Sisal bales. bales.
bales.
1910 | 4,272,000 582,142 103,750 9,990
1911 1,332,297 713,008 96,850 L 9,161
1912 | 1,466,110 | 859,000 96,360 8,897
1913 964,000 876,000 , 140,445 14,404
11814 |y 943,000 982,Q00 ¢ 98,510 8,947
1915 | 1,160,440 950,000 116,100 6,838.
A e B e b

' The three columns in the followieg tablet'show the
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L]
prices which ruled in 1915 and 1916 and the current

prices for 1918.

Type of Fibre. 1915¢ 1916. 1918.
£ £

P.C Italian Hemp . 5£5 90 190
F.S.P.R.H. Russian Hemp —_ — 170
China Hemp . — — 154
Manila (Fair) . 37 54 100
New Zealand Hemp . 32 86 99
Mexican Sisal 28 77 97
g;wa Sisal - 95-100 99

auritius . - 70 95
Maguey 30 70 74

+  The controlled Government price (US.A.) for Sisal |
fibre for June (1918) is as follows—

19 cents per Ib, for fibre

w o for 500 feet of binder twine

Since onc sheaf of corn requires about one yard of
twine, and since the expected requirements for the.
Continent of America are 200,000 tons of binder twine,
it follows that ‘this weight of yarn will provide the®
binditig material for 71,680,000,000 sheaves—almost an

incredible quantity.

Fig. 17 shows three distinct methods of bahng—
(@) Manila Hemp with rattan canes.
- (b) New Zealand Hemp with ropes made from New

Zealand fibre.

(¢) Stsal Hemp with wire,



CHAPTER VII

THE PREPARING AND SPINNING MACHINERY FOR HEMP
AND OTHER SOFT FIBRES

SINCE there is such a great varicty of ropes, cords and
twines, not only in regard to diameters, but also in regard
to the different fibres used in the manufacture of these
goods, it is not surprising to find that there are many
different kinds of 'machines involved in the various
operations ; some of these machines are introduced
for the special purpose of reducing the fibres to practi-
cable lengths, but these machines are, of course, used
only for the type of fibres which exceed about 36 in.
On the other hand, it is sometimes found desirable to
cut certain types of fibres which do not exceed the limits
demanded by the capacity of the machines, but this is
done only as a sclective operation to obtain the best
and strongest part of the fibre,

While certain classes of soft fibres such as Russian,
French, Chinese and Indian hemps may be used without
any previous hackling operation in the spinning of cer-
tain sizes of cordage, it is found that Italian, Serbian,
Roumanian and Neapolitan hemps must be cut into'
suitable lengths and hackled before they can be passed
through the preparing machines; in these® latter
machines thq fibres are arranged into a practicaMle
condition before thev are subjected to the a‘}ual
spmmng operatign.

Thg production of yarn for use in the making of
cotton drivihg ropes involves tHe ule of the whole systent
of cotton-spnnkng mchinery, “while, on the other hand,
hemp yarns) besides being preparetl mechanically, are

55
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still produced®by a series of the simplest and oldest
methods of hand hackling and hand spinning.

Fine ropes and twincs may, be, and often are, pro-
duced by an elaborate system of machinery, and modi-
fied forms of such a system, in which a smaller number
of machines are employed, may be adopted for the
spinning of the heavicr yarns.

A complete plant for the manufacture of these yarns
from roft fibres would include the following—

Softening Machine,

Cutting or Breaking Machine,
Hackling Machines,

Spread Boards,

Drawing and Doubling Frames,
Roving and Gill Spinning Machines,
Automatic Spinning Machincs,
Throstle Spinning Machines.

The yarns employed may be as small as 60°s for the
finer sizes and as thick as 18's for the heavy or common
sizes ; the significance of this yarn numbering will be
explalncd later.

Ip order to have some definite purpose in view, let
it be assumed that it is necessary to make a high-class
rope from Italian hemp ; the fibre to be used must, of
course, be of a good quality of cordage hemp. When
the bale of hemp is opened, the fibre will be found to
be in “heads” or “stricks,” that is, collected into
groupg with a girth of from 8 to 12 in., and to be from
7 to 12 ft. in length and sometimes even longer.

The first operation is that known as “softening,”
whm\h makes the fibres, as the name of the operation
indicates, more supple, ‘and hence better adapted for
yndergoing the st bquuent operations.  Different
makes of machines are In use for softening the fibrous
material, the chief feature in each machine is that
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the heads or stricks of fibre arc squfzed between
fluted rollers.

In one type of maching the end of the strick is passed
between the first pair of hlades of an Archimedean screw,
then between the fluted rollers of which there may be
three, and its end brought round and joined to the
other end of the strick ; in this way an endless band of
fibres is formed. The fluted rollers act as indicated,
and at the same time the Archimedean screw gradually
conveys the endless band of fibres from one end of the
screw to the other end, cach slight movement causing
the fibres to enter between the fluted rollers at a different
place. This type of machine, which is, however, rather
dangerous for certain classes of workers, is considered
quite efficient and satisfactory by many spinners, but
the machine which is most extensively used is known
as a “reciprocating softener,” and is made by such
firms as Messrs. Reynolds and Messrs. Combe Barbour,
both of Belfast, and by Messrs. Lawson of Leeds.

The action of the rollers of the reciprocating softener
is rather complicated, for, in additiof to the usual
method of rotating in one dircction for the sake of
delivering the material, the rollers are moved bodily
forwards and backwards a short distance alternately.
The multiplicity of motions has for its aim that of
subjecting evay particle of the strick as much as
necessary to the softening action of the flutes; the
effect of these operations ou the hemp is quite evident
when the stricks emerge from the delivery end, for the
material is mich more pliant than when it entered, pnd
is in such a congition §hat ¢ may be greatly rgfined
in the subsequent operations. '

In this machine the forward nmtion of the rollers.is
obtained by a gpecial arrangement of gearing from the
pulley shaf which Extends through the maghjne and
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carries a furthier belt pulley at the other end. A belt
from the latter pulley drives by means of another pulley
an upper shaft, while a furthgr belt connection from a
pulley on this upper shaft conveys motion to a pulley
running on a stud projecting from the main frame,
Compounded with the latter pulley is the speed change .
pinion, and a train of gearing, consisting of four pairs of
compound wheels, conveys the desired motion to the
fourteen pairs of fluted rollers which are arranged in
two concentric semicircles in the upper part of the
machine. The centre of these concentric semicircles is
the central shaft of the machine, and on this shaft is
placed the pinion and wheel of the sccond compound.
Near the ends of this central shaft, and close to the"
outer part of the iwo main frames, swings two sub-
stantially-constructed brackets ; each bracket has two
horizontal arms from each of which a short shaft pro-
jects to carry a wheel and pinion, while the extreme
lower end of the bracket is attached by means of a
connecting rod to a crank placed on the large wheel
below, and driven from, the main pulley shaft. ¢
As indicated, this mechanism is duplicated, one set
on each side of the machine. The object of the small
pinions on the horizontal arms of the swinging brackets
is to drive the fourteen pairs of fluted rollers through
the medium of two large wheels, one on each side, each
wheel being provided with internal teeth. The object

-of the cranks and connecting arms to the said brackets

ic_to cause the fourteen pairs of rollers to reciprocate.
Trn< réciprocation adds to the effective softenmg of the
stnc](s by rotating the mstegial for. a longer time in
the machine, and thus repcating the softemng eﬁect of
the rollers on different parts of the fibrous matérial.
After the stricks haverbeen efficiently sqftened in one
or other of the machines mentioned, they tre conveyed -
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to the cutting® or breaking machine which is adapted to
sever the stricks into lengths suitable for treatment in
the hackling machine. e

These cutting or breaking machines are of two distinct
types—

() Those in which the fibres of the stricks are torn -
asunder ; and

(b) Those in which the fibres are broken by the action
of what arc known as “ cutting wheels.”

A good anmpl( of a machine which tears or breaks
the stricks is that illustrated in Fig. 18, and made by
Messrs, David Brldge&(m Ltd., Castleton, Manchester.
The machine is of substantial construction, but prt,l‘l-
enced operatives are required to take charge of it.®
One end of the softened strick is wrapped round the
back fixed square bar to the left of the illustration ;
then about two turns of the strick are wrapped round
the front square bar which rotates when the attendant
presses down the foot lever near the floor. Since the
revolving bar has a tendency to carry the strick round
with it in virtie of the movement given to it by thé
traia of wheels from the motive part, it follows that
ultimately the strctch of fibres between the two square
bars will be broken, and then the operation is repeated
with the remainder of the long strick. The friction
clutch, on the right of the three pulleys, and the main
shaft are revolving continuously while the belt on the
middle pulley is in motion, but the friction pulley itself
woves only when the friction clutch is expanded due
to the downward movement of the foot lever which,
at the same time, relcases therbrake;on the left pulley
of the threc. When the foot is removed from the foof
lever or treadle, the tlutch fork slides the ciutch ‘on the
shaft and breaks the corfract between the fpiction clutch
and friction wheelg simultaneously the bfake: grips its
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pulley and thus arrests the wheels and the rotating
square bar.

The cutting or breakjng type is designed on quite
different lines from the above machine, and a very
popular and cfficient machine of the former type is
known as the *“ Revolving Cutting Machine.” A series
of round pins (sometimes V-shaped teeth) project from
the face or periphery of a large central revolving wheel,
and on cach side of this whecl, and at a suitable distance
from it, is a pair of slowly-moving rollers which are
grooved on their circumferences to intersect with each
other and so grip or hold the material as it is being fed
to the pins of the cutting wheel.  The operative cutter
stands in front of the machine with a long strick of
hemp in his hands. He grips the strick at two con-
venient places, and, having decided upon the point
where the piece should be cut or broken, he arranges
for this point to pass into the machine midway between
the two pairs of feed or retaining wheels,  The machine
is made in duplicate so that the same cutting or breaking

»wheel may serve for both, but each operative has,
naturally, his own set of feed wheels. .

As already stated, the lengths of the picces when
broken or cut will depend upon the type of hackling
machine in which the severed lengths are next to be
treated, and also upon the particular class of rope intg
which the fibres are to be spun. The usual length
limits are 24 in. and 30 in., although conditiogs might
arise in which it is desirable to go beyond che extremes
of these common lengths. .

The suitable }f"gth% ob cut material arc now fnade

. up into convenfent sizes or bunches and convéyed to
the tnachine hackling deparimesgt.

Certain clagses of Russiary French, Chinesc, Indian
and Italian hemps thay be considgred in common in all
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subsequent operations, and, in general, will require most
of the treatment which is given to the specific case of
Ttalian hemp under discussion. - '
The hackling machines which are used in modern
cordage or rope walks are similar to that reproduced in-

" By permission Y Edinburgh Ropery Ca,
, permission of " P 19 ; '

HACKLING MACHINE

Fig. 19. In this particular machinc there are sixteen
different holders with pieces of hemp fibre depending
from eagh, the lowest visible part of the fibre being on
thesame level as the uppermost part of the hackles or
to&lg. . The visible parts of the latter extend to a point
in link with the waist of the attepdant. There are four’
sections,of tools in the full widih, aid each section is’
made up of four sets, while each set contains twehty-
four tools, the whole arranged in a closed, pafh so tiat’
while they rotate, thg pins in the tools may act upon.

£ ' 'Qi.
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the pieces of hemp as the latter move in vertical plang
under the influence of what is termed the “ head ” of
the machine.

The number of tools Vary according to the accommo-
dation available in the department devoted to this
section of the work. The tools arc fixed to a series
of bars which in turn are rivetted to a set of leather
sheets, the whole being rotated as indicated by means
of carriers which are arranged on two shafts with
suitable fixings..

In the “head ” the necessary mcchanical parts are
placed for moving the holders, and thercfore the picces
of hemp, collectively and intermittently along what is
known as the ““ channel.” The inclined rod, immedi-
ately under the name plate of the machine, with its
additional parts convey this motion to each of the
holders. In this manner, cach holder, with its comple-
ment of hemp, is moved in regular succession opposite
each of the sixteen scts of hackles or tools, and there-
fore passes from one end of the machine to the other.
This movement takes place when the hemp is at or
near its highest pomt As each holder reaches the end
of ‘;hz machine, it is removed from the channel, the
bolts of the holder unscrewed, the plate removed, and
the plece of hemp turned end for end. After this the
plate is again placed in position, the nuts screwed tight,
and the holder entered into a similar channel on the
other side of the machine, but with the undreg%d end
of hemp downwards. A very similar movement is now
imparted to“the holders at this side of the machine so
that the same rocess, ob hackling as that perfotmed
already may be¥ arted by*#n identical group & tools.
The.workais, of course, contipuqys in this respect tha’
‘fhe girl o&b is almost cowstantly engaged with the

ention of the holders as they regch the end in regular
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short periods of ten to fifteen seconds. The hemp
ultimately reaches the end of the machine from which
it started, but in a different plane, and is withdrawn
from the holder to be replaced by an undressed piece.

Until a comparatively short time ago all the above
operations of feeding were done by hand as explained,
but most modern hackling machines have now attached
automatic mechanism for performing these functions.
The machine in Fig. 19 is provided with this automatic
screwing and unscrewing mcechanism. One attendant
introduces the picces of hemp between the plates of the
holder when such plates have been separated by the
apparatus, but from this point all the operations, includ-
ing the removal of the holder, the turning of the piece of
hemp, the unscrewing and screwing of the nuts, and
the insertion of the holder with the unhackled ends
downwards into the second channcl, are performed by
this ingenious group of automatic machinery. The
design of such machinery differs with different machine
makers, but very similar principles are embodied in all.
The ends of the backling machine frame are in all cases
substantlally made so that all parts may give the
minimum amount of trouble in actual work.

The size of the pieces which are held by the holder
and acted upon by the tools during the operation of

. hackling will depend upon the class of yarn to which
the fibre has to be spun. As a general rule, the pieces
for rope, and twine yarns are arranged so that there
are_two to four per pound ; in other words, the pieces
are from } 1b. to } Ib. each. It must be remembered
that ‘the finer the quality of yarn dgsired, the more
“ hacklirly must take place, %nd hence it will be necessary

tpuse a hackling machmq with finer tools, and al$o to
employ more tools in a row.

Asa ggnera.l rule ghe best yield“of fibre & obtained
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when the maximum number of tools @arc used, but at
the same time it is necessary that the grading of the
pins or hackles in sych tools should be judiciously
chosen in order that the splitting or cutting should be
gradual, and thus exercise a less violent action on the
fibre than would obtain with an indifferent grading.

In addition to the grading of the pins, advantage
may also be taken of what is known as the ** grouping,”
that is, the order in which the pins are arranged on the
tools. The grouping is of the greatest value in the
coarser-pitched tools, and although some hackling ex-
perts prefer to have the pins in two rows on the finest
tools, the Authors consider that when all the pins in
the finer tools arc in onc row, the work is done better
for the line, and the tow produced is of good quality,
while such an arrangement offers the best and most
economical facilities for keeping the tools in good
condition. A good arrangement of grading and group-
ing on ten tools may give a greater variation in the
splitting or cutting than would result from an indifferent
arrangement of grading and grouping on a larger
number of tools.

Three different arrangements of grading appear
below—

Number of pins per inch width of tool

¥ f 1142 4 6 8 10=10 e
1 + 14 11423456 8 10=14 ,
1++ 43¢ 1132345678 10=16,

All modern hackling machines should be arrgnged
to give the best possible yield of line, and alsg of tow,
from the matgrial yhish is in process, since By this
effort an increase in the rdlative value of th# finish
article is obtained, and a hjghly-valued product secured
ata coxgpamtivg;y low cost of manufacture.

As the pieces of hackled hemp are delivered from thes
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hackling machiné, they are made up into sultably-sued
bundles and conveyed to the line store.

A record of all the materials i the various stages of
manufacture is kept in the books of the respective.
departments, and such records can quickly be referred
to at any time by those who are responsible for the
production of the various classes of goods which are
being made.

As already indicated, certain classes of hemp may be
so clean when purchased, that they can be used for
some types of cordage yarns without any preliminary
hackling, and goods made in this way may compete
favourably with those made by processes which include
hackling. The object aimed at in these cases is usually
one of price and not exactly of quality, for when the
latter is the predominating condition, the superior
value is attached to the yarns made from hackled
fibre. Nevertheless, when it is simply a question of
equivalent suitability for specific purposes, and when
approximate values are obtainable by the two methods

" of manufacture, the conditions offer a choice which is
of extreme importance at those times when the avail-
able suitable fibre for either method is scarce, or when
either is very abundant.

Although the above choice presents itself for the
¢ages mentioned, it will be understood that for the
better grades of cordage one must employ either a very
high gradg of cleaned hemp, or a grade of hemp which
has keen hackled and cleaned by hand or by suitable
kinds of machines.

In very special cases, e.g, tmgh—clas§ ‘threads and
cdrd yarhs, where great sttength and uniformity are
desred, it has been found advisable to prepare the fibre
entn'ely by a system of “hand dressing.”, The hand
method let;gls\ itself natgrally to more careful $elective
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treatment. It should, however, be #taied that it is
not usual to adopt this method except for the produc-
tion of a comparativgly small quantity of fine yarns,
that is, thin yarns. Sewing twines and cords should
be level and strong, but not necessarily fine, unless for
the finest class of work into which these threads are to
be introduced, as, for example, in the glove industry
in whick case the fibre used is often flax. These finer
grades of threads and twines, as well as the finer classes
of cordage, may require the whole range of operations
to produce the finest and cleanest product consistent
with the work for which it is intended to be uscd,
although, as stated, the hand hackling may be employed
for the flax intended for usc in the manufacture of fine
thin yarns, whereas, it is preferable to employ machine
hackling for the equally valuable but thicker yarns.
From this stage, howevcr, the operations for the continu-
ation of the processes of manufacture from the two
distinct types of dressed line are conducted mechanically.
‘In perhaps the most extensive scheme of hackling
there is a combination of hand amd machine work.
The first operation is termed “ Roughing,” and gonsists
of drawing the pieces of hemp or flax through a set of
hackle pins arranged or grouped in a.wéoden block,
and termed a ‘ Rougher's Tool.” This operation,
when correctly performed, leaves the fibres practicaly
parallel, their ends approximately in line with cach
.other, and separates these jong fibres from the shorter
ones which are left agongst the hackle pins »and
which are removed regilarly to be ultimatqy- used
as “tow " in what is kMown as the ** carding ” process,
These long, partiallyieombéd and split fibred are nofy
taRen te the haCkl."ﬁg machine to undergo a fyrier
treatment of combing and splitting as alrcady briefly
descril Finalty: when the pieces leave the hacklinge
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machine they hdve to undergo for a second time a hand
process of hackling which is termed * Sorting and
Selecting,” after which the matgrial is made up into a
bundle.

It is obvious that such an extensive scheme of hack-
ling is not only slow but also costly, and is attempted
only for the most valuable raw materials to be used for
costly finished goods such as fishing lines, fine cords,
and for valuable threads which are used in the glove,
leather and cognate industrics.

It will thus be scen that there are in reality three
distinct methods of preparing the fibres into the pro-
duct known as “line,” and the finished product thus
obtained then passes through a series of machines,
termed a ““ system,” in which the fibres are first arranged
in such a way as to form a continuous thin and broad
ribbon termed a “sliver,” then into a more or less
circular and slightly-twisted form termed a “rove,”
and ultimately into a much finer circular and twisted
form termed a “ yarn” or “ single thread.” Rope and
heavy cordage yarns are often made by a simpler pro-
cess than that just enumerated. The operations which
these yarns or single threads subsequently undergo will
be discussed at the proper place. In the meantime we
purpose mentioning the different machines, and then
Driefly to describe and illustrate these machines which
jointly form what we have callcd a’ system

Systefn 1 for System lI for System III for

Rne Classes of Heavier Common Yarns
Line Yarn. Line Yarns. |  from Tow.

. Spread Board I Spread Board ! | Cévding Machine

Sett Frame ' Sett Frame Drawing Frames

wing Frame | Finishing Drawn‘ls RmeE Frame
oving and Gill ; Framg ‘ Spinning or
Spinning | Automatic Spm- A“tbmdé;‘ic Spin-
Dry Spinping | ning .
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The machine known as the **spread-board ” is so
called because the function which it performs is the
mechanical sequel to the manual operation which was
conducted somewhat a® follows : A board ahout 9 ft.
long was covered with an even laver of the picces of
hackled flax or hemp so arranged that cach succeeding
picce partially overlapped the one immediately before
it much in the same way, so far as overlapping is con-
cerned, as obtains with the scales of a fish or the parts
of a fir cone,  One operative would place s hands on
the material thus arranged, while another operative
would draw forward the material, reducing it in girth
but increasirg it in length, by causing some of the
fibres, and all of them in turn, to slide a distance on
their neighbouring fibres. At the same time the drawn-
out material would be kept as umiorm as possible in
thickness, and the operation would be continued until
the thin drawn-out length was probably five to ten
times the length of the more bulky material which was
originally laid as explained on the board.

The modern technical term for this Jongation or
attenuation of groups of fibres is *“ drafting,” and the
dual operation described above is now performed®in the
modern spread-board, the delivery end of one of which
is illustrated in Fig. 20.

The use of the spread-board is rendered necessar
because the picces of material from the hackling machine
are made up of individual and comparatively short
lengths of fibre, and the essential object for the sgtis-
factory continuation of the processes of manufactyre is
to convert these short lapgths into a continuous fength
termed a “ slifer.”

Phe pigces of hemp or the life are first weighed in. a
balance near the feed end of the machine, and are ‘then
arranged%y.hand' on narrow endless travelling belts,
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termed “ spreail leathers,” so that the.thin end of one .
piece of hemp is overlapped by the thick end of the
next piece and so on. These X spread leathers ” . form

Fie. 20
. SPREAD BOARD °
,,the moying bases of narrog chan.els, the sides of which
keep the pieces of hemp in their own channel But
instead of only one row of-moving fibres or pmca as in
the primitive process, there may be four- or'six of the
_above-meationed channels.
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The neatly-arranged picees in cach channel are carricd
forward slowly but continuously, each group by its own
endless belt, until all th® groups reach the first pair of
rdllers called the back or retaining rollers.  After the
pieces leave these rollers they are penctrated by a large
number of pins or hackles arranged on what are known
as “gills” or “fallers.”” There may be four or six
gills on cach faller, ard the fallers rise in turn to cause
the pins to enter the narrow sheets of tibres, to join the
faller which immediately preceded it, and to move
along with the majority of the fallers in a body towards
the drawing rollers. In the spread-board illustrated in
Fig. 20 there are four channels, and therdfore four
pressing rollers in contact wiih the drawing roller which
extends the full widih of the machine ; all the four
pressing rollers are distinctly shown near the uppet
part of the illustration.

It will be understood that the four narrow shects of
fibres will ultimately reach the drawing and pressing
qxllers, and since the surface speed of ghese rollers is
much greater than that of the back or retaining rollers,
the fibres which are clear of the grip of the retaifling
rollers will slide on those whose movements arc restrained
by the rollers and gill pins, and since there is always
a quantity thus liberated, the draft is accomplished
according to the relative speeds of the two sets of
rollers. The effective contact between the rollers for
drafting is obtained by means of levers two of *which
are shown ncar the floor and to the right of the sliver
can in Fig. 20. v

The gills or fallers ar® movtd forward by spirals or
®crewssand gt practically the same,surface speedeas the,
“ spread leathers” and the re{aimng rollers ; as each
faller reache it8 full forward position, it is caused to
move downward and then backward in a lower plan,

1465F,
. ‘e:-( 4657)
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and ultimately to rise again to enable the pins to enter
into a fresh portion of the sheet of fibres; after this
cycle is completed, the samé’ functions are repeated
while the machine remains in motion.

The four slivers which leave the drawing and pressing
rollers unite into two pairs through the ‘medium of
doubling plates ; one pair of slivers thus united is
guided to a conductor, and then passes between the
delivery rollers and into a sliver can shown in the fore-
ground of Fig. 20, while the other pair, part only of
which appears in the illustration, follows a similar
course into a neighbouring sliver can.

The extent to which the fibres are drawn out in thee
‘spread-board, that is, the draft of the materinl varies
from about ten to twenty.

The gradual tendency to call into action mechamcal
parts to perform work which was originally done by
hand is further emphasized in the latest attempt to
feed the above-mentioned short pieces of hemp or the
like automaticglly from the hackling machine to the
spread-beard. This ingenious device, the invention of
Mr? Joshua Eves, of Belfast, carries the hackled pieces
from the holders of the hackling machine and lays them
on the *‘ spread leather ” in the channel, and, in addition,
it is provided with a regulating device to preserve as
near as possible uniformity in the thickness of the
resultmg sliver which, as usual, is delivered into sliver
cans &s already described. .

. Even with the greatest care, the most efficient type
of machine and the finest stage of hackled fibre, it is
practically impossible t5*achidve an tbsolutely uniform
shvu' In order, therefore, to approach a prasticable
A ° ideal sliver, it is usual fo resort to a process of ** doub-
ling ” and a further operation of drawing® indeed, the
next mashine to ‘which the slivers pass is termed a

.
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" drawing frame.” Before dealing with this machine,
however, it is desirable to discuss another distinct
method of formirg the initial sliver from fibrous material,
*In general, the sliver preparcd by the spread-board
is intended for the production of level and high quality
yarns, but it is evident that, during the operations of
scutching and hackling, a certain quantity of the shorter
fibres will become detached from the main body of the
strick. These shorter fibres, termed tow, are not only
weaker than the line fibres but are also accompanied
by impurities which must be removed in the subsequent
operations ; they are graded according to quality, and
ultimately treated by a distinct method which, however,
prepares them into a sliver very similar to that which
emerges from the delivery rollers of the above-described
spread-board. Then, as already mentioned, the after
processes for both types of sliver are practically identical.

The conversion of this tow into a sliver takes place
in what is known as a “ carding " machine. This is a

articular construction of a general type of machine

which is used for the same purpose in most textile
trades where comparatively short fibres have t8 be
converted into sliver form.

The function which the card—a contraction for card-
ing machine—performs is to split up the fibres and to
lay them parallel with their ncighbours ; for this pur-'
pose the machine is provided with a scries of rollers
which are covered or clothed with sharp pointd pins,
the size, direction and inclination of which depend upon
the particular work which gach set has to perfornf. A
set of cards comfrises Mwo or,more machines egch «f

which, diffegs slightly from the others, and inua.riably.
arranged so that succeeding nfachines in a set are prfo-
vided with §nef clot}ing, ¢.c., smaller and shorter pins
and more closely set. The simpledt set is Whiere two
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maac hines arc holved, the first one termed a * Breaker
Card” and the second one termed a ** Finisher Card.”
In both mac hunes @ series of cogiparatively small rollers,
w1y from 8 0 20 m. diameter, and covered with pins,
are antanged partiadly round and close to a large central
rollor of 4103 ft diameter, abso covered with pins and
termed @ (vdmder. The general appearance of the

P, 21

PREARER AND FINISHER CARDS

michines will be gathered from the two rows in Fig.
21 ; the newest machine on the left shows the delivery
side of 4 breaker card where the sliver is delivered
intha can ; the nearest machine on the right illustrates
both fged and delivery sigles Of & finislyr card.

The tpw, wineh has been previously softened, i laid @
g5 wvenly as possible®onoa travelling endles$ sheet by
means of which the fibrdus matesjal isecamvied to the
pins of thy “feed foller™ which rotates very slowly
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and at the same surface speed as the f&d sheet. I
mediately the matertal emerges from the feed rollers,
or feed roller and “ <hell,” it 1~ acted upon by a series
of hackle pins projecting from the peiphay of the
ceylinder, and moving at a swface speed of more than
2,000 ft. per minute.  The tibres are therefore combed
and carried off the pins of the feed roller by the pins
of the eyvlinder to a sertes of rollers arranged in pairs,
cach pair consisting of a " worker ™ ard o stripper.”
When the fibres on the pms o the evlinder reach the
irst pair of worker and stupper, the bulk of the materral
s carded and ultimatelv rotwrned 1o the pms ot the
svlinder to be carricd to the nest pan ot tollers, and s
n, until it has been suthoently equalized and cleancd
‘or the particular varn it wloch it is to e made,

By this time the uneven fibres luve been constderably
educed in thickucss, and hiave wdeed been converted
nto a thin wide ilm or <heet of ibrous material, and
n this ~tate it is removad from the pins of the evlinder
oy the pins ot a “dothug roller " ar *doffer.” The
hin, broad film of fibres now enters bMtseen a pair of
Irawing rollers  seen near the tep of the machige on
the left i Fig. 21 and into the upper and wide part
of an almost vertical tmn conducter. The waldth of this
conductor decreises from the uppar to the lower end,
acd ultimately its width v contiacted to about 3 ine
where the contracted ~heet, new much thicker and abont
3 in. wide, is in the well-known form of a Sliva. The
sliver emerges from the mouth of the conductor, enters
between the delivery tollers and ultimately drops ifito
a sliver can in agvery sjniflag manner to that rh);ictvd
. . L]
in Fig. 20. .

About t&n or twelve of thesesdiver cans from the
breaker cagd arc ngw transferred across the space,’
termed a ** fass,” to'the feed of thofinisher card on the
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right of Fig. 1. These tenor tv . . __ .
into this machine and they undergo a further and
similar treatment with from fgur to six, pairs of rollers,
and finally the finished and single sliver is .delivergd
into a can near the side of the machine. In
both machines the material is drafted according to
requirements, !

We have thus arrived by two several ways at the
production of a contmuous sliver.  Both types of sliver
pass next to what s known as a “ Drawing Frame,”
or rather to a set of drawing frames, usually termed,
first drawing, second drawing, third drawing, and so on,
if more than three are employed.

The machines used for the two kinds of slivets are @
practically identical in principle and construction, the
only difference being that provision is made to suit
the lengths of fibres of which the respective slivers are
formed ; in technical phrascology the *“ reach ” for the
line dliver is longer than the “reach” for the tow
sliver and is, approximately, proportional to the maxi-
mum length ofefibres which compose the two types of
sliver.

It will be understoud that, in general, the ultimate
aim is the production of a thread of some kind, the
sectional arca of which is less than that of the sliver

, which is pruduced cither at the spread-board or the
finisher card.  And it will be obvious that if we unite
two or more shvers at the feed side of the ** Drawing
Frame " we increase the thickness or volume propor-
tionately ; hence, if the sliver which is delivered fram’

" the drawing frame is u-cLumd to be smaller in volumé
than Uny of the single Sivers Which ehter the m:

.and ths is generallysthg case, although notum

¥ For an exhaustive deschiption olCardn uothe Anthcl
work ond*k' and Julg Spnm?»g p--* "t
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so, the process of drawing out the ﬁbfgs. or drafting,
must be continued. In the first drawing frame uni-
formity is chiefly the object, and it may happen that
in the combined processes of doubling and drafting it
may be convenient to produce in this frame a shiver
of greater volume than the individual slivers at the
feed. In such cases, most of the drafting would take
place in the succeeding drawing frames,

The first drawing frame is often termed a ** Sett
Frame,” and somedmes a “* Doubling Frame.” The
first-named of the three owes its designation to the
process of attenuation or drafting, the second to the
numbser of slivers which in the process are employed to
form one sliver, and the third to the particular case
where two slivers only are united.  Although the exact
meaning of doubling is the combination of two slivers,
the same word is uscd however many slivers are combined
in one group.

The drawing frame has a great resemblance to the
spread-board, so far as the principles of the operations
are concerned ; it differs from it in the fact that whereas
the latter is fed by short detached lefdgths, the former
is fed by continuous slivers.

The length of sliver which is dclivered from the
spread-board is measured ; this is accomplished by the
size of one of the drawing rollers and the necessary
subsequent mechanism ; these jointly cause a bell te«
ring, or to move a hand over the face of a clock. The
length thus indicated is called the * bell or clockelength,”
‘and whichever system is adopted, the operative receives
a certain weight of material which must be fed intd the
machine betwegn twoohsacutive ringings of the bell,
or qming the time that the clock hand mgkes one
complete revolution.

. The cang ate weighed as they are filled and the net
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weight of thg sliver marked on. After a sufficient
number of cans have been filled, say eight, averaging
20 1h. cach, or 160 Ib, in all, and the length of sliver
in cach can, say 250 yd., eighe cans are placed at the
feed side of the drawing frame. The average weight
of the combined slivers on entering the drawing frame
is, therefore-
160 1h, % 16 oz per 1h,

250 vdl. lergth
If the draft is, ~av 12, the 160 b, of material when
dehvered in the form of a single sliver will be—

250 vards v 12 draft = 3,000 vd.
Then
160 §h, - 16 oz per 1h,

3000 v, of shver

The opeation of drawing is conducted as in the
spread-hoard by means of retaining or back rollers,
gills, drawivg and pressing tollers. It should be again
pointed ot that the distance between the retaining
rollers ard the diawmg 1ollcrs -termed the *“ reach ey
should be reguldted by the length of the fibres under
treatenent, and <hould be greater than the longest
individual fibres, otherwise such fibres, instead of sliding
on those alicady held, would obviously be broken
because the surface speed of the drawing rollers is much
greator than that of the retaining rollers ; in the case
under notice the ratio is 12 to 1,

The lest scheme vet devised for filling up this inter-
vening space between the two pairs of rollers, and of
pro\iding support for the moving fibres is that of the
above-puentioned gills.  The Yise of gilk in the machine
is of great importance, for on the correct adgptation of @
tho gills to the materfal M process depends the degree
of efficiency of the machine,

= approximately 10 oz. per yd.

= 0-85 of an ounce per yd.
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As the gills move from the retaining gollers towards
the drawing rollers in virtue of the action of suitable
spiral or other mechanism, cach group forms a compact
sheet or field of hackle Pins, and this tield of pins regu-
Mtes and restrains the movements of the fibres to the
requisite extent as the latter move amongst them due
to the pulling action of the drawing rollers,

In this way each individual sliver in its own st of
pins is redueed in size, and anv local defeet in a sliver
is calculated to be overshadowed or elimmated when
the said sliver joins the remainder of the slivers at the
“doubling plates” which are situated botween the
drawing and the delivery rollers.  The result is, there-
fore, a single sliver of greater uniformity than ary of
the constituert dlivers, such shver being smaller, equal
to, or greater than, any of the individual shvers fiom
which it has heen made accordivg to the ratio of the
doublings and draft.

A series of drawing frames m system as illustrated
in Fig. 22, will provide the necessary doubling and

Jdrafting, and so reduce the sliver to a suitable size for
use in any of the following varn-forming or spinning
machines— .

(4) The Rovirg Frame which would be used to con-
vert the sliver into a somewhat circular form, and
simultaneously to wind this twisted sliver on to a large
two-ended bobbin ready for the spinning frame (drf
spinning).

(b) The Gill Spinning Frame which is a mashine by
means of whish very high-class yarns can be produced
with a perfect system of drafting and twisting #rfone
operation. . v

(€)a The, Automatic Spinning Frame in which the
heaviest class of cordage yarh i€ spun by the simple®t
and most §irdct mgthod. *
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The roving frame is one of the most complicated
groups of mechanism and one of the most perfect
machines which is used in the whole system. Its
function is of a multiple type, for the mechamsm‘of
the machine not only necessitates the use of retainirfy
rollers, gills and drawing rollers to effcct a draft, but

Fie. 22
DRAWING FRAMES

¢ wafter the reduced sliver has been passed through the
delivery rollers, it introduces a certain amount of twist
to the sliver--incidentally making it somewhat circular
in section—and finally winds the twisted sliver, termed
“réwe,” on to a large bobbin, )

. The method of draftjug *has already been briefly
described, hence, no recapitulation is necess: « Thee
essential amount of fwist for each individual sliver is

" ‘imparted by its own spindle, ax uprihtsrod’ which -
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rotates rapidly, and upon which the large bobbin runs
or rotates loosely, while attached to the top of the
spindle is a “ flyer ” resembling an clongated inverted
U, thus: A. Most of ®hese parts are clearly seen in
fig. 23, which represents, of course, the delivery side
of the machine. At the other side of the machine,

ROVING FRAME

the feed side, there is a sliver can with its sliver {ere
each thread and bobbin, the bobbins being arranged
in two rows upon discs in corresponding holes in the
long shelf, termed the * lifting rail,” the * builder rail,”
or simply the * builder.’,
The "extremo’ ends of the two legs of the tiyer are,
. bentto farm eyes, and into one of these eyes the twisted
“shiver is passed; while betwedn this eye and the delivery
“belliers th¥y sifver iscentralized by passing it through%
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guide eve.  The function of the eye in the ﬂyer.is that
of guiding or winding the rove on to the bobbin, and
this is made possible because the bobbin itself is made
to rise and fall between the 1%s of the flyer throughea
distance equal to the length of the bobbin—Hhence the
necessity for the long legs of the flyer or inverted U.

The spindies and bobbins are driven independently
and positively by wheel gearing, and it is obvious that
the rove must be wound on to the bubbin at the same
rate as it is produced.  Sinee the speed of the drawing
and delivery rollers is constant, the delivery of the
sliver is constant, and o is the production of rove,
although the length of rove delivered is infinitesimally
less than that of the diver in virtue of the small con-
traction which takes place during the twisting. If the
diameter of the rove on the bobbin always remained
the same size, which is obviously impossible, the revo-
lutions of the bobbin would be constant.  But every
layer of rove whicl is wound on to the bobbin by the
joint action of the rotating spindle, the rotating bobbin,
and the vertical govement of the hobbin on the builder,'
adds for each vertical movement, up or down, one more
layer® of rove to the partiallv-filled or empty bobbin,
and thus increases the diameter of the combined bobbin
and rove.  Hence it is necessary to impart what may
be termed an intenittent and variable motion to the
Bobbin ; this is done by an exceptionally unique and
intricate group of mechanical parts termed the “ difs
ferentia® motion.”  The function of the differential
motion is to alter the speed of the bobbin after each
complete layer of rove has begn wound on to it, becanse
it will pe clear that when*the 8ircctioh of the builder
is changed, the winding of the rove is performed‘on 3
c.ﬂmcter which is greatef than the. lasg by approxi-
mately twice the diameter of the rove. The discs
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upon which the bobbins rest are provided with two
vertical pins which enter two of the holes in the flarge
of the bobbin, scen cleayy in the empty bobbins near
the frame, and by means of which the bobbins are
driven at the desired speed.  Accurate adjustment of
the parts is necessary, and a lengthy description with -
numerous line drawings are essential to a clear under-
standing of this ingenious mechanism, !

SPINNING.~The bobbins fillcd with rove varn, as
illustrated in Fig. 23, are ready to be removed or
“doffed,” as the operation is technically called, pre-
paratory to being taken to some type of spinning frame
where a further extension or * draft ”* of the varn takes
place, and simultancously the finished product of the
desired thickness or “count ” is wound upon a much
smaller two-ended bobbin.

A large-used type of dry spinning frame is illustrated
in Fig. 24, and this type of machine is usually employed
for spinning varns the “ counts " or “ sizes” of which
are represented by the numerals 8 to 16, Yarns which
‘happen to be of lower or higher count than these limits
are produced on other similar or different type of
machine,

In Fig. 24 the large rove bobbins are scen distinctly
on projecting pins—-termed a creel- -at the top of the
machine. Each rove from its bobbin, which can rotate
freely on its peg, is passed between retaining rollers,
and over what is known as a * breast-plate,” ¢hrough
the contracted, groove of a “tin conductor,” between
a pair of drawing rollers, through a slot ig #he

! Readers who sre sum&e;uy‘mtcrcsted in this and, several

ines which are briefly described in this wopk, might
consalt the fbllowing works of the Authers, which are at re“ag
appearing sma'lz, and which wijj be published in book form,

when compipted: * [hte and Juic Spinng”: The Textile
Manyfacturer; * Flax and Flax Spinnwng®’ : The Texte fecorder.
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“ thread-plate,” through an eye in one of the legs of the
flver, and ultimately on to the bobbin which rotatesona
spindle upon the upper end ofewhich the flyer is fixed,
In “ long-reach ” machines it may be necessary to us

By permussion of the Edinburgh Ropery Co.
Fie, 24
DRY SPINNING FRAME

additional rods or binders which act as auxiliary
breast-plates. :
Al the spindles on one side of the frame are indi-
vidually driven by flat tapeg or round bands from a
* driving tin cylinder situattd ndur the'door and inside
the frame as shown iq\Fig. 24, and driven direct 4rom -
tﬁe‘mnin pulley.  The fla{ tape or band passes partially.
Tound this cvlinder. and then nartiaRs armin AR @ wioad
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or bobbin-shaped pulley of about 1} to'3 in. diameter

- on the spindle ; these whorls and tapes are seen clearly
on the first three spindles in the lllustratwn. and in the
fme line as the “ temper weights,” The latter hang
from cords attached to the back of the ** builder "
which imparts the up and down motion to the bobbins
during the operation of spinning, and so enables the
yarns to be distributed over the full length of the bobbin.
The cord which is attached to the temper weight is
caused to bear on the grooved flange of the bobbin,
and by moving the cord into successive grooves or
notches in front of the builder as the bobbin fills, a
greater part of the groove is acted upon by the cord
and weight, and thus the drag is increased.

Demi-sec spinning, as the name implies, refers to a
process between dry spinning and wet spinning. - In
the demi-sec frames a slight quantity of water is added
to the drawn-out and partially-twisted threads as the
latter pass from the drawmg rollers to the fiyers. The

o Purpose of this moisture is to smooth and lay the hairs
of fibre which would otherwise projett from the main
body of the yarn as in the case of dry-spun yarns. It
is usual to apply this method of spinning to thread
yarns,

The draft necessary for converting the rove to the
desired size or count of yarn is regulated by changings
the value of the gearing, the wheels of which are en-
closed in the oval covering at the end of thg view in
Fig. 24 ; neas this covering is also seen the heart-shaped
cam, lever and rod which are used for operating the
builder.

Gyt1, SpinninG.—In the ofdinary spinning frame the
material supphed is from rove bobbins, but in the gill
‘pmmnggmaéhme, the matetial is supplied as a sliver
. from a sliver can, one for,each spindle, The gill spinner
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has a drawing*head similar to that in a roving frame,
ard the spindles and fyers are usually driven by bands.
The machine used for gill spinging might be compared
with a rovine frame with or without the winding motio
or differential gear.



CHAPTER VIl

TH-E PREPARING AND SPINNING MACHINERY FOR MANHLA
AND OTHER HARD FIBRES

THE method of producing varns from the hard fibres
involves the use of quite different machines in the pre-
paratory processes ; this departure is necessary on
account of the nature of the material and the length
of the raw fibre.

The bales of raw material, Manila, Sisal, New Zea-
land, or the like, but all from one type in general, are
arranged in a convenient position ncar the feed of the
first machine which is called a ** Hackler and Spreader,”
and one type of which is illustrated in Fig. 25. The
bales which are grouped together for this first treatment
are chosen from different “marks” or grades of
fibre in order to mix them to secure®uniformity and
to produce yarns of a given quality at the desired
price.

The heads of material are split up into suitable and
uniform stricks, and when various classes arc to be
mixed it is essential that proportionate quantities should:
be drawn from the various bales in the “ batch” or
blend, and fed proportionately and uniformly oneto the
feed sheet of the machine. The feed sheet conveys the
stricks slowly towards and ultimately between a,phir
of retaining and deed rglldrs, and when the material

wemerges from these rollers it is acted upon by g series
of large halkle pins fixed in aschain of fallers or baw.:

These pins gnove at twice the’ speed of the feed and

retaining rollers, and this relative smovement ‘enables

87
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L]
the pins to hackle and open out the stricks. The
partially-hackled stricks are now conveyed to a second
chain of fallers and hackles® which move at a much
greater spred than that of the first hackles ; it is hére
where most of the drawirg takes place, and the material

Fie. 25

HACKLER AND SPREADER

as it kaves these hackles is in the form of a thin sheet

of fibres which enters a pair of drawing rollers. Finally,

tResnuaterial is delivered on to the floor in the form of

a sliyer and at the opp;mitg and of the machine,

The bundles of sliver are conveyed to anotjier pachiney”

* tymed the intermddiate machine, where further pro-

cesses of equalization ahd drawiag take place. In this,

and in' gny subse§uent machine of the same type, of
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L]
which there may be three or four, the slivers are fed
as illustrated on the left of Fig. 26, while several lengths
of slivers appear in the foreground.  After the drawing
#nd hackling operations, the sliver i~ delivered as
illpstrated. These processes prepare suitable slivers
for the remainder of the operations which are somewhat

Fic. 26
INTERMEDIATF MACHINE

similar to those which arc used for the soft fibres,
although the ¢ reach” in the machines for the hard
fibres is very much longeg than that nccessary far’the
soft fibres. In ¢he finél preparing machine, the sliver
® is delivered into sliver cans which are then taken to the
automatic spinning frame. .

Avtoualic Seinnite MacuINES.—A row of automatic
spinning machines is illustrated in ¥ig. 27. The slivers
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from the last drawing frame are placed at the feed,
one sliver can with its length of sliver for each machine.
The stiver is passed through the first conductor, situated
about a yard above the sliver can, and then between a
pair of feed rollers seen to the right of the machine.
Frdm here the sliver is deflected to the proper bell-
mouth conductor and to the long stretch or reach of
gill pins shown clearly in the view. On emerging from
the gill pins, the sliver passes through a nipping die
and thence to the enclosed fiver from which it is wound
on to the bobbin.

The drafting is accomplished by a series of rollers or
pulléys which draw the fibres through the gill pins and

Sthe nipping die, while the twist is imparted as usual
by the flyers which revolve at about 1,400 revolutions
per minute. The flyers are now enclosed in a safety
cage of about the same width as the name plate.

The yarns thus spun are built upon large steel-ended
bobbins which, when filled, may be conveyed direct to
the transferring or warping machines where the yarns
#e prepared for further treatment, if and when any
further treatment is necessary, or to the rope machiges.
Thus, if the yarns are to be made up into a tarred
rape; it is necessary to prepare them into a suitable
form for the tarring operation. This usually takes the
form: of a warp, and such warps are most satisfactorily
made'on’a warping mill or winding reel. It is usual
to run twelve threads from twelve bobbins and tq make
the warp a suitgble size by continuing the operation of
warping in the same way as is done for warps whith
are to.be woven ip a loopn.® ,

o The warp is then passed thrbugh a tarring mgthine
in which the tar, usually Russiantor Swedish, is kept
rm;Awringtheoperation. Affer the necessary amount

of tar'bas béen applied, it is usual ¢o store the warps
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of yarn for a kengthened period, say up to six months,
to condition them, The individual yarns from these
warps are then rewound on to twelve large bobbins in
what is known as a 12-bobbiff vertical spindle-winding
machine, ) -



CHAPTER IX
TWINES, CORDS AND LINES

TuERE are many instances in which yarns made by the
foregoing operations are incorporated in twines, cords
and ropes, while, on the other hand, special types of
machinery are utilized to manufacture certain grades
of such goods with an entircly different system of
machinery. It is in connection with the latter branch
that this chapter will for the most part treat, but,
before dealing with these machines for specific purposes,
we might just say that there are huge quantities of
yarn spun by the methods already described, and the
single yarn so spun is then twisted so that the resulting
compound may contain two single threads twisted
together, or any other greater number twisted either
in one operation, or two or more separate operations,
to ubtain the desired type of cordage. In many cases
the yarns have to be bleached before they are twisted,
and Fg. 28 illustrates the drying of bleached yarns,
The terms twine, cord and rope all indicate to the
textile technologist a multiple structure, that is, an
article in which two or more single threads arc united
by the process known as doubling, folding. or twisting,e
Thus, in the manufacture of twines, of which there
is a great variety, the process is a comparatively simple
one. A numbgr of bobbins are arranged or®pins in a
creel ‘somewhat similarly to those illustrated ip the
spinning frame jp Fig. 22 Jhe requisite yarns, from
2,9, 4 . . . n bobbins, for fhe type of twine i pro-
cess sre lell from the bobbinsethsough an eye 3r guidg
or through a ‘ register plate,¥ then between a pair ofe
s 93
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“drawing rotlery, and thence to the fiyer-and spindle s
in the spinning operation. As the ‘spindle and fye
rotate, the group.of single yarns are drawn throughth
guide or eye, or through the register plate by the drawing
rollers, and the necessary amount of twist applied
before the finished product is wound on to the bobhbin
" The amount of twist, or the technical term " twist
»per inch,” is fixed by the speed of the spindle and the
delivery of the yarn by the drawing rollers. In other
words we have—
revs. per min. of spindlg . thenumber of turns per .
delivery of twine n in. per min. ~ in. or the twist per in.,
There is this difference between spinning and doubling
or twisting; when a thread breaks in spinning, the
supply of yarn to the bobbin ceases, and the production
from that spindle stops until the broken thread is
repaired ; on the other hand, when two or mare threads
,are being twisted together and wound on to a bobbin,
it is evident that if one thread breaks the supply is not
stopped entirely, but the product is defective because
it is short of that yarn. In order to prevent the pro-o
duction of faulty goods and to minimize waste, it is a
common practice to introduce delicate mechanical parts .
to such frames, the function of which parts.js to stop”
the delivery of yam to any spindle in connection:with
~ JWhich any of the constituent threads are broken. +A
“®ame so fitted is said to have an  Automatic Thied
Stop Motion.” . O
In many cases the twines made by the above Peoces -
are taken to another machine in whicke a mumbar of.
bobbias are again arranged qp pins, the twinés pataad,
under follers and immerged irs pelistng. mixtares-of:
Motsiucmtﬁnedintrwghsmbous. A-queit
Of she size adheres to’the twines as ‘they pass b
%, #d reyolving brushes are nsed o'




SNUVA GIHOVIATE DXIA¥A
8 "ol




98  CORDAGE AND CORDAGE HEME AND FIBRES -
[ .

L]

8f size and to clean the twines. These operations are
repeated a fow times and ultimately the twines so
starched, cleaned and polished are led over drying
cylinders in front of which arg placed rollers covered
with suitable material, usually coir yarns, These rollers
rotate at a high specd, and sometimes wax is applied
to the coir yarn-covered rollers, so that the twines afe
dried, polished and finished simultaneously before they
leave the hot cylinders to be wound on to a second set
of empty bobbips, This machine is usually termed a
* bobbin to bobbin polishing machine,” and the bobbins
upon which the twire is finally wound are fricticnally
driven because the delivery of twine is constant. In
this way the requisite finish or polish is applied to the
surface of the twire, and this gives the twine the smart
appearance which makes it quite attractive,

In the operation of twisting single yarns, that is, in
the roving frame and in the spinning frame, it is usual
to impart what is known as a “right twist.” - Thus,
if one looks down on a spinning or roving spindle and
the direction of rotation is clockwise, then the twist
imparted is right*hand.  On the other hand, if, When'
viewed from the same position, the spindle rotates
counter-cl ckwise, the definition is  reverse ' or left-hand
twist. When two single threads of right-hand twist
are combined in twisting as in the formation of the
@bove-mentioned twines, it is usual for the doubling
ar twistirg spindles to rotate counter-clockwise. This
is done fgr practical reasons which nced not be discussed
here, but, although this is the usual way, there are
cases ig the twisting of textile threads where two right-

.o hand twists are combined Jith the sae direction of |
twist. Some such definifion as the above will help

. capgiderdbly to elucidate the structure %of fore

, complicated multiple-twis# cords, .
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Corps.~—In the manufacture of cords, three or more®
twines dre combined. Thus, if three twines, each of
reverse or left-hand twist and made from two single

s of right-hand twiss, are combined together by a
her process of twisting, it is usual to apply a right-
hand twist to these three two-ply twines. When treated
in this way, the finished article is termed a cord which
is “cable laid.” And, in gencral, in the twisting of
" such cords, each successive twisting operation is in the
opposite direction to that which immediately preceded
it.

Whip-cords, fishing lines and window-blind cords are
typical of this structurc whicl, in general, involves the
use of complicated machinery or else a long rope walk.
The single yarns are first made into twines and finished
as already described ; afterwards the necessary number
of twines to form the cable-laid cord are united.

The operation is a cosily one when compared with
the simpler process of twine making, but the cable-laid
tord is a much more handsome product than the twine,
and is admirably adapted for purposes where a smart
compact and ornamental structurc is débired or necessary.

Box-Corp.—Box cord is a very simple form of copdage,
the method of manufacture beiug quite different from
that of the foregoing laid cords. In the box-cord pro-
cess there are two distinct groups of twisting operations
conducted simultaneously. The single threads, of whigh
there may be from two to cight, receive the necessary
addifional twist by a corresponding number,of flyers
.which. differ in shape, however, from the ones in roving
and ordinary spinning in that they are known, as en-
dlosed fiyers. MWhile thése individual threads are being
tiwisted, the several yarns converge towards, dnd pass

dirgct to, the eye of anothe? erttlosed flyer which gogn-
pletes {1, process,by twistihg the component threads
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~in the opposite direction to that impaited tojifie singie
threads by the two to eight different fiyers; Tt should
" be'mentioned that the building of the completed box- -
cord on the bobbin is acfomplished by stitablg,
mechanism attached to the flyer, R
The machine is comparatively simple, and the atteh-
.dants need little experience beyond that of detecting
broken threads and repairing them. It need hardly .
*be pointed out that the omission of a thread from the
requisite numbet in the group for the finished cord i 8
fault the prevention of which constitutes one of, the
chief duties of the attendant. The finished product is
termed two-ply, threeply, . . . eight-ply box-cord
according to the number of single yarns which are
utilized. ~ Practically all clasess of fibre are used in the
manufacture of these goods, and this method of twisting
is largely adopted for the making up of comparatively
light cords from fairly heavy sizes of yarn. The' pro-
duct is used extensively for tving boxes apd large
packages and thus serves the purpose of a light rope
which is a more gxpensive article. !
Praimine or BrainING.—Special classes of lings and
cords are now made on a machine of an ingenious design. '
. One-of the advantages of this machine is the fact that
- great lengths of line can be made; indeed, therd is .
ically no limit to the length which may be made:
ond that of the difficulty of handling the huge sige :
of the finished product. g
_ The méthine, which is complicated and costly iniifs -
", 'upkeep, is used extensively for the prodiction of Jog .’
lines, sash cords, and a large evariety of blind cards. s
i#The requjsite number of thedads fbr the &nd are' wo

o8 suitable number pf hobbins, and the tteitare:
’%amummmbep:ml&m The yipns g i,

P o e ol e 4
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" that they ‘are locked in posmon and in the well-knowa
sd fotm which is characteristic of this class of goodls.
This scheme of interlocking is formed by an even number
¢f groups of threads, ubually eight or more, and the
movements of these groups, or rather the bobbins which
oontlm them, are practically identical with the familiar
“ grand-chain™ in circle dances practised by children
and also by grown-up persons.  Alternate bobbins move
sinudusly round a circle in one direction, while the
reninmng alternate bobbins move similarly in the
opposite direction. Each bobhin passes those in the
other group first on the left and then on the right of a
circle whose path is the centre of the two sinuous paths
described by the two sets of bobbins,

The continuous movements of the two scts of
‘bobbins in each machine form the elegant cord which,
when plaited, passes through a guide eye in the centre
of the circle but in a higher plane. From this eye the
cord rises to a pair of hauling-winch pulleys around
which it passes a few times forming the figure 8.
 Finally, the cord passes between a, pair of delivery
‘rollers into a large box at the back of the machine.
The hauling-winch pulleys and the drawing rollers,
which combined give the necessary firmness, are driven
positively and accurately so that their surface speeds
may, coincide with the amount of cord which is formed -
88 the guide eye.




CHAPTER X
ROPES AND ROPE MAKING ; YARN NUMBERING

L )
A CONSID} RABLE quantity of the smaller-sized ropes are
now made on what are termed ‘“house machines.”
These machines perform the same function as those in
the rope-walk but they occupy a much smaller space ;
they are adapted to deal with a great range of sizes
although, in general, it is not necessary to use one
machine for a large range of work ; there is such a
variety of ropes in use tha: in a well-equipped ropc
works it is possible to keep each machine almost con-
stantly on ropes within a small range of size, These
remarks refer, as indicated, to ropes which come within
the limit of, say 2 to 3 in. in circumference. In the
manufacture of the larger sizes of ropes, it is usual to
use two distinct machines, one termed the * strander,”
and the other the “ closer,” and, although the house-y
machine made ropes are often considered inferior to
those made in the rope-walk, many of the objections
urged against the untarred ropes made in the house-
machine are more imaginary than real. .
Fig. 29 is illustrative of a number of machines of a
¢type used for the making of ropes in which twelve to
forty-five threads may be combined in one operation
during #he manufacture of a three-strand or a four-
strand rope. The bobbins are placed inecreel flyers of
whichsthere may be three or four according as the rope
is to be a three-strand or,a fousstrandvone. _The creel
&ymt‘mbb.compozed oé tvaz parts, one of which dlrriﬂai
o ins, and the other carries the hauling: an
twisting fear. Al the three or fhe folir elrands are
Jadeat the

same tithe ; when formed. thes leavs their
100
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respective flyers and converge towards the top and the
die or central tube where they are formed into a Tope
by the proper degree of dwist according to the purpose
Yor which ‘the rope is to be used. Finally, the finished

By i e
Fic. 29

ROPE-MAKING (HOUSE MACHINES)

FEdinburgk Rapn{ Co,

rope is drawn forward by a scries of hauling pulleys
which also conduct the rope to the winding-on reelscs
bobbin, and by suitable mechanism the rope is wound
into a temperary form of roil. As the bepbins are
filled with repe they are removed from the machine
and conveyed to special coiling machines: where they
are measured When nacessary as they are made up into,
coils suitable for the particular purposes dglired. A
common length of coil is 120 {2thoms.

the vdrious holise machines represent the
latest, developmients in the art of stranding dndb closing,



. - ‘
—the two essential operations of rope modern
mpemdcordageworkslsprowdednot yw&hthg'
various machines which have been illustrated and des-
cribed, but also with a well-eqmpped rope-walk s0 th‘
the products may include a great variety of
from the finest lines to the mammoth ropes for shi!:s,
steamers, harbours and heavy hauling purposes generally,

The combination of the house machines and the
modern rope-walk makes present arrangements very
complete when compared with the old type of rope-
walk, but the apparatus employed in these old rope-
walk machines embodies all the principles of construction
which are present in the new machines for the same
class of work.

Rop>-walks are, naturally, long, narrow buildings
because the full length of the rope is in one stretch.

The work which is conducted in such places and the
type of building is admirably portrayed in the first
three verses of Longfellow’s poem—

THE ROPE-WALK.

In th#t building long and low,
With 1ts windows all a row,

Like the é)ort -holes of a hulk,
Human spiders spin and spin,
Backward down their threads so thin,

Dropping, each, a hempen hulk,

At the end an open door;

Squares of sunshine on the floor
Light the long and dusky lane;

And the whirling of the wheel,

Dull and drowsy, makes me ioel

. All its spokes are in my brain, ¢

As the spinners tre
Downward go and re-ascend, -
Gleam the threads in the sun; ¢
(\:Ro'l‘l,de b\::t:hf ;a;’ hr:in of mine
webs brig and more fine «
. By the busy wheel are sphn,
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At the topof the rope-walk is a stand br bank which
containg’ the bobbins of yarn, and this yarn may be
dry ortarred according tg requirements. The bobbins
marnnqed on pins and the necessary number of yarns
for each strand are drawn from the bobbins and passed,
in ‘their proper order for ensuring a uniform strand,
through a number of holes in a * register plate " immedi-
ately behind the machine. In a modern machine any
number of strands up to six can be formed at the same
time, and hence there will be six register plates for the
yams. For the larger-sized ropes only onc strand can
be drawn out in one operation.

A machine termed a “traveller,” is employed to
draw out the strands, and this machine is provided
with a series of hooks as well as a central spindle
The strands may be attached as required either to
the hooks or to the spindle. A rope-driving gear causes
this traveller to move on rails down the walk and
for the distance required, and it will be evident that
as the traveller recedes from the bank it will draw
%he groups of threads from the bobbins and through
the register plates ; at the same time the several hgoks
are caused to rotate, and thus each strand is twisted
ard hauled simultancously.

When the traveller has moved backwards or down-
wards for the necessary distance to form the length of o
strand, the strands arc removed from the hooks and
attached to suitable supports until a sufficient pumber
has been made for closing or laying-up. -

Te form the Strands into a rope, it is essential to use
a fixed or stationgry machine along with the traveller and
.atopicast. TheStationaly machine is substantially buil, .
arid, ey Alig, is provided with a sentral spindle’aroung
vhich are a,set of heoks—usually in sections,
ebifyo cipdles. TwWo wheels on Jfhe centrplk fpindle
TR, pps ’ ’
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drive 8 numbd’ of pinions, one behing'e
1atio of one wheel to half the pinions is 3416 16/
the ratio of the other wheel to the other illf-&F
pinions is 54 to 11. Thus, the revolutions iy
1to 1 when the strand is on the central spifidl§, "
34 to 16 or approx. 2to 1 when on large hooks, 'and ™
54to11 , , 5to1when on small hooks. ™ -~ .
When the necessary strands to form the: rope “are.
stretched between the stationary machine and the
traveller, an extra amount of twist is imparted to dich

ng ‘the
Bl

strand, an operation which is termed * hardening
strand " ; the amount of twist can be judged ﬂ&\
past experience, although it is common to give instttio
tions in the words “ harden so many fathoms " "at
other times the strands are hardened until the thighlls
form a desired angle. In all cases the strands shonid
be twisted equally so that the same tensile stress is gn
each strand.  After this twist has been applied, all the
strands are placed either on one of the hooks or & ‘the
central spindle of the traveller. A top-shaped blétkis
put into position inside the tbree strands—this top i
in full view in Fig. 30, which, by the way, illustrates
the faying of a 28-in. circumference four-strand hawser
with a central core—and the machines started for a
few tevolutions. When the first make of the rope is,
gned, the top is brought back to its proper place, #*
pieces of rope, termed tails, are placed round'the-
newly-formed portion of-the rope, and these may.j¢.
and held in position by a bar as shown ;" imé,

of these tails was removed when the photographizwas,
taken in order to show the dinished of the'Tope
between the top<cart andthe fravellef, : The travellee;
4 now ‘braked to kegp the rope taut while' thenpes:

Rinker lays the strands,c the books ‘of ;theat

‘wachineat the top of the walk as Woll 4 #h




xotated meanwhile atea speed whiich’
,wm&keorlay of the rope, m sks
mmnes rotate relatively abouc 7to 9 or 7to 1.

%lhm or cablR-laid rope or a * trawl warp "
‘wgd the formed ropes are again placed in position,

Fie. 30 *

wmrc OF A FOUR-STRAND CABLE-LAID ROPE IN,
THE ROPE-WALK

Mthe whole routine repeated, while if the warp is tp,
somst of more than three strands, a heart must be.
' dperted, as exemplified in Fig. 30, upon which to lay
& nﬂmﬂd thes?tmds It will be understood, that the
the interior of ** a rope-walk,” " and that.
pative ig look'ng ®owards the top of the walk

e {hé stationary hinesis situated.
‘tie laying is completed, he finisked rabe nm

.int a ready ofqr transportation. .
.,mm‘-:: cglnﬁmym rloge werimiite .t the
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* house machime or the rope-walk, and for the coiling
of such ropes as that illustrated in Fig. 30, it is obvious
that the machine must be of substantial build. When
such a large rope is complef® and ready for despatch,
it resembles the 18-in. circumference mooring rope n
Fig. 31 ; this rope was 90 fathoms long and two tens

' Fic. 81
VIEWS OF LARGE AND MEDIUM-SIZED COILS OF ROPE

® weight, and was coiled in about ten minutes by a
machine specially designed for the purpose.

Rope diiviug has practically revolutionized the con-
structionsof moedern mills since ropes are used not onty
as a direct drive from the rope pulley on the engine or
motor shaft, but at many dntermediatebplaces, and have
replaced many installations of wheel-gearing. »These
ill-driving ropes, wiflch ure invariably from 1§ to 2 in.

*in diamgter, are made’ extensivelf of clttef, hemp or
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manila. In exceptional cases more than {orty such ropes
are nsed on the same pulley. The frontispiece illustrates
a rope drive in which seven ropes each of 1} in. diameter,
are utilized on the shaftsof a motor for conveying the
Smotion td a mill shaft scen in the distance. Other
rgpes are seen in the next rope allev. Somewhat
similar ropes, but of a smaller diameter, arc used for
hauling in the baling press illustrated in Fig. 15,

There are several methods of numbering yarns, most
of which involve a direct relation between the weight and
length. Thus, to quote six of the most widely-practised
methods in the textile industry we have

Silk: count no,=the no. of hanks of 840 yards cach i 1ib,
Cotton:,, ., 84 1.

Wool: ,, . - . skeins ., 256 .. . win
‘Worsted:,, = , hanks ,, 560 L1,
Linen: ,, b,

woe o, o, leas 300 L.

Jute: ,, ,; =the weight in 1bs. of 14,400 yards

Hemp is sometimes reckoned according to the linen
system and sometimes by the jute system.

An entirely different method of counting or number-
ing obtains in regard to ropes. The system of yarn
numbering for ropes depends upon thé number of single
yarns or threads required to make one strand of 3 3-in.
circumference rope. Thus, if 25 yarns arc required to
form such a strand, the yarn is 25's, while if 30 yarns
were required for the same thickness of strand, the
yarn would be 30's, and so on. The tube througls
which the yarns are drawn is nearly half an inch bore,

1f the yarn number is multiplied by 5, the product

its the number of yards of yarn in,1Jb. Thus,
in the above 25's yarn there are

. 95's x 5 =¢ 125 y4., o 375 ft. per Ib.

. Ropes are usually designafed by their circuggferences
in inches, and also by the number of strahds neglegting
the hear f sich igwequired.’

T ta(ldetn)



CHAPTER XI
MARKETING

It is essential in modern times that goods whicli are
placed on the market should be as attractive as # is
pussible to make them, and cordage forms no exception
to this rule, The acme of attraction may be said to
have heen reached when a sale is effected mere from
appearance than from any immediate want, and this
is the ideal to be aimed at. No detail which will make
the goods attractive or memorable should be omitted.
Carelessly made-up goods are quickly noticed, and how-
ever high may be the quality of the article, an indifferent
make-up creates an unfavourable impression which is
difficult to remove,

Little things, insignificant in themselves, often form
the nucleus of great undertakings. Mnemdnic titles,
trade names, distinctive labels and the like are all
adopted to safeguard the interests of the maker, to
guarantee his products, to spread his fame, and to keep
his goods constantly in the mind's eye of the purchaser.

Whilst no great effort is necessary to parcel up small
articles in an attractive form, it seems hardly possible
to deal with bulky articles with the same degree of
success.s Nevertheless, several of these heavy and un-
handy artigles are elegantly made up aseis emphasized
by the coilt in Fig. 31, This i3 the usual way of making
up ropes, and theﬂzeo“hecﬂ’ldepmdspcﬂymn

- the lenfth of the rope, partly upon the use, to svhich
i®is to be pitt, and pﬂnl{vn upon the tbickne& Y
“fopes are to be cut up lefigth®, the’goil
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will besmultiple of that length ; if otherwise, a commen
length of Tope is 120 fathoms as already. stated.

The smaller coils, and the better grades of larger
coils,moiten enclosed ¥ paper, while the larger ones
%re covered with wrappers of suitable texture to ensure
the arrival, of the ropes in good condition at their
destipation. The coils themsclves are securely bound
.as exemplified in Fig. 31 to prevent the displacement.
of the structure during transit or handling, and, in
addition, many of these large and valuable ropes are
entirely covered by a cheap rope binding.

. A large quantity of ropes, cords and twines are made
irto hanks or “ rands,” as they are termed, on a special
machine. For short lengths this method of making up
is very compact, very neat and very convenient for
marketing. :

Binder twine is first made up into standard size balls
which must fit the boxes on the reaping and binding
machines ; afterwards they are packed in bales ready
for despatch.

Other varieties of twine are made up jn the same shape
of balls as above, but the sizes of the balls depend upon
many circumstances. large quantitics for the retail
trade are made up into convenicnt sizes to suit the
twine boxes, and again many are made to a specified

1t will thus be seen that a series of balling machines®
will be required to deal with the making up of the’
twine in this form. These machines make weat and
attractive-looking balls, the weight of whishemay vary
frain 2 oz. to 28 Ib. eachy .
~- The mechaniém by means of which the yam.is built
‘4p ine balls is at once elegant and ingenious,and the
“yiade-yp ball is quite satisfattory if when commencitg
‘a'ass thSawlne, tile end is Withdrawn from,the right’
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'end. A ticke} with the words “ pull out: this end ” is
often attached as a guide. If the twine is drawn from
the wrung end of a ball, the continual difficulty experi-
enced in withdrawing the twime will be always remem-
bered ; on the other hand, if the twine is'drawn out
at the proper end, the correct running of the twjne
will enable the attendant to complete his parcel tying
with the minimum of trouble and time, and enable him
to give attention to other work in hand.

This inconvenience is obviated by a comparatively
recent introduction in winding which makes an elegant
cylindrical structure termed a roll. This popular and
efficient mechanism is the Universal Winding Machine,
the various makes of which enable rolls of from 2 oz,
to 72 Ib. to be made perfectly. The rolls are so attrac-
tive, compact, cconomical and easily handled that one
would not be swrprised to see a much more extended
application of this useful form of package.

For shops and similar places, the smaller balls and
rolls are made up in paper parcels of about 12 Ib. each.
The larger balls and rolls may be made up separately,
or in convenient® numbers, Sewing threads and yarns
maVebe made up in small balls, but a more common and
beater arrangement is to make them up on reels or in
rolls.  Neatness, facility for use, and suitability for
intended purposes are the main points to be cultivated
i order to secure and retain business,
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Foroword by Sanan Brrwwaroi. 1o crown Bvo, cloth, 170 pp. .
THE BOY'S BOOK OF BUSINEBS. v the wuric Authors. I 1oword by Licut .-
Gen, Sir K. 8. S, BApgw-Powrit i crown avo, doth, 170 pp,

AND SECRETARIAL WORK FOR G

(J

m.s AND WOMEN,

By Jixsen Rayvako, MA,, 1n crowa .\b\).t.ulh, S pp. . Net

WOMAN' SECRETARY. By Awnir’ T Davis, FIniST. 1o

mnm By, cloth, 100 pp., with dlusttations
ORBLIGA'

ot
TIONS. Bv Fowawn A Coer. In
loullelp Uvu, cloth, 160 . ot
GUIDR 10 BUSINESS ﬂlﬁ‘o-l AND mmc: ON THE oonmm Bv
Ewit Davius,  {u erown Bvo, cloth, 154 py ot
GET A SITUATION AIMID. Bv FauL Davirs. Tn o wen 8vo, cloth,

THR JUNIOR CORPORATION CLERK. Bv | I Cuxiorox, TSAA o
erown vy, cloth gilt, with illust ations, |1” woo.
FOPULAR GUIDE TO JOURNALISM. By A Kincstov  gth i, In erown

8w, 134 pp, clath . ot
CTICAL ALISM AND NEWSPAPER LAW. [\v A Buuu M] .. and
E. A. Corx, ln crown 8vo, cloth, 160 pp. . Rt

CIVIL SERVICE
CIVIL SERVICE GUIDE. Dy A | lAwnmnlnwu In e10w: 8vn, cloth, 129 ld

D-%Em INTO SUMMARIES. v A. ] Lawiorn Joxr's, of HM.
Civil In crown ¥vo, doth, A pp. . N
OOPYING MANUSCRIPT, ORTHOGRAPHY, HAND

WRT o
Amh«v Actual Eeanmmation Papers only, it foop mqhm “B;’. 'h' “'":

“"‘u' HANDWRITING GUIDE AXD COPY BOOK. By 1T Junn

S& ln crowi u A X

o
BLCIAL GOPYING FORMS, In crows
mn}um OfITE THE ABOVE. Books I'and 1L V"d’s&'ﬁ.i‘p

L ‘m.lle COMMERCIAL LONG AND mﬂm Tw‘Serh eirh
mnnuahﬁlmom By . Jo¥anievieron, lnm!vo.

cloth, 103 Hot
CIVIL zasal wm By Wl. ;gm M.A.e In crown 8vo, hmp

o
[y ) Y mﬂ. . Pracocw In'crown ﬂv*pl'm pp. Q’apu‘ =:
Clo® et
Edited
a“ﬁ.A. ) ln crown nvn cloth, J?‘gn‘pnﬂ' Y Anrwo R:““;:
m y ALTER Sruwcnm B.A. In em'n
Ghll.lopp. « . v Wt U;‘
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70 INDEXING AND FRECIS WRITING. Bv W
{Lond.), and k. Bgvkrk  In crown 8\0 cluth, I'lu M!' Westgn, WA “ﬁ mn
WRITING. Bv A’ . Liwpwn Jowzs, I crown_#vo,

cloth, 144 pp. lﬂ V-
AND ANSWERS IN INDEXING AND PRECIS mﬂ l‘v w
Weston, M.A, B.Se (Lot In crown Kvo, cieth, 144 pp. . l‘ ve

ENGLISH AND COMMERCIAL CORRESPONDENCE

FIRST STEPS IN Immumuum. By W) Wrstox, M, RSc. (Land.).

1n crown 8vo, limp cloth, do pyr.
n:mm. By l-nulhu..MA H.Co

.,
F.C.LS,, etc. _In crown %< . hmp choth, b0 ']
0 mmmcﬁ" AND BU! "

By W. J. Weston, M.A., B, (Lomday, I crown 0o, Lath, 146 pi il uuuy
facsimile commereial d a1 -
AL OF

MANU | ENGLISH, Bv Wartrs Snawcwoss, BA. lncluding
Co;‘\foutm and Précis Writing Lo coown Sva, eloth gilt, 214 pp.

HOwW TEACH OOMMERCIAL ENGLISH. bv Waitex Swawcwoss, B.A. in

crown Bvo, cloth gut, 1on ; p Iy

CE AND COMMERCIAL ENGLISH. s crwn 3wy,

) RESPOIDD!OL n enwn Hv--, doth ﬂ‘!, o PP
FIRST STEPS IN BUSINESS COMPOSITION. l.hitd by K. W. Houiano, M.A.

M.Sc., LL.1). In crown & o+, ip i th, 8o . . . . N
ENGLISH COMPOSITION AND mnﬁammﬂ’m By ] E. Davis, Dl MA,
LL.B. (Lond ) Tnerown vt g [

A GUIDE TO ENGLISH COMPOSITION. ' Iy the Rev. J. 1. Bacow, 112 pp. cloth

cloth, 272 |

GRAMMAR. X:w Fditin, Revised and Lntatged by C. D, l‘vncmluv
B.A, (Lond.}, In crown Sven, (doth, 142 pp. d
lroamoﬁ. By W. J \\mrun, llA " B.5c,
Lond.). Inciewn Sun, oty 320 pp. .
m lmcm:s IN EN (Kn!utm Methund) ln rown’ (wn, lu.na

.m 0' usms ON ENGLISH. ' In crown Bvo, c..th, 2 Net
mm TION CHART. Size 7ju. by njin, meor u~‘ uu cad eyelntted and

mum TION AS A MEANS OF !!PRESBIOI B) AR lOV!l-l. 'A In
crown 8w, cloth, 8o pp. . Nt
wmo } (See Crvir Sv RVICF, page 4 anxl nh»n.]
STUDIES IN ELOCUTION. v L. M. Cornouto (Mrs, Mark Rubuwnl), With over
100 selections tor Reciters and Rea mn\] In crown :v-- WA':I gilt, 270 pp =‘ 1';'.
POCKET DICRONABY Roval 32mes, § be, by 310, cloth g0, 362 pp. « .
CTIONARY. in ﬁln\tﬂ;} Byo, paper b;ulmh. 193 pp. ‘and i Net V-
BOOK nomn With copious Exercies on Homogeneous, e
ou'ms Words and chapiers unpu:m[mm\d Hyphenated \\,,s\‘h, eic. ByB.S
ARRETT. lu crown 8vu, doth, 203 pp. . . . . . ".' Nt N

COMMERCIAL GEOGRAPRHY

FIRsr 57eps N COMMERCIAL GEOGRAPHY. By Jadlls’Srreuzwson, M.A.
B Com, 'l‘hzt are 16 uupi and dugmm ncluded.  InRiown §vo, nml'; dmb'

%!ﬁm ARPITS com‘l m-n fun, fmh );a p,; , with 34 m ' %

FSESSSREoEMMEEE 58
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Guaxr,
F.R.Met.Soc. lummnuw.wuh,lo o Gown” . 8-
with 34 coloured maps md plates, thres u.k and whitep
w ticus @ . or s,  ABROAD oN-
YOREIGN lnu—m&v&ﬁh. w.-m”mnd A
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ATION BOTES ON OOMMERCIAL GEOGRAFHY. By W. P, Rorree,
M Con  Sizegf it v 4) 1, cloth, Ta0 pp. . . B *. . . Nt Y
m.ll OF'THE ‘WORLD, In crown 410, cloth, 128 pp., 58 m{;
and@xplanatory text . - S . . . . . Net g
monoP QGEOGRAPHY. (§er “ Economics ™ below.)
MMERCIAL HISTORY. By Faeo Hat, MA., B.Oum..‘ "
i By, () . . . . . . .
LR 'I%i ‘li\f?’%pe. MA:cuANfM.A. In crown lvo, doth v
4 %I;éigfml!. (5ee " J.covouics ™ brlow )
«
ELEMENTS OF POLITICAL ECONOMY. By H. tatw, BA. In crown 8vn,
cloth, 140 pp . . . . . e . . . Net &
ammm.rhcu ECONOMY. Iiv F.H.Spencer, D.Sc ILE In crown 8vo, a
loth gut, 232 pp. R S T
L Tk ECONOMIG HISTORY OF ENGLAND : &' Siady 1o ‘5ol
Development. By 1. 0, Mexeoim, MA., MCom. I demy 8vo, clath giit, o
lw‘oﬂé GEOGRAPHY, Bv ‘jnm.MLI'.uuu.-, M:A‘, MCom. Tn drm;' 8va,
loth milt, s68 pp , 18 lustrations . . . I . Net 81
NOMICS OF TRANSPORY. Liv A. W, KiRkaLpy, M.A,,
B.Litt. Oxtord), M.Com. (Birm ), and A, Drpiey Evans, g demy 8vo,
cloth gidt, o pp . . . . . . . - N m
CTIONARY OF ECONOMIC AND BANKING TERMS. K W. J. Westow, M.A.,

DS and A Ckew Barrister-at-1ae 11, cr mo oy eboth gilt, 150 pp. Net E 1]
ECONOMIOS FOR BUSINESS MEN. Iy W. J. W rstov, M.A., B.Sc, (Lond.). In

own Ko, 110 pre, o b . . . . o Ket g2/-
THE ECONOMICS 6" TELEGRAPHS AND TELEPHONES. By Jous Lue, M.A.
In crown by, eloth gut, o2 pp . . . . . . Net 2/8
or AL GOVERNMENT. Ky Jonn J. Crawki, MA., F.SS. In
crown Bvo, Byppo L . . . . . . N . Net V-
OUTLINES OF CEVTRAL GOVERNMENT. By the wame Author,  In crown Bvo,
90 pp. e coo+ « .+ . . . Ret V-
\
BANKING AND FINANCE
THE ELEMENTS OF BANKING. 1y} I GaNoy T crawn Svo, doth, 140 pp. Neb 2/
ANIZATION, lﬂﬁm. AND ACOOUNTS, By J. . Davis, M.A.,
®  DLit, LI.B ”‘E:“M‘Ekl“xvl;\“' rll::h nlll,Pl::cpp.. with forms . Net  B/-
3 aud Legal
M'h By H. T. Eastox, A.LB. Second Edtmno,u‘l(e\-nsed. In demy di*u @
coth.wzpp, . T RO Ce -
OTICAL BANKING. Rv | T. G ‘Racsnaw. With Chapters on ‘The Principles
W BV C F. Hansarorn, ATB, and Bank Book-keeping, Ly \W. H,
PrARD, - Ind 0wy B, cloth gt abvur anorp, . . . . Rt 8-
* ADVARCES. By Lawewex' A. Food,
[ LN L. odemy 8uo, cJoth gilt, 123 pp . . . . . &8/~
CHANGE, A PRIMER OF. By W F.Searmiss, In crown 8vo.,

cloth, 108 pp . . .. . Net 38
] GE AND FO! BILLS IN THEORY AKD IN PRACTICE. By

W. F. Seatninc,L'ort. A LB, In demy Bvo, coth gt 2y pp. . Net 78
Bv W. F. Seatoiva, In demy Bvo, cloth, 375 y

lilmtrated ., D SR .
TALKS OF BANKING TYBANK CLERKS. i IL'E. Fvans. 1iScrom, 00 uu/:
clof . . e, d . . . . . . . .
SINPLE INTEREST TABLES. I'v Wittian Scioobiv, " In crogn 4to, cloth
[ N « * o .. .0 . bl
* . INSURANCE
or INs By J. Agrep Ik, crmwog8vo, h,
i ot ey,

0PI, . . . . . . . . . e . .

ulwﬂm Bv 1. E®ounc, B\, F‘lh.\.s. A complete and practical

Jh «ctions Oh Workmen's Col pens3tion Insuranee, by W, R, Strong, F.LA,
Ny National Instarce Scheme, by Vrvvan Mink, F.FA, FoA" und

Re- At aopn., . Net m.



JUIDE 10 LIFE lllmﬂ. By §. G. Leicn, F.LA. In crown lvo, cloth g;u‘

192 .
AIIZA'HD] MANAGENENT,
T. E. Youxng, BA., AS., and RICHARD Mastxas, A‘!!??L Kduhn
R . In demy an cloth Rilt, 146 pp.
JUIDE TO MARINE INSURANCE. By Hunev Ksarz. ‘n crown Avo, cloth ‘. A
. . Het

1K PRIGCIPLES OF MARINE LAW. (S p. 11)

SHIPPING

EHIPPING. A. Hart and F Heywoon I crown 8vo, rinth, 196
SEEFNG OFFICE ORGANIZATION, MANAGEMENT, AND A Wm.

ALrRED CAL\'ur In demyv S, cloth gilt, 203 py
BOOK AND GLOSSARY. Ev F. M. Duoener.  With

Fureword by W. EcLiveron. RIu dwm;s\- rlota it 244 P
SULAR UIREMENTS EXPORTERS AND 5 T0 ¥

OF THE WORLD. Bv ) S5 Noweky Incrown 8vo, cloth, 82 ;pm ‘m

CASE AND FREIGHT COSTS. The prciples of :.\lrululmn Felating to the (mt

of, and !mghl on, sca or commercial cases, By ALV L E. Crosenan,  Incrown

!vo. cinth, 62 Net

BOW T0 DO usmtss WITH RUSSIA. Bv C. B W. Pu-uunu and W Bnuu

SteveEnt, In demy bvo, <l b, 200 . . . . } O]

SECRETARIAL WORK

COMPANY SECRETARIAL WORK. Iy E. Manmy, E.L.LS. In crown Bvo,

cloth, 154 pp £
UIDE TO COMPANY SECRETARIAL WORK. By 0. Oronaw, ACIS. In
crawn Byvo, cloth git, 28t 1}
THE COMPANY SECRETARY'S VADE MECUM. T lied b Tuite Tovey, F.C. l '3
Second Edition, Lolarged and Revised Doy o, doth, 247
QUIDE FOR THE mﬂm SECRETARY. Iiv Anrntk Lum [ X% f"# Ilhw
trated with 75 facsuntle forms, S 1ditin, Revised and Lularged. In
demvy 8vn, cloth gilt, 432 pp.

ARY’S HANDBOOK. Edied by Husneer ‘L. Baw, In demy 8vo
cloth g t, 168 pp
m Bv Grrnov PALIN of frrav's Inm, a‘mllo-d -law,

and krNesT llum\ POIS  Drerown Ao thgit, 020 Net
SPECTU W EEAD AND UNDERSTAND TBEI. Py Panir

Tovey, | C. 1s i demy by o) l‘i et m, g

FROCHOUEE Y CORIECTION (TS TOTR
ENTURES 0? JOI ﬂl'l‘ OOMPANIES, Hv F. D,
Hzap, BA (()xmx). of Incoln's I wn, Burnser-al-Law. In demy HKvo, clath
Rilt, 112 PP . . ..
TRANSFER OF "STOCKS, SHARES, AND OTHER MARKET
TIES. A Mauual of the [ aw and Practice By, 1) Hean, 3 A.(Oxon). Secend
Edition, Revised and Erdateed I demie Aea, cl th gilt, 220 pp. . N
WHAT 15 THE VALUE OF A SHAREP By D W. Rossaren. In demy 8vo, hinp
cloth, 20 pp. . | .Y
HOW TO TAE! MINUTES, Faued by E. Marti, ECLS. Second Edition,
Enlarged and Revied,  Dodeny o, o *oth, 126 pp
DICTIONARY OF SECEETARIAL LAW AND PRACTICE. A compeehensive eney-
clopardia of wformation an | dirs-tien on Wt matters conn~rtedd with the work of
a Company Seer-tary. Fullv il trated with the necessary forins and documents.
With sections nn spocial tranches of Secretarial Wark, \ith egniributins by
nearly 40 emneat duthonties, F Lted by Putnir Tovey, IgCd In nne vol.,
half lcather m®, rory pp  Thind Ldition, Revised and Lo . . Wt
PACSIMILE COMPANY FORMS. (%ee p. 4)
ANY ACCOUNTS. (\" Py

INCOME TAX

PRACTICAL INCOME TAX. N\ Guide t-dthe Oreparatio ﬂf income Tax ; urng,
By aegrivn | v« P O IR R 1 B

dbnﬁ AX PRACRICE &

m

Pmnu ct, 1 18, and Lecrsions 1n the Cor
Edition, Re: vhedandw lndemyavo,domdlbulpp . .
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JMIRES. YMENTS. Guaranies Paymests and Lavies Soe Glosed Mines
w‘b[)uh wuf the A:rfmmu rntered o between the Coal Controfler and the
Collwrry Ogoers  1ig W T '«lum, In dumy 8vo, cingh gilt, 130 pp. . Net 138
A2 WiD sUPER-TAX LAW AND CABES. incliding the Finance Act,

g, With an Am'm llln dedldﬁ Gude to Income Tax Law, and Notes
on land Tax. By W ‘: SxLitNg, Tl Edition, Revised, In'demy &a

clotk git, 472 pp.

Hiotadiag Bxcess Miner:) Rights) DUTY, and Levies ander the
Muniticus Mn. Ine oy ratng the Provisious of the Incoms Tas Acts
niad- applicable bv Statuw and l.v anlanon. also the Regufations of the Com-
misymees of lnlasd R v . F. SvggLING. Fuur(h Edition, Revised
and Enlarged. In demv bve, rlulh gm 433pp- . . ..o« Net o128

BUSINESS ORGANIZATION AND MANAGEMENT

e}

OFFICE ORGANIZATION AND MANAGEMENT, INCLUDING SECRETARIAL

WORK, Bv Lawrtnck K. Dickskr, Mtom, FCA, and H, E. Biaw,
Fourth Editing, Revised 1 deiy $vo, cloth gilt, 306 .. . Nt U8
AL OFFICE ORGANIZA' AND MAK ', A comprehensive

Manudl of miormation and direstion on matters conneeted with the work

Oficidls of Municpahties  Edited by W, Bateson, ACA, FS.AA

10 crown 4o, half leather mit, with 2¢o foras, didgrams, eic., 503 p) . Neb 28/-
WWG-IOWIAIDI‘AMOM ORGANIZATION. By J. Giuous W n.l.uum:‘

In demy Bvo, cloth lm r". T -
? TION, MANAGEMENT, AND ACOOUNTS. B
E. A, Core, and H. \\ u Koweon Tn aensy 8vo, cloth gilt, 170 pp., wit
UK brms 8-
OIOAIIZM'IOI AND ACCOUNTS. By J. W. Innes, FCA. .y
and T, Lm.m(mu wan, CL D deny Koo, eloth git, 135 pp Ret @/-
GLUBS AND ANAGEMENT. v Fuavus W. Prxiky, FCA. O] ﬂl‘
Muddie Tempic, IM"H‘” af-Law  In demy e, doth gﬂt. :w‘)é\.w "
RAPERY BUSINESS ORGANIZATION, MANAG!
l“nnr luvuv I demy v, (IulAhlgll, 102 Rp . “ [
mm SINESS ORGANISATION MANAGEMENT, By C. L. T.

unumm. and J. ARPHUR SwART, Second  kdiion. In  demy , Bve

doth, 160 ﬁ oL . . L
C MANAGEMENT. Bv Gro. B, Lisov, Wlun a

Foreword by U, 1, Mo-oravy I ddomy Bvo, clxl‘lzwu 260 pp . Nt M

ZATION,
SURANCE OFFICE OIGAHZAHON mmmr ooomgl {Seep. 7

BANK ORGANIZATION AND M, EMENT, (See
mt(xgnon?n OFFICE onomzmon, mfnnnﬂ' AND ACOOUNTS. °
to.

INDEX SYSTEM. *lt Pruciplec, Uses, Operation, and Component
Patts. I crown Bvo, clth, 100 pp. Nt Lo
l?‘l& l'lmr Prinaples and’ Their Apphcalim to Modern Office
Requren®ote B 1. A, tore  In ciown 8w, cluth gilt, 200 pp., lﬂ @0
mnornwumo. By W, Dsssonouchk. In demy 8vo, cloth, 9o

ADVERTISING- AND SALESMANSHIP

ADVERTISING. DBv Howanp Brinct water.  In crown 8vo, cloth, 120 pp. . Neb

R

ve

ADS. mﬂ& By Hixunet N, (asson, In demy 8vo, cloth, 167 pp., . Net 78
Y AND PRACTICE OF ADVERTIEING. Dy W. D bco'rr. Ph.D.

In large crawn 8va, «Inth, ot illistrations Nt 7/6

m‘“" m\‘ ill!l FORCE. By P. T. Cmmamvoron. In demy Ow.l‘ "

) »; .

DVERTISING ARRANGFMENT. By F. A. Parsons,
. by 10 ‘u(h 138 pp , with many dlustrations . @ . ¥-
ll‘ lll* Hanry Tirper, In demy Bvn, cloth gilt, 406 pp. Wk &8
o Advertisement Construction.

8 SHIP.
C. Ihmu. TarcvrtHa and J. W, Funce? Formd T. Swinsorwg
Garioxaks. Size, @ w. by of i, cloth, §8 pp. @nth
X Q it Scorr. l"h D. In drgly la
aaion 38 G.€. Gausoler, Tn' um 8vo, elo‘h‘
By N. C. Folvean, assistedfyy 29
. In crown Mo, cloth,

., e
%ﬂ.mmﬂn mAﬁmE.BmhmmM‘Ig
s @ v e e

-

with 6211 trasions
, By W.AA,

s$=§$



BUSINESS HANDBOOKS AND WORKS OF
' REFERENCE ’

ENCYCLOPAEDIA AND DICTIONARY OF B
oy 1A Suati, Bk, LLI (Lo, Horier o Lav pedenthrta
ributors, A reliable and compichensive wurh of teterene on
wmnmdal suh]ects, specially u‘t}m. for the bisy merchant. the comreruial
lm‘knl. and the modern man of Murs. With numercus mags, ilustiations,
facsimile business forms and legal docutients *diagranzs, et o ¢ voh, \arge
crown 4to (each about 450 pp.), dnlll mu

Faeatver gt - fumgﬁ

CATOR. A rnmprwlru\ur gude o b
desigued for eommmnal students, clerks, TRy TN I«:[lmd :3‘?..:’:.\"»'\'
Howtaxo, M.A., M.Sc,, LL.D. Assisted by upwasds o g0 Spoctalists ax ron-
tributors. With many maps, illustrations, d«ummu Duagrams, etc, umml—u
in 3 vols., crown ¢to cloth gilt, about @00 pp., wrmkled odges . .

BUSINESS MAK’S GUIDE. Edited by 1. A, Statra, B A, n B S mx-du-
Revised. ln crown 8vo, cloth, szo pj. - . ‘lmu
PUBLIC MAN'S GUIDE. Edited by ] A, Stanig, BA, ILD (Lum]i A Ihmi
ook for all who \ahc an anterest i qm witts o the davee T cmwn ﬂm, coth
Nt

xlu. “app. -
mm'. NC‘LUDING rnwwa. INSURANC
INDUSTRY. Bv the Kt How, Fxiptunk Hem lA(nun,:.
Anuur.a-sﬂml,u.t D.Litt., Rovira Bruer, CB, et lu demy bea, cInth
et

gilt, 205 pp.
WouE{ AND THE FIOCK AND snm MARKETS. Hv |-m l)wm
In crown 8vo, dom. 124 Pp. . R Xob
EVOLUTION OF THE MONEY nmm‘ \mi-lﬂbv. A\n Hv-t-nr 2 and
Analytical smdy of the Rise and Dioveloptt ot of Fuiance ava Centraliz~t, Lo
oedinated Force, Bv Epus 1. Powsus, LI, (Lond §, NS (e, ondd,
In demy 8vo, c\mh it 748

, AND PRA icE OF THE STOCK EXCHANGE. hv A
Porzy, B.A., Bamsier-at-Law, and b, H L aketigr ks Gotin, of e Stock
Exchange.

rcond Edition, Revised.  In demy 8vo, ¢ doth g, g8 g o Kok
' OFFICE ORGANIZATION, MANAGEMENT AND oeom

By J. E. Dav. Indemy o, cloth UL, 242 PP . .
or WORLD'S CO! CTS, llv] A ﬁunx.
B.A., LLB, (Lond.). Second Editon, Revised. It dbmy Bvo, duth, 170 PR«
TRLEGRAPH CIPHERS. A condensed v seabulary of 101,000,000 pronounceable
Mwwds.dldmkn«s ByA‘.\\ E. Cnmnvw Size 12 an, b"";"
L]

mmlm 0OMMSSION, AND mnnmtnm ll)- lwir“ Ilrmunuu
Sige 3 {a. by 44 In., cloth, 100 PP + . I’

BUSINESS TERMS, PERASES, AND AMVH‘!IOIB. hmnh hmn m. Ihm.d

and Ealasged. In crown Bvo, cloth, 280 pp. et
TERMB TIONS, (outamung ovet l.ono |rr

and s00 |bhwmnueu';d n wmmcw wnh drim:umu Size 3 m. by 4| .

cloth, 126 .J

TRAMWAY ll‘lllﬂ VILVAW nm I!WII '!l! Allllm "

F. A, Mitcacsow,  In demy Bvo, cloth git B .
THE TRADER'S Gm owm COURT mmm ‘Q lmhclp l’v&
cloth, 112 p]z.

OOMPLETE GUIDE mmgvm: . B; lhe [L]
. Rev. J. H. Bacox, niodu:ap! cloth, 118 pp . nh L. Ne
BOW STUDY B 1 Dmxs 4 Edtvon, In

~ 8vay Y I | ]

mnmm- urnoox. 4‘ . R Stanubeo, PLT,
T 50 . u}‘ m‘nf o foth - u&a"
maADER'S crown 8vn, clbth, 260 pr. | L
Drapery sad ) Accounts. BnycunnBl 3
ad Grown' Acecoabs. By W, F, Thrud
and Ironmongens’ w By S. W. Fuapaty
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COMMON COMMODITIES OF COMMERCE
AND INDUSTRIES

h book s warrwn Bvag rloth, with mauy 1lustrations, about 130 pp. . Net
umer. By A. Isserson,
COFFEE. From Growes o Consumer. By B. B, Keanz.

OILS. Animal, Vegetable, and Mineral By C. Awsworrn Mircnewe,

018 By Avnrrw Whiar,
zml% Mmﬂvm?olmhwm By C. 8eapte and

B
i

2
]
g
g

uction and Manutacture. Bv C. Hoor
OOPPER. Mmmb‘ﬂle MLI By L K. P1carp, dswe, Ro}d Schoo! o
nes, 3 Jun and M

COAL. DMW?!WMMMWM&EMUL Bv Francis

5 M1
TIMBER. = From the Forest 10 its Use in Commerce. I’v W. Buitock.
LEATHER. From the Raw Matrrial to the Fraished Product. Bv K. J. Aocock.
COTTON. From the Raw Material to the Finished Product. By R. J. Peakt,
SILK. Its Production and Manuiacture. Hy Lrruer Hoorer.

w Maf to the Fimshed Product. By J. A. Huwrra.
. T M to Hn.hd Product. By ALrkrn S. Moone.
ACCO. From Grower fo Smoker. Iiv A. E. TANNER.

CLAYS m CLAY mnum By Avewen B, Srariz.
P”, s Hustory, Sources, and Production. v H. A. Mappox Silver Medallist,

55

GLASS AND GLASS MAKING. v P Mawsn . .
GUMS AND RESINS. Their Ocourrence, Properties. and Uses, )'v Ernest J.

INDUSTRY. B Hoxacr Wyatr, B.A.
THE BOOT AND SHOE INDUSTRY. I | S. Hagrning
GAS AND GAS MAKING. Hv W 11 Y Winnir
B e,

'S PRODUCTS. hv A, R. Wagves, F.CS , ALMech.E,

PETROLEUM. By \uwinr Devuiat, 1 ditor n[ I‘vr Prtroleum Tams.
SALT AND THE SALT INDUSTRY. K\ Catvegr,
KNITTED &ABRICB. Hy J. Cuaditriai mzl] H Quirer.
ZIMO. By T. E. Lones.

. LAW
ELEMENTS OF coumcm LAW. Bv A. . Dovctas, LL.B. (Lond.).
Inerwn v, cluth, 128 pp, N2t
LA ENGLAND. B\ | A. Sx.nn, BA LLB. (Lond)

Inorowe By, doth, :u TJ‘. Soventh Editien ot
W. HoLtanp, M. \ M. % LL. D. OI the \lm
© Rempie, Rarrister-al- La- ln iml-ca 8vo, rinth, t20 rp.

UI“IOII AND ANSWERS IN WII&M LAW. Bv J Weos Tlu'ru'll.

Barvister-at-Line  In crown bvo, cloth gilt, 172
MINATION NOTES ON €O Law. iy K. W Howiawo, M.A. e
P, Cligh, 6 mnlvv W, st opp, Net

AL

Cork. In crown Sve cluth 228 Net
ABBREVIATIONS' By EMA’ Corr. mr:

Bz
»-

Febuion, T cfl 8v, cb iy, 210
CITOR '8 GUIDE. An lﬂlrnd to the work of a solicitor's
ofhce; with a clapter on Cists. By lke Authur ‘u crown lvn, cloth
Rit, 210 . Not
ANCDNG. Iiv Eg\, ('m-r 1 efwn 8y, cloth, 206 pp. Net
WILLS, EXECUTORS,, WE!‘ With agChapter o xnmmy! By
~Sﬁl:ﬂh’3 [] rh- Innkrap vo, cloth, 122 Nt
GENCIRS, elo, e\ By LAWIII(CI Ducxw, i Lew, In
finkeca) ‘mh 116
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BILLS w‘l, NOTES. B A S Third
In demy 8vo, cloth g 1, 21. W’ :.‘J aten BAL LLE. Edm\.w'-t,
CIPLES MARINE Lawgeve z
Revised and Enlarg:d.  In denv 8}:"1 ol ﬂ: m: 2:1\:: oamw. Curd l‘“i‘:’
LOE OF COMPANY LAW. By F. D. Hnn, B.A \Omv in army Mo,

To OOMPANY LAW. by R W.

@ Hor M N
svo, cloth gilt, 20 p& Y ILA\" 4 Mae, LLD. ln mm

EXAMIMATION N m'e COMPANY LAW. By R. W. iloLiann, M A, M

LL.D, Cloth, 6§ 1, by 3§ i, 50 pr. Net
ANIES AND COMPANY u l"Aurr with the €4 \panies (U nw tulaton)
Acx, 1908 and the Act of 1913, Bv A ('. n-wnx LLB. (Lind t, Second
Edition, . In demv 8vo, cloth g1, Pp. Net
COMP4NY élllﬂ' Adlr-stn-i leading d u N x» BvP.D linn. BA. @01,
In"demy 8vo, cloth gilt, 3 Net
ENT'S GUIDE 1’0 mwn LAW. By Avtutk L Cuarsiax, M A,
LL.D. (Camb.). ln crown Bve. cloth gut, 200 pp . . . Net
RAILWAY (REBA'A'ES) CASE LAW. Bv Gro 15 Iiwintay  In demv boo,

cloth glll. uo%m 9 SE w0 Net
CRET COMMISSIONS AND BRIBES lCﬂRlS’l’lA!

I)!ES. GRATUITIES, TIPS, etc.. The Prevention of Corruption Act, 1908
By ALBERT CREW, of Gray's Inn, und the South- Lastern  wweust, Burrisier-ab- Law
In demy 8vo, cloth gilt, 108 pp. . Net

HOUSE DUTY., By W. L. Sxituva. Indemv ve, choth g 't 457 pp.

THE LAW OF CARRIAGE. Dv J. E R Sireneve, BA, of the Mullie lempe,
Barvsster-at-Law. 10 o+ mv 8wn, cloth g lt, 340 1. et

THE LAW RELATING TO THE CARRIAGE BY LAND OF PASSENGERS,

. ANIMALS, AND GOODS. Dy S. W. CLARKE, * tne Muddee lemp s, Basrisier-
at-Law In demy 8vo, cloth @i, 30 pp

ot
THE STUDENT’S GUIDE TO BANKRUPTCY LAW AND WINDIXG UP OF
COMPANIES, Bv F. PoRTER Faus.e1, BA, LLB, Barrsto-as-lae  1n
crown Bva, cloth mit, 196 pp. Not
[GEMENT AXD BILLS OF SALE. liv \.
VALENTINE BaL., MA, and G, Miws, B A, Barrssters at- [ e brd Editen,
Revised] and Enlarged.  In duav &vn, cloth :h gy . . . Net
FARM LAW. By M. G. Jouvsox In demy By, cloth qui, 100 pp Net
GUIDE TO THE LAW OF LICENSING. 1he Haulbwk m e Dawice Hoi oo
By J. WriLs Tuatciik  In demv 8., cloth it 1o Net
LAW OF REPAIRS AND DEAPWATIOHS. A Ihmlh(rt hr Students and Prae-
titioniers. By T. Cato Worstorn, M A, LL.D. u crown s, u.m.gu:i

10
”3 HOE. A Hamdbook 1 "Gy deets .w| Practiioners Ry
w. Nlmuw Hiwmirr, LL D (Lond . Barester ad-Tan o the Middle va'h':‘

In crown 8vo, cloth eilt, t4q [p. Seeowl Iu vn, Reviod
THE LAW OF PROCEDURE. A Handbosh £ 51 nlats an | Practtumers, .'H;

the came author.  [n demv Svo eloth get, 120 pn,
BOOK AL GOVERNMENT LAW. By J. W 18 Tnatcusr. In

large crown Bve, cloth @it, 250 10 .
THE LAW RELATMG 10 THE CHILD: ITS PROTECTION. EDUCATION, AND
By R. W. Horasp, M.A., M5, LL.D. Iu demy bvo, e th

211, 166 pp.
COME T.

FOREIGN LANGUAGES |
FRENCH

'8 FIRST STEPS IN FRENCH. By n vizetriLy. An
veaior Wth abwary, Liustgied.  Iu crown 8vo, lunp
L In crSwn 8vy, 180 pr®, hmp el

FRENCH Part
FRENCH oolnﬁ- Gn. Up preparationly
(Also 1 2 vols. * puu.auu;‘m 8 net)

BASY PRENCH 00NVERSATIONA! L SENTENCES. | mm,.,.ni
l{'umg-uuvnumnmﬂ arown §vo, 3 P u
i1

AX AND SUPER-TAX LAW AND CASES. (See p. W ,*°
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TOPRINTS' YADE MECUM OF FRENCE OOLLOQUIAL OONVERSATION. Handy
sigafor the pocket,eloth . . . . g . . .,
AND miouATio PERAJES. By E. ). Keasey, BA.

o In crowm 8vo, 15t pp. . . . N . . . . .
uﬂﬁﬁs&& COMMERGIAL PRENCH, By F. Massors, In rom
168 pp, . L L,
-FRENCH OOMMERCIAL mmm

F. W, Surru. lnwnm !vo,clnlh 5§76 pp.

nnlmvuuu By!’. WM,
Daaree. VA, ll & L. l:mm 8vn, pd
BYF. .lDwn,M.EﬁL

FRENCH OONVERSATION. B! V. 'R
Hisegrn, In crown Bvo, cloth, 102 . det

GRADUATED FRENCH - mﬂmm uomnomu. By
Mavrice Dengve It crown 8vo, 1ho et

crown Bvo, cloth giit, 1t pp

pp. .
FRENCE BUSINES Firat 'vnu In crown 410. '3 . . . Net
FRENCH BUSINESS LETTERS Bv A. H. Bxawaanot. "Sexies. 'I:

crowmn 8vu, 48
OOMMEROCIAL bﬁmn ENCE IN PRENCH. In crown Bvo, cloth, 240 pp. Nek
mmﬂc& Enghh-French, Lo crown v, cloth 250 pp. Neb
AND EXERCISES N COMMERCIAL FRENCH. ByE.T. Gll!ll’llll,uA.
lnongn 8vo, ot

clth, 1
OCOMMERCIAL mﬂm AND ABBREVIATIONS WITH TRAN:
1n erawn Bvo, 32
wmmﬁ'uvm&msmmvms. lnuonlvo,lo

“%ﬂ"“‘ . .
COMMERCIAL FRENCH. Vhith Notes and 'Iran:lltm in Enghm
In crown 8w, (b th, oo py ..‘
FRENCH COMMERCIAL READER. _in crv fun, clith, o
KNGLISH-FRENCH AND FRENCH-ENGLISH DICTIONAR' %ﬂlﬂl 'nlbs
AND Siz 21 by oo, ddoth, rmnml«dr-mm S40 Net
G8 OF FRENCE REG

VEST POCKET LIST OF ENDIN| " AUXILIARY
VERBS. With Notes ou the Pasticiples and the lunnmva Suc 2} n, by 140,
3 pp. e e e e e e . ]

GERMAN

GERMAN OOURSE. Part I §d net. Cloth P .lﬂ
KEY TOMGERMAN OOURSE. In crown 8vo . . .

mmcu.ou.nl RAMMAR. In crown 8v, 102 L lcoth

BAREALSILACEIAIR. o b oy pe

. £n mn 8vo, ch;lk
m‘&;l‘l mm‘la anmcxs. 1o :niwn Gvn, 1: pp . l:
W n crown 8vo, i m
mn.lv!ml
3 ON GERMAN. By A. flanckxavss, MA., PR.D. cm&
i,
mﬂnb:’ﬂ'mihﬁ PAPERS WITH MODEL ANSWERS In ‘wown l‘:‘
Wh&ﬂl m onnn, By j Bnnlu,, MA In crown Dvu.
t, 182 Not
N JMWIIINL Mmmm,llmpdo;h.‘
o, 1, 100 pp. ; No. 2, . e e e
ARY &annnu By Liwis Ihun. I.A.. 'l:
DENCE IN GERMAN, In csown ®o, ¢ clnth, 340 w. } 3
CE. Enghsh Gmnan. In crown 8vo, cloth,

mrng hngs-n 8pp. . . et
f By 6, An:t‘ Smmds-fﬂ‘u.”inum
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SPANIRH
m.ﬁ"' bt A Rrad g

m MECUR OF P,
"NOTES ON SPANISEL By Aurao’'Cauvenr. "@oth, 6 in, hy

in., 56
lllllﬂm ByC.A.Touano. I mwna X
.. Staopp . . " “’.“‘5“.@

Net

SPARYE VERBS, Regular sad Irupuer. Qc R. Macnoxata, l'-'f;--n e
(OR IN SPANISE. In crown Sv». cloth, 3,

NANUAL, OF SPANISH COOMMERCIAL  (ORRESPONDENCE, ‘"'3'“

¢ MACDONALD. Lu crown 8vu, cleth gilt, 32w pp . Nl

Iml;l m l:mmm mmﬂ. By ‘the mn Alnh;l‘

crown 10;
". m{. nmn. By G. R. Macoowato, In crown 8vo, cluth,
llm With Notes and Twu\aunm in l-.ngh'-h

In uwn cloth, oo .
SPANIEH BUNINESS First Series. i crown 8o, 4 Nt
SPANISH BUSINESS LETTERS. By E. McConneit. Second bu'm lnum vo,

[/ m nnuu. With Abbreviations and’ Translathm, In
crown Bvo, 32
TIONS AND INTERVIEWS. With Cotfespondence,

I [ b ) loth | LI
nvoices, otc. In crown bvo, g0 hmp clotl -
SPANIRE-EXGLISE AND mauh-sﬂlmf oonncm mmolm Hy

G. R. Macponan. In crown 8w, clath git, ez pp. M m

mm VADE MECUM OF I'IITAAIA‘:ALMM m‘ﬂo'l.‘ v

m TTALIAN GRAMMAR. B+ Lutcr Rn:u I crown Bvo, cloth gitt
oonmmucs. Fnuhlh Ttatun. Tn crown lvn. clnlh =

H‘prm LETTERS. By A. Vaiciwiou. In crown o, ql pp. =.1 &

L)
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b MISCELLANEOUS o
PORTUGUESE GRAMMAR, iiv U A. and A. Touspano. In crown
8vo, cluth, 210 pp. . ¥-
oonmnuer. Mﬁb-rm T erwn m d«; A w"
2 3 . .

CORRESPONDENCE. By G &,

M, 1 I3 u?u; of ).}
JACDONALD,  In crown Rvo, cloth, 1 e
DIOTION mcw. RRESPONDENCE IN ENGLISH, FRINCH

Ay " oo m'mm AND RUSSIAN, Third

GERMAN,
e Bt odetoy pon ol ith, 718 . Net 100
m By I uu Im.m In auwn um. d«w "
Bo .
Ml&ll.ﬂ“lll HVI wmum Beiug about 1,007 terme and prrases

) nts i French, ln-rman, ﬁp-cm and
A1
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ltalian, Sige 3 fu. b'y d in.. rmh, usrp. . . . ve
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PITMAN’S 8HORTHAND

All books are ‘In foolscap@vo s“mlnl mm‘m,.a.
IRSTN\ﬂlo“’BOQKS ‘.

“
PENANS ..mmm An element®y ek wlun’ smmun' th

m';!ind“r‘nnmmmm" : . R

"8 KBORTHAXD PRIMERS. la thces Bonks : .m '
amdAdvanced . o . . . . ‘ﬁ d;
g 1




PITHAN'S SRORTHAND READING LESSONS. Nos. 1, 2 ,a'nds .
0y “ PITMAN RTHAND READ! mqﬁ Nos, 1, 1, and
rﬂ;’& 'lm BOOKS. r?:x, 1, 3 Anen

mg thr lhwrv of the sovtem.,  Foolscap 4o (8§ m !vy 64 ln.

W
M EXFRCISES. Obing .
"m‘l 'mm

PITMAN'S SHORTHAND INSTRUCTOR. Comniete Instruetion tn the Symm.

8;
THE CENTEXARY mmzamnmnmm In crown 8vo .
SUMMARIES ml “PITMAN'S SHORTHAND INSTRUCTOR” Sie, 2}in,

IAIIUIL (,onl-um ﬁmrucum in lhe lntumdhle Style,
' " Cloth

. %3 - is!'!

2 pEme 'r Ereppp R

by 4 tn

with 100 kxctenes

Kef
PITRAN’'S momnmumu:. Wreittng Exercises i ordinary print for Masnual
PITMAN AND REPORTER.

an.nmug mstruction in the Advanad
Style: 'uh 2 1 X(ftisey . . .
"Gk

EXERCISES, Exeriises on all the rules and eon(ractrd words. [n
ordiiary print, counted for de tapon . 6d; Key
RTHAND CATECHISM. In crown Bvo
PITMAN ‘s SHORTHAND WRITING zmcx S AND Enmnm l'lﬂ& In
crown 8vo, paper boands .

EXAMINA' ﬂﬂlmsonmn’ssnonmm h\ M w. B. \\lml 8!5"

by s, cloth . .
IORTH,

[ 6s.
Elementary, with Key. lu crown 8vn, oblon
Intermediate, with Key, l‘n 1:‘01:1‘:: bvo, u’hlu‘(‘fx .

Advanced, with Koy, I crowey Sun, oblong . ) N
GRADUATED TESTS IN PITMAN’S SBORTHAND, Ilustratinc all the rules in the
Intermed aie Sevle,  Jo note-bovk turw, post Bve (G au by 34 . ), with xu]ed
Tl L .
STUDIES IN PITMAN'S SHORTHAND. e
TALXS WITH SHORTHAND STUDENTS. Bv jaues Hyvzs .
CRATS ABOUT lo’l"l'lnl'! sgomm“gv (;'lﬂ;t I;l Brercuen .
LECTURETTES SHORTH. i aves L
PITMAN'S ‘uomm RAPID COURSE. A S 1 Twenty Sunple Lessons
covermPrhe whole of the syt and \p('cul‘ .nhpml tur bu‘.lul'-s purpuses. In
crown Bvo C e . . . Cioth

‘-}:ilh Additions! hﬁmnn COUR N
PETNL THAND RAPTD SE. ADDITIONAL EXERCISESON .
RXADDG BXEROLS. §ON THE KAFID COURSE . Sh v banel, crow Bvo, 62 pp.
'8 SHORTHAND 00) lln MURSE. Smuny adapted k1 com-
mm:ul stndents . .  Ren 8 Adds E Cloth
A ; Additional Exercises
PITHAN'S EXERCUES I8 BUSINESS mmx';' By'A mmm,'x P
(Ham.), F.CSpT. .
by
GRAMMALOGUES AND CONTRACTIONS
AND OONTRACTIONS. ¥ uee 11 clawes .
GRA UES AND CONTRACTIONS OF PITMAN'S
RA| S AND CTIONS OF PITMAN’S
v ) G Grow. In Shut‘h.md with Key. i crown 8ves
D MEMORI 'Rt GREMMALOGYS OF mnl'l
fed by 1. ) GRwea .

Sz rjubv s, .
- I

BRTHANDs DICTIONARIESe

m.o by o e cuth

ARS8 %’!‘B D DICTIONARY. | crowns .- 1o, 3
;I'rl %ﬂmm L Urow Bua(rlm, b?q;:) 178 pp. (ln{?:

' 'S POOKKT SHO! unnlmonum R vt 32100(3) wlhy 43 in.), Cloth
b ] Im ABSISTANT. lu crown 8vo, Cloth  .my « o«
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SHORTHAND PHRASE BOOKS, BY(C.

PERASE 3 o Cloth
w rmmunamu Eactoin z«m‘m
anmi mé r‘w
Bullders and Ship l.m and
Baval and ad
EEDICAL
ap Inguduction and Liste ot [htase g.ame, (uthnes, and Ablteriations, 1n

By H. Nicmasson.  With

@crown Bvo, cloth Nat
mm CLERK'S (Wm!. By\’luunri Couxm.: AC LS. 1hcrown v,
oh . .. . v e

mcrmom AND SPEED PRACTICE BOOKS
CORSESPOMDENCE BOOKS. (L1 Toe Coemcal Trde.

The

P|‘- Mln‘ lu -mhl ATV prang Bach

GRADUATLD mcnmu tical Gpeeches. (2 Sermoas._ L

mlwvml In crown gvo. . . . . Bach
BOO! .

“Each

TRERET TR ??SSSF?S ]

STUDENT'S Iner. B, 41y R

GRADU .TaD DICTA BOOKS, (New S.rivsy | and 11 L.

GRADUATED COMMARRCIAL LETTERS POR DICTATION. n} .. by 6n,
PRACTICE. lu crown Bv, clath

PROGRESEIVE DICTATOR ftud | v, 1 cown By L clah L
OANDIDATE'S DICTATION EXRRCISES. 1. «cuwn 8vo, cloth
DICTATION AND

OCOMMERCIAL TYPEWRITING
SPRED TESTS AND GUIDE TO RAPID WRITING IN SHORTHAND. n crowu bvo,

e  cloth
SPEED m Wah Introduw ton o A quisition of Spmﬂ by

p. b IAcmw I erown $vo, coth . . . .
'TIVE SPELLER AND SEORTHAND vocum.uw. By tnanrs F Sartu,

lu u wn B\, Inunh . . R . . . .
1’10;‘”.)0‘8. Now. 1. 2 3, and l. woby e Each

P 1 I PrTMAl S SuGRTHAND, iy Y Mamon’
‘mm 0’ IN SHORTHAND. iiv l'.. A Cork, 1o ordinary prisd.
1n ﬂul‘n o s
SHORT-CUTS IN SHORTHAND. B) Groxcr lxnmw FLPS. In

s

crown 8y : -
mm'r Ry W B Borroux and W. F. Swanr. In drmy
Bvo, chn . . . Net 78
COMMERCIAL LETTER-WRITER. Advanced Stvle . 1-; Key 8.
WORE IN SHORTHAND. “v.itueny of legs)l gud other Jrofe. St
Work comnoely ditayd teda g . W cetke, 1 the Advaneed Stvle 18 Koy 0.
OORRESPONDENCE DX SHORTHAND. In crown 8vo, cloth 28
BU! OORRESPONDENCE IN !EOI‘I'H“D i the Advanesd Style. 1 85, 10d.
TRADE CORRESPONDENCE IN SHORTHAND. 1. 'he Advanced Stvie, 183 o
U CORRESPOND! IN PITMAN'S xrsl.
Secowd, and Thud b ey Advarcd Style, with Krys m mduwy pnut. luh
in crown 8vo, oblong, Liump cvth . . . . Vs

SHORTHAND READING BOOKS

In the Bm-tlu Style.
ARSOP'S FABLRS PN
nn READINGS. Vuth Ke e e
'8 SHORTHAND lilbll. Ulustrated. . . .

0 TALES
5‘:.‘:‘}' BUSHMAND %rm STORIES e
FeraY’s PHONOGRAPHIO READ n,pa' gty

R
'] 'S VOYAGE By Joxaruax Swrr. Wil Key. Cloth
SURMARDR 10 aw OVuxk sToMES. & icie K.
THE VICAR OF &VAKEFIELD, by Urivsa Sovoserrn. inugiffia. 28 ; cioth
SKETCHES. v \Wjgnivurex | m‘ \hlh I.i: ot

By varinus Auttifs

TALES OF
g'“"m Au  brdgment n| j
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OV EHORTHAND. Concmersial  Tastiindions. .
% @) Landers of Commenes. wqc’-nm’dmu-::

I te Advasced Birie,

MW L ke . . o
ORRINTHAS © 'U(huu.n CRENS. [
IﬁlwmsmAConnbm i

. . . Cloth
mmormmﬂcxmn ok, 1. 1 and I ‘Bach, cloth
THE WORLD I¥ mmu iy Ve

By J. 5 Brackix. V-; Cloth Koy
BE50ay Yhow AMERIGAH Avrmoms Wb Kev }" !
THR LEGDID OF KLEXPY ROLLOW. By Wasmingron Iavino, With Kty .
ﬂ? VAN WINKLE. By Wasuinvaron laving. With Key .
IN BUSINESS TIAIIM. ByG. K. Blcxnu,AC.lS (Shorlh:md

Rditon), 288 pp. . .
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ot u.mn'lmmm By J. W. Tavion. In foolscap

L 44

llllim o ‘rEk camea  SBORTRAND. By E. J. MoNuani, M. 14

“Wlﬁlm ALPRABET. nAn,byuln NN
Mounted an canvas with rollers and varnished Net

CHARTS ON PITMAN'S SHORTHAND. Twruty large Charts (az2um. byﬂq.ln.l

DERIVATIVE AND COMPOUND WORDS IN PITMAN 'S SHORTHAND Bv H.W. B,
Wirson. In foolwap 8vo
BISTORY OF lmlﬂxlb. By S lngtc Piran. Fuurth Bdmon, Rzm;da

Is crown 8wy, cloth
. TYPEWRITING
THE JUNIOR TYPIST. A E. D Denmv 8w, cloth .
NEW OOURSE IX rm'mmv mgr. By )'I‘:': Smm“:.u)‘l,:z'.ur o'l,arn- post 4\0 o
i) MANUAL. van be used with any achme. Sixth

Edition,  Lar, t gt cloth . PR
for any ‘nachine—

On cards, 4¢*examples, foolscap foho . . .

In tote- buo& {ue standing by the side of the machine . . .

In note-| in_coverd

AND TESTS IN TYPEWRITING, Foulscap folio. Quart
cloth, Third Edition, revised 0. Fowap Guater
70 TRACH TYPEWRITING, By Kate Picxann, BA. (bond) *Crown 4to,

cloth .
OTICAL OOURSE IN TOUCH TYPEWRITING. By C. L. Smm. English
%ﬂm revised and enlarged. GS»:M I hs\ " .JI b ..“

. ize, j0in, by ‘ﬂ ﬂ .

gTON TX R }Hutl.d“ For N E 5 am!’7. 10and 11. With Exer-
and 1llustrations.  Nunt! jon, ge post 4o, . Net
mnmmmmm B)A J. SVLVI'ntn. Large post 4to
AL (Group System of Touch Typewriting). By

BAR-LOCR TYPEWRITER MANU,
H. ETaErinox. Large t 40 .
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