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NOTICES : INSTITUTE MEETINGS

Wednesday  s5th March Manchester—3 p.m. Meeting of Selection Committee, at
Institute.

Tuesday 11th March Manchester—3 p.m. Meeting of Publications Committee,
at Institute.

Wednesday 19th March Manchester—1.45 p.m. Meeting of Finance Committee, at
' Institute.

Wednesday 19th March Manchester—3 p.m. Meeting of Council, at Institute.

Other Organisations
Bradford Textile Society—

Monday 3rd March Bradford—7.30 p.m. Lecture, “A Few Reflections on the
Weaving of Artificial Silk,”” by W. W. Marland, at Midland
Hotel.

Monday 17th March Bradford—7.30 p.m. Lecture, ‘““International Co-operation
in the Textile Trade,”” by J. H. C. Hodgson, at Midland
Hotel.

Halifax Textile Society—
Wednesday 12th March Halifax—7.30 p.m. Lecture, “Does Retail Distribution Cost
' too much, and why ?”’ by J. Walker Clark, C.B.E., at

White Swan Hotel. _
Wednesday 26th March Halifax—7.30 p.m. Discussion, “Education.”

Huddeysfield Textile Society—

Monday 3rd March Huddersfield—7y.30 p.m. Lecture, ““The Functions of the
Conditioning House,” by E. H. Townend (Bradford Con-
ditioning House), at Technical College.

Monday 17th March Hwuddersfield—7.30 p.m. Lecture, ‘‘The Peculiar Economics
of the Textile Industry,” by G. R. Carter, at Technical
College.

Keighley Textile Society—
Monday 1oth March Keighley—7.30 p.m. Lecture, ‘‘Personal Decisions in the
Textile Trade,” by H. Binns, F.T.I., at Kiosk Cafe.

Batley and District Textile Society—

Thursday 27th March Batley—7.30 p.m. Lecture, ‘“Faults in Yarns and Cloths,
their Detection and Prevention,” by H. R. Hirst, M.Sc.,
F.I.C., to be followed by Annual General Meeting, at
Technical College.

g”t%‘h Association of Managers of Textile Works—
aturday 8th March Manchester—6.30 p.m. Lecture, “The Increasing Use of
Cotton Fabrics for Industrial Purposes,” by F. Nasmith

F.T.I., at Athenzum.

ﬁ C;nghester College of Technology Textile Society—
Sday 11th March Manchester—7.30 p.m. Lecture, ‘‘Artificial Silk Manufac-
ture,” by Jas. Innes, at College.

Leicestey Textile Society—

Fri .
riday 7th March Leicester—7.30 p.m. Lecture, ‘‘Making-Up,”” by Walter
O’Brien, at Victoria Hall.

Bacup Textije ociety—

ed
nesday  12th March Bacup—7.30 p.m. Lecture, “Ring Frames,” by James
Calvert, at Natural History Rooms.



Wednesday 26th March Bacup—7.30 p.m. Lecture, ‘“Waste Processes,”” by H.
Gartside, at Natural Hlstory Rooms.

Todmorden Textile Society—
Wednesday 19th March Todmorden. Lecture, “High Drafting,” by F. Hill (Black-
burn Technical College).

Nelson Textile Society—
Monday 24th March Nelson. Lecture, ““Dobbies,” by J. H. Place (Richardson,
Tuer & Co. Ltd.).

Wigan and District Miwing and Techwical College Textile Society—
Friday 21st March Wigan. Lecture, “The Whittaker Loom,”” by J. Whittaker
(Inventor), at Technical College.

Leigh Municipal College Textile Section—
Wednesday  5th March Leigh. Iecture, “Rope Driving,”” by Mr. Leigh, B.Sc.,
A.M.I.Mech.E., at Municipal College.

Rochdale Cotton Spinning Mutual Improvement Society—
Tuesday 18th March Rochdale—7.45 p.m. Lecture, ‘“Dobson and Barlow’s Mule,”’
by S. H. Kay, at Barlow Street Rooms.

Littlebovough Textile Society—
Monday 4th March Lattleborough—7.30 p.m. Lecture, “The Steam Engine,”” by
B. Sutcliffe, at Co-operative Cafe.

Soczety of Chemical Industry (Manchester Sectzon)—

Friday 7th March Manchester. Lecture, “‘Fine Chemicals,” by Dr. F. L.
Pyman, F.R.S.

01l and Colour Chemaists’ Association (Manchester Section)—

Friday 14th March Mawnchester. Lecture, ‘“‘Colours Used in the Rubber In-

dustry,” by G. F. Thompson, A.I.R.I.
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warm-dyeing vat colour possess-
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PSYCHROMETER

The most accurate humidity measurer

Improved model as supplied to the
Meteorological Office

Particulars on application

C. F. CASELLA & CO. LTD.

Regent House, Fitzroy Square, London, W.1
(Please note New Address)

EISS

IMPROVED MICROSCOPE STAND ESG

Fully inclinable, with new flat type built-in mechanical
stage, new Meyer slow motion focusing, illuminating
apparatus with rack and pinion, fixed body tube, and
triple revolving nosepiece.

Complete with optical equipment as follows :

Achromatic Objectives

8 (2/3”) N.A. 0.20. %—h;_};genian Oculars 2.
» x5) and 4 (x10).
40 (1/6") N.A. 0.65. . Condenser NLA. 1.2,
90(1/12") 0.i.,, N.A. 1.25. with iris diaphragm.
Price in case £37 17s. 0d.

For Dark Ground Work

The Zeiss Siedentopf Cardioid Condenser, with centring
device, for use with objectives up to N.A. 1.0 and object
slides up to 1.2 mm. thick.

Price, in case £4 4s. 0d.

Special Objective *“X”’ recommended for use with the
Cardioid Condenser.

Primary magnification 60, N.A. 1.0. Price £10 17s. 0d.
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Full particulars in List “M93/405”° from

=——a=w CARL ZEISS (London) LTD
s Winsley House, Wells Street EARLZEISD)
Oxford Street, ,LONDON, WI,
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etc ' Spinning Frame
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Artificial Silk Staple Fibres.

Hartford Works OLDHAM England

Manchester Office Royal Exchange
KING'S HOUSE, KING STREET WEST TUESDAYS and FRIDAYS, PILLAR L6
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PROCEEDINGS
~ Lancashire Section

Meeting at the Institute, Manchester, on Friday, 6th December 1929,
My. W. T. Boothman in the chair.

HIGH DRAFTING *
- By W. A, WaALsH |
(Messrs. Howard & Bullough Ltd., Accrington)

INTRODUCTION :

As you are aware, there are many ‘‘high draft’’ systems and textile machinists,
like all other manufacturers, have to supply what their customers demand.
Consequently, if a particular customer is persuaded by the inventor, or is the
inventor himself of a system which he considers the best, it naturally follows that
a licence has to be arranged to supply that particular system. In addition to
supplying several such systems, most textile machinists have also to be in a posi-
tion to offer to customers an arrangement which will justify the extra cost entailed
and give good results, so as to bring forward repeat orders.

There are no fixed dividing lines determining where ordinary drafts finish or
higher drafts commence. It is the arrangement provided for drafting rather
than the amount of draft used which constitutes the features known as ‘high
drafting.”” The term ‘“high draft,”” like that of artificial silk, is a misnomer,
and a better description is ‘“through drafting.” With the ordinary 3-roller
arrangement, a much higher draft, say 15 or more, can be exerted on long cottons
and fine roving, as against a draft of about half that amount on short cottons and
Coarse roving, but the larger draft, under the first conditions, does not necessarily
imply ‘“high drafting.” - o

The object, then, of “high drafting’’ arrangements is to extend the control
SO as to include the maximum number of short fibres whilst allowing the longer
fibres to be pulled through, and as a result of the extended control, higher drafts
can l?e used. This is illustrated by Plate I. Herein |

_ Fig. 1 shows the usual 3-line roller ring frame with bottom rollers 1 in., % in.,
I 1n. diameter as used for cottons of about 1} in. staple. For this cotton the
usual. setting between the centres of front and second bottom roller is 13 in.

Fig. 2 shows graphically the percentage of pulled through, controlled, and
floating fibres. ’

Similar particulars are shown on this plate in Figs. 3, 4, 5, and 6. Figs. 3
and 4 relate to 3-line roller ring frame with smaller diameter middle bottom
rollers than Figs. 1 and 2, whilst Figs. 5 and 6 relate to 4-line roller ring frames.

_The use of “high drafts” with the usual 3-roller system presents greater
iiolrfficultles with a coarse roving and short cotton than with a fine roving and
o g cottons, on account of the closer settings necessary, in the attempt to extend

€ control to the shorter fibres. The difficulties arising with ordinary roller
arrangements have led to the introduction of a great number of “‘high draft”
arrangements, which, whilst allowing a close setting to maintain control, are
lesigned to allow the long fibres to be pulled through.

* .
In the unavoidable absence of Mr. Walsh, this paper was read by Mr. Wilson,
B .
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High Dmftz’ng——W' alsh PIQ

EARLY INVENTIONS

o ] lish-
rd of inventions relating to the textile mdust'ry takelaln out; ‘t;gfrEllfals b
o 1;16C0 rtiéularly Lancashire men, is a record of which we davc?t ver lyusuany
b b s P; In this record, if a diligent enough seef,rch be ma e,k 1 it
be ?0 prc;)l‘ihét most of the modern inventions, especially those taken
be foun H
Continent, have been anticipated.

. - Phil;

There is filed in the English Patent Office a patent taken 01::‘;1 m“18§3 ?ﬁrfu{; Iip
Chell relating to drafting arrangements which clearly defines the ‘“‘p |
idea. One passage from it reads—

The introduction of the
material to be o

entirely new.

endless revolving straps to support and cgnybiﬁggr(gotgz
perated upon between the rollers, and which I likewise

IC1 1 t not
This invention over a hundred years ago clearly anticipates the idea bu
present arrangement of the Casablanca system.

Whilst “high draft”
upward

other s

the

arrangements on a limited scale have been_in uicrqffc)g
s of 30 years, the advent of the Casablanca system gacthf tgle;lr)lgll)li 11(512.
ystems, and the birth of the present vogue may be stated to be
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High Drafting—Walsh P21

THE PRINCIPAL MODERN SYSTEMS
The various arrangements which are in use can be divided into three main
systems—
(1) Tape systems.
(2) Three-voller arrangements with vavious types and disposition of top rollers.

(3) Four-volley arrangements with various types of second top wollers, and
variations to the weighting of the thivd top vollevs.

Three- or four-roller arrangements are classified by the number of Bottom
rollers used without reference to the Top rollers. These are illustrated by
Plates Nos. 2, 3, and 4.

Plate 2 shows the tape arrangements.

Plate 3 shows the 3-roller arrangements, and also a special arrangement
with bottom rollers having a “‘bridge’” between. See Fig. 7.

Plate 4 shows the 4-roller arrangements.

PrLATE 2

You will note all these arrangements are devised to give a close setting to the
front pair of rollers, and at the same time to give control in the drafting field
and to allow of a pull through or continuous drafting. Theoretically, the Casa-
blanca system attains this continuity of drafting, but in the opinion of many
the tape systems have serious disadvantages. The first experiments with the
Casablanca system were made on our frames, and in the year 1913 we were
asked to take over the licence for this system. We did not do so, as we already
hafl attained some measure of success with ‘“‘high draft’”’ on 3-roller ring frames,
using a light second top roller of 3 oz. weight.



muuum l

l||

LL

ﬂm m uum

i

e, |




High Drafting—Walsh P23

Many thousands of spindles were supplied by us as far back as the year 1911
to the particulars shown on Plate 5, Fig. 1, namely, 1353 in., § in., 157 in. bottom
rollers; with top rollers 1§ in. uncovered front, £ in. second, and 2 1n. back. You
will note the second bottom roller is of large diameter, as the cotton used for the
counts to be spun allowed for a wide setting.

We were also making 3-roller arrangements in 19o4, as shown by Plate 35,
Fig. 2, having bottom rollers $ in., §in., and % in., with top rollers 1§ in. uncovered,
5 in., and 2 in., whilst we made 4-roller arrangements in 1895 having bottom"”
rollers 2 in., $1in., $ in., and 3% in., with top rollers i in. uncovered, 2 in., 3 in.,z_'
and 12 in., as shown by Plate 5, Fig. 3.

PLATE 2

\Yhilst the 3-roller arrangement with small diameter second bottom roller
and light second top roller is the simplest “high draft” arrangement in use, it
has the following defects—

(1) If the back top roller is lifted to insert a new roving, the adjacent roving will
be out of control and will run through without being drafted.

- (2) The drafting takes place between the front and back pairs of rollers, and no
. grmedlgte or break draft is present to break down the twist in the roving to prepare
efore it passes to the drafting field.

In the 3-roller arrangements, with two top rollers on the middle bottom roller

zsfshown by Plate 3, Figs. 2, 5, and 6, an attempt has been made to overcome the
€iects of the simple 3-roller arrangement. It can be taken as a desirable feature
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that the path of the roving through the rollers should be in a straight line, and

the 3-roller arrangements with two top rollers on the middle bottom roller do not
fulfil this condition. « |

In the 4-roller arrangements, the main point of difference, apart from the
many types of second top rollers in use, is the method of weighting the third top

roller. On Plate 4, Fig. 2, the third top roller is weighted by a saddle extended
from the weight hook on the front top roller. '

SUCCESSFUL HIGH DRAFTING

The primary conditions to be attained in a successful “‘high draft’’ system are—

(1) A close setting where the main drafting takes place. =

(2) A control of the fibres in the roving, which allows of the minimum number o
floating fibres.

Secondary attributes desirable in the use of a “high draft” system are—
(3) Fifty per cent. or more increased draft.

(4) A resulting yarn as strong and level or even strongér than the yarn from a normal
draft machine. .

(5) The minimum additional work added to the operatives.
(6) Production from the ring frame at least equal to that from a normal draft machine.

(7) No additional expense involved in maintaining the “‘high draft’ roller arrange-
ment.

(8) It naturé,lly follows that the arrangement must be of the simplest form to give
conditions (5), (6), and (7).

Much experimental work has been done by us in trying various systems,
and after prolonged experience under mill conditions, I am convinced that,
generally speaking, the 4-line system shown by Plate 6 will give the closest

approximation to the results desired. I wish briefly to draw your attention to
the following features of this system— |

The break draft between third and back roller 1s 1-28.
The break draft between second and third roller is 1-54.

These are calculated drafts, and not fully obtainable, because the second and
third top rollers are self-weighted. The third line of rollers is necessary to assist
in the correct working of the second pair of rollers, and they are set beyond the
point where the main drafting ceases. The third top roller must exert a pressure
to grip firmly the roving, and generally speaking a self-weighted roller gives the
best results, but for very coarse and hard-twisted rovings additional pressure to
the weight of the roller may be an advantage.

You will note there are two traverse rods which are always applied whether
single or double roving is used. This is necessary, as the distance from front
roller to back traverse rod is greater with the 4-roller system than with the
3-roller system, and the additional middle traverse rod reduces the “lag’’ of the
traverse on the front roller which would obtain without it.

The drive to the traverse motion from the back roller is speeded up to com-
pensate for the lower speed of the back roller, due to the higher draft. The
traverse motion must be in perfect condition, and the total length of traverse

should be, say, } in. larger than normal, owing to the greater distance of the
traverse rods from the front roller.

Loose-boss front top rollers are advised with roller cloths thicker than usual
to give greater cushioning on the front bottom roller. The front top roller
should be made as large as possible; for a 1 in. diameter front bottom roller it
should not be less than 4 in. diameter, uncovered, or, say, 1} in. diameter
,COYered. It is better to make this roller % in. too big than 1 in. too little. If
It is too small, trouble 1s experienced with roller laps.

The roving should have the minimum amount of twist, which necessitates
Mmore attention being given to the various parts of the creel.
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There are two under clearers and two top clearers.
The diameter of rollers for cottons of different staple lengths with the settings
usually adopted are shown in Table I.

A-PRoLLER ARRANGEMENTS.

PLaTE 4
Table I
(a) Rollers and Settings for Indian and American Cotton up to 14 in. Staple.
Bottom Rollers Top Rollers Settings
Ist ... 2 1n. or % 1in. 1 in. or 48 in.
’ ’ 16uncoverlgd } § in. adjustable
2nd ... 3 1n. 2 in. (variable) \
[ 24 1n. adjustable
3rd 2 1n. % 1n.
_ . | 1 in. fixed
4th ... % 11. 2 in. ..
(b) Rollers and Settings for American and Egyptian Cotton for Staple 14 in. and Upwards.
Bottom Rollers Top Rollers Settings
Ist ... £1n. or 1 in. 12 1in. or 42 in. SO I .
uncovered f 37 in. adjustable
2nd ... $ in. % 1n. (variable)
| 28 in. adjustable
3rd ... 7 in. 1 in. ",
1% in. fixed
#ho .. 1 in. 2 in. } kg M TS
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The combination of a close setting between the first and second pairs of
rollers and a light second top roller is applicable to the spinning of both coarse
and fine counts, but for the coarser counts a stronger yarn will be obtained with
a second top roller heavier than that suitable for the fine counts. The limitation
of weight of the second top roller in combination with close setting is that at
which “crackers’” will be found. No rule can be stated which is applicable to all
conditions, but for coarse and medium counts a highly polished solid cast-iron
roller with round-ended tapered nipples is generally used, and for counts of 36’s
and upwards, a light second top roller made from a steel tube with cast-iron ends
and tapered nipples is used. The second top roller pivots are tapered with the
end slightly rounded to ensure free rotation.

Defects of 4-Roller System

There is more fly deposited on the weight hooks and roller beam than with
the normal draft machines, and this, in conjunction with the extra line of top
rollers and bottom rollers, and extra top and bottom clearers, means a little
more work for the operatives.

In England, operatives have been paid, in some cases, a little extra, varying
from 14d. to 3d. per 100 spindles per week.

Unless care is exercised in making the piecings in the roving, there is a ten-
dency to produce more ‘‘slubs’’ on the 4-roller system than on the 3-roller system.
This latter defect may be overcome to a considerable extent if the spinners will
twist in the rear end after puttmg in a new roving bobbin, otherwise the tail end
is not drafted.

For yarn to be as free from “slubs” as possible, the best way to run in the end
from a new roving bobbin is to present it to the back rollers, and just after it
passes between these, to break off the old roving just behind the back traverse
rod. The short length of double roving, assuming we are considering single
roving in the creel, will then be ejected from the front roller, the end will break
down, and will have to be pieced up at the front.

Advantages of the 4-Roller System

The cotton used and the yarn to be produced from same are factors which
prohibit one from saying the 4-roller system is beneficial in all cases. Generally
speaking, however, especially for medium and higher counts, it can be said that
the 4-roller system will allow for 509, higher drafts to be used, and the resulting
yarn to be as good as regards strength and regularity as the yarn produced on the
ordinary 3-roller system with the lower drafts using the same cotton in both cases.

Alternatively, by using a ‘“‘high draft” arrangement at the ring frames, and
using the normal drafts, it is possible to spin a cheaper cotton than with the
ordinary draft arrangement, and to produce as good a yarn. By this method,
for some counts a bigger saving may be effected in the raw material than would
be effected in wages by increasing the draft at the ring frames.

I will now give some of the results which are being obtained with the 4-roller
system.

My first example is that of a mill with the usual 3-roller ring frames spinning
23’s from 4-6 hank roving, using double roving at the ring frames, which had
therefore a draft of 10, and three passages of speed frames were in use.

The installation on 46 hank roving had 41,160 spindles, which produced
69,580 Ib. of yarn per week.

The wage bill to produce the roving, including the men unloading cotton to
the finished roving, but omitting the carder and undercarder, was £225 4s. 1od.
This gives :777d. per 1b. of roving produced.

The wage bill in the spinning-room, omitting the spinning master and assistant
Spinning master, was £174 5s. 4d. This gives -60o11d. per Ib. of yarn produced.



MIDDLE TOP ROLLER.
WOOD.
WEIGHT 299 OUNCES

 MIDDLE TOP ROLLER.
CAST IRON.
WEIGHT ©°07 OUNCES.

SECOND TOP ROLLER.
CAST IRON.
WEIGHT D24 QUNCES.
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The total wage cost was therefore 1-3781d. per Ib. of yarn produced.

Trials were made with the 4-roller system, and it was proved that higher
drafts could be used at the ring frames without impairing the strength and regu-
larity of the yarn. It was decided in the first instance to reduce the hank roving
from 4-6 to 3-4, which increased the draft at the ring frames from 10 to 13-53.
Three passages of speed frames were retained.

H & DBs STANDARD ARRANGEMENT OF
4-RoLLER HigH DRAFTING.

PLATE 6

Owing to the arrangement of the machinery, the space available, and other
Teasons, more cardroom machinery was used than was necessary to make the
Coarser hank roving. For example, the spindle speed of the roving frames was
reduced from 1050 to 850 on installing the ‘“high draft’” system, as it was con-
Sidered that two frames on 3-4 hank could not be satisfactorily followed with a
Spindle speed of 1050 r.p.m., and since the frames were available, there was no
Point in retaining the higher speed.
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Ten thousand and eighty more ring spindles were added, and it was then
decided to increase the number of preparations from 10 to 12. This involved the
addition of 14 cards, two sets of drawing and two slubbing frames. The number
of intermediate frames was kept the same, and the number of roving frames
reduced from 56 to 4o.

As will be seen later, the first installation only partially utilised the economies
which could be made, but even so, the wage bill to produce the roving is practic-
ally the same, viz., £226 8s. 7d. for “high draft” against £225 4s. 10d. for ordinary
draft. -

The 10,080 extra ring spindles increased the weight of yarn produced from
69,580 1b. to 86,620 1b. per week. This gives -6273d. per 1b. of roving produced.

The wage bill in the spinning-room is £221 4s. 8d., which on the production
of 86,620 lb. of yarn, gives -6129d. per lb. of yarn produced. It will be noted
that this is slightly higher than with the ordinary draft. This is accounted for
by the extra wages to be paid to the spinners on the “high draft” system. The
total wage cost is therefore 1-2402d. per lb. of yarn produced, as against 1-3781d.
per 1b.

Further trials were made with increased draft on the 4-roller ring frames,
and after exhaustive tests it was proved beyond question that yarn could be
spun from a coarser hank roving and omitting the intermediate frames, which
was equal in strength and regularity to the yarn spun on the ordinary 3-roller frames.

An installation of 43,680 spindles, producing 73,840 1b. of yarn per week was
installed, omitting intermediate frames, and a 2:76 hank roving with 16-66 of
a draft in the ring frame was adopted.

With this latest addition, the wage bill to produce the roving, including the
men unloading cotton to the finished roving, but omitting carder and under-
carder, is £168 8s. 4d. This gives -541d. per lb. of roving produced.

The wage bill in the spinning-room, omitting spinning master and assistant
spinning master, is £181 6s. 8d. This gives -584d. per 1b. of yarn produced.

The total wage cost is therefore 1-125d. per lb. of yarn produced.

When this installation had been working for some time, it was found that
the yarn was slightly stronger than from the ordinary 3-roller system or the 4-roller
system, using three passages of speed frames. The conclusion was that this was
due to the increased humidity obtained in the latest installation. ‘

The results are summarised in Table II.

_ Table II
Ordinary 3-Roller System ' 4-Roller High Drafting | 4-Roller High Drafting
System System
, Ist Installation 2nd Installation
Drafts Drafts " Drafts
Hank Draw. 155 - Hank Draw. 17 Hank Draw. 166

Hank Slubb. 64 4-13 | Hank Slubb. 72 4-23 | Hank Slubb. 86 5-18
Hank Inter. 1-50 4-17 Hank Inter. 1-56 4:33
Hank Roving 460 6-13 | Hank Roving 3-40 4-36 | Hank Roving 2:76 6-42

Ring counts spun, . Ring counts spun, Ring counts spun,
23’s ... 10:00 @ 23’s ... 13-53 23’s ... 16-66
(Double at Inter. . Double at Inter. (Double at Roving
Roving and Ring "~ Roving and Ring and Ring Frames)
Frames) : Frames.

Wage cost per 1b. of yarn | Wage cost per lb. of yarn | Wage cost per 1lb. of yarn
up to roving, -777d. ' up to roving, -6273d. up to roving, -541d.

Ditto for spinning, ‘6011d. | Ditto for spinning, -:6129d. | Ditto for spinning, -584d.

Total wage costs in
blowroom, cardroom
and spinning-room 1-3781

Total wage costs in Total wage costs in
blowroom, cardroom blowroom, cardroom
and spinning-room 1-2402d.| and spinning-room 1-123d.
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It will be seen that the difference in wage costs from men unloading cotton
to yarn on bobbins, between ordinary 3-roller system and second installation
4-roller high draft system, is 1-3781 less 1-125=-2531d. per lb. of yarn. In the
second installation on the ‘“high draft” system, there were exactly 509, fewer
speed frames than in the ordinary 3-roller system. This resulted in a reduction
in—

(1) Productive expenses.
(2) Establishment expenses.
(3) Financial expenses.

With regard to productive expenses, the largest saving was due to the reduc-
tion in power, this being approximately -0o4d. per lb. of yarn. Other items
under productive expenses, such as oil, leather, ropes, bands, brushes, repairs,
etc., are ignored.

The second installation on ‘““high draft” cost approximately 758,060 less in
machinery, and the floor space occupied was considerably reduced when com-
pared with an installation on ordinary 3-roller drafting.

The Establishment expenses, such as taxes, rates, rents, and insurance, and
the Financial expenses, such as interest and depreciation, I do not propose to
elaborate, but the saving on these, along with the saving in production expenses
and the reduction in wage costs of -2531d. per 1b. of yarn, have resulted in a
total saving of approximately -5d. per 1b. of yarn produced, which on a basis of
a production of 73,840 1b. of yarn per week, means a saving of approximately
£150 per week.

The foregoing data have generously been given to us by one of our customers
for the purpose of this paper; it is a case, however, where low counts are being
spun from much better cottons than are usually used for such counts, but the
data are comparative, and will therefore, I trust, be of interest.

The next example embodies data obtained from one of our customers in
India. In this case the counts spun are 20’s, from Indian cotton of staple length

—9 in. On the ordinary 3-roller ring frames, a 2-hank single roving requiring
a draft of 10 was used.

Our 4-roller high draft arrangement was installed, and 1-3 hank intermediate
requiring a draft of 154 was used.

The yarn spun on the 4-roller arrangement is 5 to 6 1b. per lea stronger than
that spun on the ordinary 3-roller system. '

- Over 10,000 additional ring spindles were added without any increase to the
number of speed frames, the additional cards being available.

The actual spindle speed is 10,000 r.p.m.

The turns per inch, 17-2. ‘

Diameter of ring, 1% in.

Production 8} ozs. per spindle in 10 hours.

This case is not typical of the results usually obtained on 20’s in Lancashire.
The yarns spun in India, either on ordinary 3-roller or 4-roller high -draft ring
frames, would not usually be considered satisfactory in Lancashire. No definite
statement can be made which is true for all cases on these counts, as so much
depends on the cotton used, and in many cases it is better to only slightly reduce
the normal hank roving and retain three passages of speed frames, and to use
,the “high draft’”’ 4-roller arrangement at the ring frames with a draft only slightly
INCreased. By the adoption of this method, a cheaper cotton can be used to give

4 yarn equal in strength and regularity to that spun on the ordinary 3-roller
Ting frames. .

& Further examples from our Continental customers using our 4-roller “high
Taft” arrangement may be of interest.
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Hank Intermediate Table III
or Roving Counts Drafts Remarks

(1) 1-75 Intermediate 21 ... 11-4 ... Yarn is as strong as formerly obtained
(single) from 3-hank roving.

(2)

(3)

(4) 5-5 to 6:0 Roving ... 45’s to ... 16-3 to ... Second top roller, steel tube.
(double) 60’s 20 Weight 1,000 grains.

and on 4-roller “high draft” ring frames.

Second top roller, cast-iron.

Weight 2,250 grains.

4-6 Roving ... 38’sand ... 165 to ... Cotton used (American).

(double) 42’s 18-2 Second top roller, steel tube.
Weight 1,500 grains.

4-0 to 5-0 Roving ... 40’s and ... 20’s ... Second top roller, steel tube.

(double) 50’s | Weight 1,020 grains.

In conclusion, four summaries of machinery, Tables IV, V, VI, and VII,
are presented to show the difference between the machinery required for new
40,000 ring spindle mills on 36’s and on 70’s spun on ordinary 3-roller ring frames

Whilst many variations to these sum-

maries can be made, they are representative of many installations on these counts.
Machinery on Table V would cost approximately £2,000 less than the
machinery in Table IV, and the reduction in cardroom wages would be approxi-
mately £19 per week. Machinery in Table VII would cost approximately £3,000
less than the machinery in Table VI, and the reduction in cardroom wages would

be approximately £25 per week.
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Table IV

36’s Ordinary Draft.
No. 7 hopper bale opener, 38 in. wide, delivering to mixings )
No. 9 hopper feeders, 38 in. wide

Openers with 24 in. diameter porcupine cylinders, 38 in. wide
Single Crighton openers

Cage exhausters to suit No. 9 hopper feeders ;==

No. 9 hopper feeders, 38 in. wide

Single Buckley opener combined with scutcher and lap machine,
38 in. wide

Single beater finisher scutchers, 38 in. wide J

Revolving flat cards, 37 in. on the wire, 50 in. cylinders, 26 in.} _

doffers at 609-3 1b. each of -14 hank

Drawing frames with 2 heads of 4 deliveries each=40 ﬁnishing}
deliveries at 905 lb. each of -14 hank

Slubbing frames of 100 spindles each=500 spindles at 71:7 1b.)
per spindle of -625 hank ;=

Intermediate frames of 142 spindles each=1,420 spindles at}:___

25-0 1b. per spindle of 1-55 hank

Roving frames of 180 spindles each=25,040 spindles at 6-97 lb.} =

per spindle of 5-0 hank

Ring frames of 400 spindles each=40,000 spindles at -87 1b. per} —

spindle of 36’s double roving
Table V

36’s High Draft.
No. 7 hopper bale opener, 38 in. wide, delivering to mixings )
No. 9 hopper feeders, 38 in. wide
Openers with 24 in. diameter porcupme cylinders, 38 in. wide
Single Crighton openers

Cage exhausters to suit No. 9 hopper feeders g

No. 9 hopper feeders, 38 in. wide

Single Buckley openers, combined with scutcher and lap
machines, 38 in. wide

Single beater finisher scutchers, 38 in. wide )

Revolving flat cards, 37 in. on the wire, 50 in. cylinder, 26 in.
doffers at 602-3 1b. each of ‘11 hank

Drawing frames with 2 heads of 4 deliveries each=232 finishing
deliveries at 1,121-2 1b. each of ‘11 hank }

Slubbing frames of 86 spindles each=344 spindles at 103:5 1b. }
per spindle of -50 hank

Intermediate frames of 142 spindles each=_852 spindles at 41-5} _

Ib. per spindle of 1-25 hank

Roving frames of 180 spindles each=2,880 spindles at 12:21 Ib. } _

per spindle of 3-5 hank
Ring frames of 400 spindles each =40,000 spindles at -87 1b. per}
spindle of 36’s double roving

Lb.

38,483

36,560

= 36,200

35,850
35,500

35,148
34,800

Lb.

38,050

= 36,140
= 35,880

35,622
35,382
35,164
34,800

Draft

4-8

51

571
14-4

Draft

4-5

50

5:6
20-57
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Table VI

70’s Ordinary Draft.

No. 7 hopper bale opener, 38 in. wide, delivering to mixings

No. 9 hopper feeder, 38 in. wide '

Single Buckley combined with scutcher and lap machine ‘
\
J

|I

Single beater finisher scutchers

Revolving flat cards, 37 in. on the wire, 50 in. cylinders, 26 in.
doffers at 418-7 1b. each of -17 hank

Sliver lap machines at 4,162-5 1b. each

Ribbon lap machines at 4,125 1b. each

Combers at 590 1b. each (15% waste)

Drawing frames with 2 heads of 4 deliveries each—32 ﬁmshmg)

- deliveries at 437-5 1b. each of -20 hank

Slubbing frames of 96 spindles each =384 spindles at 36:0 1b. per }
spindle of 1-1 hank ‘"

Intermediate frames of 142 spindles each=1,136 spindles at 12- O}
Ib. per spindle of 3-3 hank

Roving frames of 180 spindles each=35,760 spindles at 2:35 1b.\
per spindle of 11:0 hank =

Ring frames of 400 spindles each=40,000 spindles at -:336 1b. per\
spindle of 70’s double roving

!

ll ] II

H

Table VII

70’s High Draft.

No. 7 hopper bale opener, 38 in. wide, delivering to mixings

No. 9 hopper feeder, 38 in. wide

Single Buckley combined with scutcher and lap machine

Single beater finisher scutchers

Revolving flat cards, 37 in. on the wire, 50 in. cylinders, 26 in. ‘q
doffers at 411-2 1b. each of -15 hank

Sliver lap machines at 4,087-5 1b. each ... :

Ribbon lap machines at 4,050-0 1lb. each .

Combers at 579-2 1b. each (159, waste)

Drawing frames with 2 heads of 4 deliveries each—24 ﬁmshmg
deliveries at 575-4 1b. each of -15 hank

Slubbing frames of 80 spindles each =240 spindles at 57-1 1b. pery __
spindle of -75 hank } -

Intermediate frames of 142 spindles each=852 spindles at 159, _
Ib. per spindle of 2-2 hank S

Roving frames of 180 spindles each=3,240 spindles at 4-2 1b. }__
per spindle of 7-0 hank o

Ring frames of 400 spindles each =40,000 spindles at -336 1b. per }
spindle of 70’s double roving

H o

I

Lb.

17,630

16,750

16,650
16,500
14,150

14,000
13,840
13,710
13,575
13,440

Lb.

17,316

16,450

16,350
16,200
13,900

13,810
13,720
13,625
13,608
13,440

P33

Draft

55

6-0
6-6
12-7

Draft

5:0
5-8
6-3
20-0
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Yorkshire Section

Special Meeting in the Council Chamber of the Town Hall, Bradford, on Thursday,
oth January 1930, Lieut.-Col. B. Palin Dobson in the chair.

THE LATEST ASPECTS OF RATIONALISATION

The Council Chamber of Bradford Town Hall was almost filled on this occa-
sion, and the importance of the occasion was marked by the presence of the
President of the Institute, who presided. Among those on the platform with
Col. Dobson were the Lord Mayor of Bradford, Alderman A. H. Rhodes, Sir
Donald Horsfall, Mr. Wilfrid Turner, Sir W. E. B. Priestley, Mr. R. G. Bailey,
Chairman of the Yorkshire Section, and Mr. C. S. Ickringill, Hon. Secretary of
the Section. Introducing the lecturer, Sir Josiah Stamp, the President thanked
him for consenting to come to Bradford, and expressed confidence that those
present were to be interested and instructed by so eminent a lecturer.

In the course of his speech, Sir Josiah Stamp said that judging by recent
comments from influential quarters, a reaction was setting in against the process
of rationalisation. Indeed, if by rationalisation we really meant processes
which preserved the status quo, or which restricted output; if we really meant
nothing but mass production, monopolisation, and trustification, then indeed
the outlook was serious. Such a trend might be self-protective, but it would
inevitably also be nationally destructive. What were the facts? We had a
number of industries which for various reasons were in difficulties, and could not
market a reasonable proportion of their total productive capacity at prices which
would cover their costs. Two methods appeared to offer a solution—one was to
utilise devices for keeping up prices, and the other to keep down the costs. True
rationalisation, he urged, was a means of reducing costs by greater efficiency.
Pure individualism, particularly on a small scale, found a way out of such diffi-
culties by the economic annihilation of the less fit units. Though ultimately,
no doubt, these less-fit units had to succumb, in their dying struggles they
enfeebled the fit and reduced the whole industry to a precarious position. True
rationalisation did not seek to defeat or defer economic consequences, but having
ascertained the inevitable, sought to bring it about more quickly by definite
action. Its action was more humane and more certain; the units now going
under might not be the least efficient, but merely the weakest financially. Such
“selection’’ was arbitrary, and would be avoided by true rationalisation, which
would proceed upon a basis of technic.al efficiency and the greatest potential
good. -

In the public mind, said the lecturer, rationalisation was confused with
quotas, trusts, rings, and tariff walls. All these tended to inhibit the action of
economic laws. But if the term was associated with things which it did not
connote, a new term must be found. It was idle to suppose that in the present-
day foreign trade small individual units would hold their place against large-
scale units. It was no good kicking against the facts.

Referring to the textile industries, Sir Josiah said the small-scale industrialistic
units, the backbone of Victorian progress, depended for continued progress upon
supplies of personal capital provided by its abstemious living proprietors. Modern
taxation had completely altered the supply of capital, and it must now be attracted
from the rivulets of the many; only large semi-public corporations could command
this capital. We might not like this difference of outlook or control, but it was
inevitable, and therefore we must make friends with it.

Alluding to the industries which were in difficulties at the present time, the
speaker said first there came those in which the total output capacity was an
uneconomic conception, because it could only be marketed if prices were so low
as not to return net costs for that output.
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This could arise even where there was no great difference of efficiency between
the different units. Merging or combination would be a true rationalisation if
it saved selling and advertised costs, and if it concentrated like production in
particular units instead of splitting it amongst many. Arrangement for quotas
and price-fixing did not force lower costs, and therefore preserved the relative
status quo of the people in the industry, but made no contribution to the national
problem or the export industries. It suited industries made up of jealous or
rather selfish proprietors with no great difference in average capacity or enter-
prise. By common action they might not disturb the relations between them-
selves, but they might get the same aggregate profit, at a lower rate, from a large
and cheaper production.

In the second class, total output capacity was a most unreal conception,
because with wide differences in efficiency, a section of that total must be made
by some units which had costs much lighter than the others, and could only be
kept in existence at prices which would lose the whole trade. No merging or
device which maintained these units in production could possibly be real ration-

alisation. The passion for quotas and output restriction in such industries was
a national menace.

‘Highly capitalised units in the steel industry could only produce real benefits
in low costs if they were pretty fully occupied—the drag of the quota going to the

less efficient prevented this, and as a result a first-class plant half occupied might
have very high costs.

A third class were the industries which were sharing a reduced world demand
at common world prices, and were not relatively different from other countries
in efficiency or costs. Here, as possibly in the artificial silk industry, temporary
limitation and price-fixing might well be superior to general rationalisation.
But too many imagined themselves in this class who were really only hiding
from themselves the truth about a general loss of world position through high
costs, or a high percentage of obsolete units which were a drag on efficiently
and cheaply-produced total output.

The chief causes of “‘stickiness’’ about rationalisation were——

(1) A disinclination on the part of highly individualistic producers to believe
.that their conditions were permanently bad. So long as they thought themselves
In the trough of a trade cycle that would automatically come better they had no
compelling incentive to unite or take drastic action.

_ (2) The lack of a catalyst or agent that would precipitate action, particularly
if the financial supports behind the different units were rival banking interests.

(3) A desire to preserve the ancient status in any financial merger, regardless
of POtfzntial future differences through technical equipment. Any merger was
SO capitalised to be unable to break up the status quo, and close the least efficient
units, was doomed to failure. But if it were so heavily capitalised that it attempt-
ed to save potential losers from any actual loss, it was also hopeless.

_(4) SeCrecy and conservatism which kept anyone from knowing the total
p031t19n of an industry or the relation of its parts. Mergers arranged on a purely
ﬁna.n.c1a1 basis, without some preliminary technical examination to guide the
relat;ve ﬁnancial interests, were unlikely to be successful. A study of the German
accomplishment was full of meaning as to the imperative need for early action
M several parallel industries in this country.

rec(;;,l\g Opinion about Germany is that a very large part of ‘her remarkably rapid
by Whighli due to the extraordinary energy she has put into ratlonahsatlon.—
and Inean not merely cartels or groups, but actual scrapping of factories

fenewal of plant. She has had to do this very extensively on borrowed

;“‘f’ifr;‘leY, and for a time she is going to suffer before she can get the benefits from
o ra(l:rlslal point of view. For example, in the coal and iron and steel industry

aining units are carrying the capital cost of closing the inefficient ones,
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and they are finding it very burdensome; but there is no question about the
increased output at low costs which the existing units are able to give.

Another drawback of the rapidity of the German rationalisation is that the
inevitable contribution to unemployment which is involved has proceeded a
good deal faster than absorption. It is complained, too, by the industrialists
that the rapid rise in wages and the heavy capital charges are depriving them
for some time of any benefit. Rationalisation has hardly touched agriculture,
despite the fact that the characteristic element of the German system has been
not merely intense application to particular industries, but a nation-wide organisa-
tion of a most complete description for securing national efficiency in manufacture
and distribution.

Germany has been modelling her methods on the United States, but there are
two important differences. She has not such a wide market, and her labour is
so much cheaper that she cannot profitably carry the process of mechanisation
so far as they can in the United States. Where it would pay to replace labour
by machines in the States, it does not in Germany.

The day has gone by when we can afford to ignore the important advantages
obtained by large systematised German units compared with our own. Tran-
quillity is a fine thing, but it lies very near to danger.

I think that the activities of the Lancashire Cotton Corporation promise
more favourable results than one might dare to hope for, seeing that they have
only been in existence nine months. They are already in sight of 10 million
spindles, and have under way centralised buying and selling, centralised services,
and the avoidance of cross-traffics. They at any rate are not confusing mere
financial grouping with rationalisation, because the technical aspect is prominent.
That is clear from the number of cases they have rejected as being so backward
as to make it impossible to bring them up-to-date with any reasonable expense.

Is it not probable that the woollen industry will have to go through a similar
stage ?”’

A vote of thanks to Sir Josiah Stamp was carried on the motion of Sir Donald
Horsfall, Bart., seconded by Mr. Wilfred Turner.

I.ondon Section

Informal discussion wmeeting at the Institute Rooms, 104 Newgate Street, London,
E.C., 4th December 1929, Mv. L. J. Mills in the chair.

LEATHER AND SKINS FOR CLOTHING PURPOSES

The Chairman said they were particularly fortunate in having Mr. Lamb,
Principal of the Leathersellers’ Technical College, to address them, and he was
sure they would have a most interesting lecture.

Mr. Lamb said that he wished his audience to consider leather and skins from
a clothing point of view. There was an old saying that there was nothing like
leather. He would try and convince everyone that that was so. Everyone
knew leather was the outer covering of an animal in a form which had been made
soft and supple, and subsequently manufactured into articles of clothing and
footwear. Leather was made up of innumerable fibres, and for that reason
there were no mechanical means for reproducing it or for producing a substitute
for leather. One found in leather, especially when used for clothing, that it
contained properties which ensured perfect ventilation, and, unlike other materials
of a non-porous character, it allowed the waste products of the human body,
that was perspiration, to pass through or to be absorbed by the leather without
condensation. It could also be made wind resisting and to some extent water-
proof. It was further light weighing, soft, and durable. In its hygienic pro-
perties it was far in advance of any of its substitutes. The fibres in the leather
had to be very carefully preserved during the tanning processes, and it must
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necessarily have a good tensile strength. The raw material for a leather coat
was usually sheepskin, and the first operation these skins were subjected to
was soaking in water. After the skins had been left for a few hours the wool
could be quite easily removed. Then followed the process of dissecting the fibres
in order to ensure softness and pliability. That was carried out either by liming,
or could be done by the paddle method. As soon as the article was clean it
was necessary to get rid of the lime in its entirety before the tanning operations
were commenced. That process was termed ‘“bating,” which meant that the
skins were first washed with water and were then subjected to enzyonic treat-
ment. Then followed the tanning operations, and if done by vegetable means,
the skins were either suspended or laid flat and were moved from one bath to
another, which gradually increased in strength. There were four or five different
ways of tanning. It could be done by the ordinary vegetable method, it could
be carried out successfully with alum or with chrome, or it could be done with oil.
‘The vegetable tanning was a process employed for tanning sole leather, alum was
employed in quite large quantities for gloves, but chrome was used for clothing
leather of the better qualities and for'a variety of different types of leather, such
as glacé kid and calf leathers.

Continuing, Mr. Lamb said that in all classes of leather clothing the average
lady had no knowledge of the quality of the leather she was purchasing. But
there was leather and leather. Unfortunately, the lady would only set up one
standard so far as leather was concerned; provided it was leather, that was all
she cared about. There was good leather and bad leather, and he was sorry to
say a good deal of bad leather was now being used in the leather clothing business.
One of the most difficult operations in the preparation of leather for clothing
was the dyeing and colouring, the more so because to-day manufacturers had to
comply with many drastic requirements.

Considerable progress has been made in recent years in the manufacture of
fancy leather, in the direction of considerably improving the finished appearance
by the selection of dyestuffs fast to light and rubbing, and the obtaining of a more
'upiform and regular colour throughout the surfaces of the leather by the applica-
tu_)n of the so-called ‘‘pigment finishes.”” These finishes contained finely ground
mineral pigments held in a state of suspension in a solution containing a binding
.agen.t such as shellac, casein, or gum arabic. These finishes were more generally
applied by spraying at high pressure on to the surface of the dyed leather. This
method of finishing overcame the difficulties incidental to the obtaining of a
‘regI}lar and uniform dyed surface upon a material which had been subjected
during its lifetime, as was the case with the skin of an animal, to many accidents
and defects.

J.X hearty vote of thanks to the lecturer was proposed by Mr. E. B. Fry, and
‘carried with acclamation, Mr. Lamb briefly responding.

Lecture at Bayrett Street Trade School, London W., on 18th November 1929;
Myr. E. B. Fry in the chav.

VAT DYES, OR WHAT SHOULD THE PURCHASING PUBLIC
UNDERSTAND BY FAST DYE

Referripg to the fact that the public lectures arranged by the London Section
he Ir’lstltute were, by the kindness of the Comliany, usually held in the Cloth-
workers’ Hall, the Chairman said that it was an experiment, and, he thought,
& successtul experiment to hold this lecture in the West End. A further lecture
would also be delivered in this end of London and he felt sure the Section Com-
~mittee would regard the venture as justified and to be proceeded with next session.

~:After a brief reference to the history of the Institute and its objects Mr. Fry
‘introduced the lecturer, Mr. J. Blair. |

of t
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The lecturer said he hoped to make clear what classes of dyes could be said to
measure up to the public’s present idea of fastness. It was important to realise
that the public was being gradually educated to more stringent demands for
fastness. Vat dyes very largely satisfied these demands but they could not be
applied to all materials nor was it so easy to match shades with these dyes as it
was with other classes of dyes only slightly inferior in fastness.

The lecturer described what were now known as vat dyes and the means of
dyeing them based upon the use of the soluble leuco compound. These were
reduction products and on oxidation the original insoluble coloured forms were
secured on the fabrics under treatment. This to some extent explained the
fastness of vat dyes. A brief historical outline of the dye-making industry was
then given, and reference made to the work of Wohler, Perkin, Meldola, A. G.
Green, Clavel, and others in this country and on the Continent. |

The lecturer made special reference to the efforts to produce indigo synthetic-
ally and described the process now employed in its manufacture by the Society
of Chemical Industry at Basle. The relative fastness of indigo on wool and
cotton was discussed and its quality of fading pure emphasised.

Mr. Blair then proceeded to describe the progress made in the manufacture
and use of anthraquinone vat dyestuffs—ranges made by various manufacturers
being indicated. These dyes presented the highest fastness known among coal-
tar dyestuffs. A brief résumé of the history of Sundour fabrics and their
development followed, in which reference was made to the full story given
by Mr. James Morton to the Royal Society of Arts in April 1929. Some reference
was next made to the Hydron colours and to the relative cost of using vat dyes in
place of other classes of dyes. Except in good depths of shade the extra eost per
yard of fabrics dyed did not amount to much.

Finally, the lecturer came to the consideration of what should be understood
by the public as fast dyes. The term was not the same to the purchaser ofa case-
ment cloth as to the purchaser of knitting wool. Tests for fastness to light,
washing, water, alkali, acid, perspiration, rubbing, storing, chlorine, and ironing
were applicable and different dyes gave different results which should interest
and inform the public. Three factors determined fastness—(1) shade; (2)purpose;
and (3) kind of material. These points were elaborated by the lecturer, who
described fastness tests employed by the Clayton Aniline Company, and the work
of the Committee appointed by the Society of Dyers and Colourists to inquire
into the possibility of defining degrees of fastness of dyed materials. A descrip-
tion of the Neolan colours, a speciality of the Society of Chemical Industry,
Basle, was given and particulars of their use for wool, silk, and leather. The
lecturer illustrated his discourse with tests, charts, and specimens.

A good discussion ensured in which many questions were asked from the point
of view of the user as well as from that of the retailer or wholesaler. A hearty
vote of thanks was accorded to the lecturer.

Scottish Section
Meeting at ‘““Spread Eagle’’ Hotel, Jedburgh, on Wednesday, 22nd January 1930.

A party of about 22 members assembled at the hotel for lunch prior to visiting
the works of Messrs. North British Artificial Silk Ltd., Jedburgh.

In the absence of Mr. Hartley, works manager, Mr. A. R. Knight extended
a welcome to the Institute, and said that they were very pleased to have the
opportunity of showing the members through the works that day. He hoped
that the visit would prove of interest to all those present, and particularly those
who handled rayon yarn in the course of their daily work. They would find no
secrecy in the works, and were at liberty to ask any questions about particular
processes viewed during their progress through the premises.



Irish Section - P39

Mr. J. Macpherson Brown, Galashiels, on behalf of the Institute, expressed
a word of thanks to the company for their kindness and courtesy in allowing
the members to visit the works, and said that they appreciated very much the
spirit which had prompted the directors to grant the necessary permission.
Referring to Mr. Knight’s remarks, he made an appeal for greater co-operation
among the members of the Institute on general subjects, and said that they need
not be afraid of giving away any information on matters of common interest,
while there were many ways in which it was possible to work together for the
benefit of the industry as a whole, and their own separate interests in particular.

Mr. J. H. Lester, Manchester, a Vice-President of the Institute, who accom-
panied the party, also spoke, and appealed to members to realise that there were
great possibilities for closer co-operation on the lines Mr. Brown had suggested,
and that the activities of the Institute provided an excellent medium for co-
ordination towards that end.

Thereafter the members spent a very interesting and instructive afternoon
visiting the works, conducted by Mr. Knight, who gave a detailed explanation

of the various manufacturing processes employed in the production of rayon
yarn.,

Irish Section
Meeting at Belfast Municipal College of Technology, Thursday, 23vd January 1930.

The second meeting of the session was held in the Municipal College of Tech-
nology, Belfast, on Thursday, 23rd January 1930, when a lecture was delivered
by Mr. W. F. Whiteford (London), on ‘‘Costs and Statistics for the Linen Trade.”

Mr. W. H. Webb, who presided over a very large attendance, appealed for
a larger membership of the Irish Section of the Institute, and said every firm
ought to have at least one of its members subscribing. Mr. Webb said that in
the linen trade they had got behind in administration, and that Germany and
U.S.A. were far ahead of them in that respect, though not in technique. He
thought the report of the linen delegation to America was wonderful, and he
hoped and believed it would mark a turning point in the trade.

Mr. Whiteford delivered an interesting lecture, and spoke of the need for
standard costs and up-to-date statistics for the trade.

On the proposition of Mr. Garrett Campbell, seconded by Mr. F. Anderson,
a hearty vote of thanks was passed to Mr. Whiteford and Mr. Webb.



P40 Proceedings

NOTES AND NOTICES

The Late Sir Frank Warner

The passing of Sir Frank Warner, K.B.E., of Woodcroft, Mottingham, Kent,
on Thursday, 23rd January, evoked wide-spread sorrow among a large circle of
friends and business associates in many parts of the country and abroad.

He was born in London on 13th September 1862, the son of the late Benjamin
Warner, founder of the firm of Warner & Sons, silk manufacturers, with works
at Braintree, Dartford, and London. Leaving school in 1878, he went to Lyons
for a year’s course of study under Professor Audibert in the art of silk manu-
facture. Prior toe entering his father’s silk manufacturing business in London
in 1881, he served for two years in a firm of importers in the city of London,
and as a junior salesman in the warehouse of a firm of silk manufacturers in
Wood Street. Joining his father’s firm after a qualifying period in the factory,
he was placed in control of the designing, cloth construction, and colouring of
the hand-loom fabrics produced. In 1891 he became a partner in the firm, and
on his elder brother’s retirement in 1914, he became sole partner.

His success in an exacting business was due to an artistic temperament, an
inborn sense of colour values, a love of beauty in all its forms, and a highly
developed technique, enabling him to produce fabrics which speedily acquired
a world-wide reputation for excellence of production and beauty of design. His
technical skill was shown in his invention of three-pile velvets (which he patented),
of which an example is to be seen in the Victoria and Albert Museum. To this
artistic and technical skill were added the qualities of organisation and business
acumen. He was a born leader of men. His mental grasp, his wise judgment,
his power of getting things done were shown not only in the development of his
own large business, but in the wider field of public service to which he soon began
to devote himself. Few men have had greater calls upon them, and none have
responded more generously, not only in the wide field of the numerous Com-
mittees and Congresses of which he was a prominent member (usually the Chair-
man), but also in the more intimate relationships of business and social life. His
knowledge and experience were always at the service of those who came to him
for advice and help. It is impossible to give any idea of the wide range of his
activities, but naturally the claims of his own trade appealed very strongly to
him. He devoted many years of service to furthering its interests, serving from
1910 to 1917 as President of the Silk Association of Great Britain and Ireland.
He was also the inspirer and Chairman of the British Silk Research Association
(the first Research Association formed in the country); Chairman of the Advisory
Committee of the Imperial Institute on Silk Production; the author of the
standard work ‘“The Silk Industry of the United Kingdom,’’ and of many addresses
and papers to Schools of Art and other similar organisations.

For many years he was in close contact with the Department of the Board
of Trade in all matters relating to textiles, and in 1917 he was officially appointed
as Advisor to the Board on textiles (other than cotton). His work for his country
was recognised in 1918, when a knighthood was conferred upon him. He was
also an officer of the Legion of Honour, granted to him during the Paris Ex-
hibition of Modern Art in 1925. As a citizen he was a Freeman of the City of
London; a Liveryman of the Worshipful Company of Weavers; and for a number
of years a member of the City Corporation.

His connection with the Textile Institute began in September 1909, when
the small band of enthusiasts who had gathered round Messrs. George Moores
and J. H. Lester (the founders of the Institute) met to make the arrangements for
its official inauguration. Mr. Warner (as he then was) was among those present,
and his application for membership is dated 21st December 1909. The inaugura-
tion took place on the 22nd April 1910, and at the first meeting of the newly
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formed Council which followed on the 6th May, Mr. Warner was elected Chairman,
and Professor Barker, Vice-Chairman. This office he retained until 1918, when
he succeeded Sir William Mather as President for two years 1918-19, 1919-20.
The task of building up and guiding a new organisation during the first ten years
of its existence is always difficult, but when this period includes four years of
war, some idea of the difficulties which had to be overcome may be realised.
The Institute owes much to Sir Frank Warner. His tact, resourcefulness, and
driving force were only equalled by the close comradeship and mutual trust
which he inspired in all those who were working with him.

It is not too much to say that the success of the Institute as we know it
to-day is due largely to the foundations that were laid, and the work that was
done during his chairmanship.

The last few years of his life were clouded with sickness and sorrow. His
own health failed, and he had more than one serious breakdown, which compelled
him to relinquish his public work and other outside interests. Then in March
1928, after a lingering illness, Lady Warner died, and the home life, which had
meant so much to him, could never again be the same. In the September fol-
lowing, his only son, Mr. Cloudesley Warner, who had been his partner in business
since 1922, died in Normandy. Such cumulative sorrow was too much for his
enfeebled frame, and although he retained his courage and sweetness of spirit,
the zest of life was gone. He was still able to take some interest in his business,
but after attending a Board Meeting he took a chill which developed into pneu-
monia. The finest medical skill was unable to arrest the progress of the disease,
and in the early morning of the 23rd of January the web of life was completed,
and the loom of life stopped. His body rests at Chislehurst, but his spirit, the
spirit of a very gallant gentleman, is enshrined in the hearts of his friends.

The Late Mr. William Eastwood

A member of the Institute for many years, and an ardent supporter of the
organisation at a time when his activities in textile works management were
outside his own country, thus depriving him of really intimate contact with
Institute affairs, Mr. William Eastwood, whose death took place early in January,
was an individual of outstanding ability on the technical side of the industry.
.In pre-war days he was engaged in directing large-scale industrial organisations
In Russia, and in those years he was a helpful member of the Institute as a
correspondent, able and willing to give reliable information on many matters,
Including language translations. Like many others, he suffered considerably
during the revolution in Russia, but nevertheless was ultimately able to return
to his own country. During recent years he was a frequent visitor to the Institute
headquarters, and the announcement of his demise came as a great shock to many
of his fellow members. Mr. Eastwood had experience of many European
Countries, and he was an accomplished linguist. His death took place in Italy
whilst on a visit to Milan. He was widely known in textile circles on the Conti-

nent, and had been responsible for several introductions therefrom to Institute
membership,

Institute Annual Meeting

The next Annual General Meeting of Members of this Institute has been fixed
f‘(' take place at Bolton, on Wednesday, 7th May. A programme will be issued
n d.ue Course, giving particulars of the proceedings. The President of the
InStltUte, Lieut.-Col. B. Palin Dobson, of Bolton, has kindly accepted nomination
by the Council for re-election for a further year. Members are asked to note the
?ate and place of the annual meeting at which a really good attendance is hoped
OF. An important item in the proceedings will be the contribution of the
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Annual Mather Lecture of -the Institute. The Council has already invited
Mr. H. G. Hughes, B.Com., the Director of the Cotton Trade Statistical Bureau,
to give this lecture, and the invitation has been accepted. The title of the con-
tribution will be announced later.

Textile Institute Diplomas

Election to Associateships of the Institute have been completed as follows
since the appearance of the previous list (November issue of this Journal) —

ASPDEN, John (Clitheroe).

BARROW, Christopher (Manchester).

CRAWSHAW, Harry (Burnley).

ETHERINGTON, Burton (Rochdale).
PILKINGTON, John (Oldham).

STUART, William Litherland (Halifax).

SUTTON, George Donald (Bolton).

WHITWORTH, John Richard (Royton, nr. Oldham).

~ Elections to Institute Membership

Whilst the monthly additions to our membership roll continue to be recorded
in most satisfactory numbers, yet the Propaganda Committee, which gives con-
stant attention to this vital matter of advancement of membership strength,
asks for the assistance of members generally in this connection. Progress is
discounted, however, by withdrawals which arise from various causes, hence
the need for persistent effort. The Secretary would always be pleased to approach
individuals on receipt of names and addresses, and would supply application
forms and suitable literature on request.

The following is a list of new members elected at the February meeting
of Council—E. Asquith, 3 Green Top, Pudsey, nr. Leeds (Designer and
Inside Manager); B. K. Bose, 235 Windsor Road, Oldham (Spinner); M. M.
Charap, c/o S.A. Fabrica Argentina de Alpargatas, Buenos Aires, S. America
(Chemist); Miss Irene Clark, 3 Charles Street, Nelson, Lancs. (Student); G. Davis,
“Amberlea,” Huthwaite Road, Sutton-in-Ashfield, Notts. (Hosiery Manufacture,
Clerk); G. V. Doraiswamy, c/o 4 Hollywood Road, Smithills, Bolton (Textile
Student); B. B. Dutton, Westgarth, 56 Albert Road West, Bolton (Cotton
Spinning, Apprentice); B. Dyson, 36 Newsome Road, Huddersfield (Textile
Teacher); W. Ellison, Lawside Dyeworks, Dundee (Director and Secretary);
E. Gminder, Gustav Wernerstrasse 26, Reutlingen, Germany (Textile Manu-
facturer); F. C. Hewitt, 76 East Main Street, Webster, Mass., U.S.A. (Supt,,
Cotton Finishing Plant); N. Hodgkinson, Wesley Villa, Rawtenstall, Rossendale
(Student); H. Jolly, Peel Mills, Turton Street, Bolton (Cotton Spinning, Director);
Robert M. Jones, Saco-Lowell Shops, Newton Upper Falls, Mass., U.S.A. (Re-
search Engineer); J. A. Kirby, 33 Stephens Road, Withington, Manchester
(Textile Student); L. S. Little, P.O. Box 102, Slatersville, R.I., U.S.A. (Vice-
President and General Manager); J. H. Mackie, Wm. Hollins & Co. Ltd., Pleasley
Works, Mansfield, Notts. (Mill Manager); Horatio B. Marchant, Textile Depart-
ment, Technical College, Bradford (Student); John Ryan, Lancashire Cotton
Corporation Ltd., Blackfriars House, Parsonage, Manchester (Executive Director);
F. Watkinson, Crag House, Summerseat, Bury (Cloth Salesman); N. H. William-
son, ‘“‘Alcuin,” Bankhall Lane, Hale, Cheshire (Asst. Manager, Artificial Silk
Manufacture). J. McKay Adan, 261 Clifton Road, Aberdeen, was elected to
Life Membership of ‘the Institute.
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Council Meeting

At the last meeting of the Council of the Institute—Wednesday, 1g9th February
—there was an excellent attendance, and a fairly lengthy agenda was submitted.
Mr. Henry Binns (Vice-Chairman) presided. A draft copy of the annual balance
sheet and accounts to end December 1929 was presented from the Finance
Committee, and approved, and satisfaction was expressed owing to the improved
state of the finances as shown by the revenue account. In this connection, it
was reported that owing to a recent decision of the Inland Revenue authorities,
it had been decided to accept agreement whereby income-tax will be payable
on profits, but as a result it is expected that, after completion, members of the
Institute will be able to claim allowance in respect of membership subscriptions.
It was also reported that arrangements were proceeding for the holding of the
annual general meeting at Bolton on Wednesday, 7th May. In recognition of
their services, the Institute Medal is to be awarded to Col. -F. R. McConnel,
Messrs. J. Crompton, W. Frost, and T. Fletcher Robinson, and the presentations
will be made at the annual meeting. The celebration of the coming-of-age of
the Institute in 1931 has already received consideration by the Propaganda
Committee, and a list of recommendations has been prepared. The various
Section Committees are to be asked to offer suggestions as to co-operation in the

celebration proceedings, which will probably cover two days, at Manchester,
in April of next year.

REVIEWS

Year Book of the National Association of Cotton Manufacturers. Published by
the Association at Boston, Mass., U.S.A.

The 1929 Year Book brings the total to twelve of this well-known and interesting
series. The book as usual has been divided into two sections—Statistical and
Technical—and in each former tables have been carefully revised and new
material added. Of the latter it is suggested that study should be made of the
domestic consumption of cotton by grade and staple for the year ending 31st July
1928, and the grade and staple report for the 1928-1929 cotton crop. For the
first time the cotton manufacturer has a detailed picture of the particular parts of
the crop in which he is interested. The data from the Census of 1927 are more
descriptive of the industry, as they include more divisions by classes of fabrics
and also divide the production of cloth into groups of fabrics with yarn numbers
averaging 40’s and below and above 40’s. The Association is again to be com-
mended on the comprehensiveness and careful compilation of its statistics. T.

The Chemical Age Year Book, Diary, and Directory 1930. Published by Benn
Bros., London. (Price 10s. 6d. nett.)

The new edition of this Directory follows the style and make-up of previous years.
In this respect perhaps a little criticism would not be out of place. The first 60
bPages are devoted exclusively to advertisements, and while this is doubtless
advantageous from an advertiser’s point of view, it would be equally advantageous
to the general purchaser and reader if the title and contents pages were given
Precedence. As it is time is lost in searching for these pages; alternatively the

present form could be retained and tinted paper used to indicate the commence-
ment of information. B

The Meaning of Rationalisation. By L. Urwick, O.B.E., M.C., M.A. Published
by Nisbet & Co. Ltd., London, 1929 (156 pp. and Index. 7/6 net).
On. earlier pages of this issue will be found a report of an address by Sir
J Osiah Stamp on “The Latest Aspects of Rationalisation.”” The attendance at
th}s Mmeeting was very complete testimony to interest—vital and imperative—in
his subject. Discussion in this, as in any other instance, must be based securely
On an accepted definition of the term and all that it connotes or excludes. Sir
OSIa.h emphasised this when he said ‘“If it is true that rationalisation means
nothing but mass production, monopolisation, and trustification, and all that these
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things have meant in the past, then, indeed, the outlook is serious. It may be
self-protective but it is nationally destructive.” The book under notice is the
considered production of a member of a voluntary Committee appointed by a
meeting of some 50 institutions called to consider the possibilities of co-operation
in inaugurating a national movement for rationalisation. It is avowedly pub-
lished on the authority of the author himself but it is not unreasonable to suppose
that he may be assumed to speak with the full sympathy of the other members
of the Committee. In an attempt to secure a full understanding of what rational-
isation should mean and does mean to those intimately concerned with its
propagation it is natural, then, to turn to this monograph. The Industrial Com-
mittee of the World Economic Conference, 1927, produced a series of resolutions
(Appendix A of this book) under the title of ‘‘Rationalisation’’ which were finally
adopted by the Conference as a whole. These resolutions recommended ‘‘that
Governments, public institutions, professional and industrial organisations, and the
general public should influence producers to direct their efforts along the channels
described—and diffuse in every quarter a clear understanding of the advantages
and obligations involved by rationalisation and scientific management and of the
possibilities of their gradual application,’”’ and it cannot be logically deduced from
this, surely, that rationalisation appeared to the members of the World Economic
Conference as ‘‘nationally destructive.” It will be seen, of course, that Sir
Josiah Stamp did not agree with the premise that rationalisation meant nothing
but “mass production, monopolisation and trustification, etc.”” and in conjunction
with his lecture this book may very usefully be read. Mr. Urwick deals first
with the history and definition of the word and after doing so says that in this book
the word may be defined as an attitude or as a process.” As an attitude it
records the belief that a move vational control of world economic life through the
application of scientific method is possible and desivable. As a process it implies
the application of the methods of science to all problems avising in the ovganisation
and conduct of production, distribution, and consumption. Postulating that this
1s a much wider field than hitherto associated with the word, the author proceeds,
in Chapter II, to consider the possibilities and extent of that field; in Chapter 111,
he defines and discusses the scope of rationalisation; and in Chapter IV he empha-
sises its importance to the business man. Chapters V—VIII cover scientific
management, research, the field of management, and the field of administration.
Finally, Mr. Urwick discusses the present position in Great Britain (Chapter IX);
gives some suggestions for action (Chapter X); and draws conclusions in Chapter
X1 from which it is difficult to escape. The book may be heartily commended
to all since it is by the ‘‘common effort of all classes of the community’’ that
lasting improvements can be made and benefits secured. H.L.R.

La Grande (Euvre de la Chimie. Essays by various authors edited by Jean
Gerard. Published by ‘“Chimie et Industrie,”’ Paris, 192q.
This is a collection of essays each dealing with differing aspects of chemistry in
its relationships with human affairs. Not only industrial, hygienic, and physio-
logical aspects of the subject are dealt with, but aspects of a philosophical char-
acter as for example, ‘“‘La Chimie et I’évolution de I’humanité’”’ and ‘“La Chimie et
la société moderne.”” The volume is issued as part of the scheme inaugurated
by the French Society of Chemical Industry to commemorate the life and work
of Marcelin Berthelot. The book contains a mass of information and serves
admirably as a picture of the enormous part played by chemistry and chemists in
almost every aspect of human activities. The illustrations are crude and not in
keeping with the work as a whole. . T.

Elektrobetrieb in der Textilindustrie. By Dr. Ing. Wilhelm Stiel. Published by
S. Hirzel, Leipzig, 1930 (price, RM. 33).

The title chosen by the author, which may be translated as ‘““Electricity in the

Service of the Textile Industry,” is indeed a very happy one, as his book covers

not only the subject of driving textile machines by electric motors, but shows

very clearly how electricity can be utilised in many other ways, to equal ad-

vantage, in the textile factory.

This book is the first in the world’s literature which systematically shows how
electricity may be applied for driving and other useful purposes in the textile
industry, no matter which branch of the industry may be chosen—it shows also
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how much further ahead the study of electro-technics in regard to textiles is on the
Continent than in either England or America. As an instance, the special
drives mentioned for ring spinning frames, flyer frames, jute flyer frames with
individually driven spindles, individual mule drives, electric spindles for ring
frames, printing machine drives, etc., might be cited.

Not only is this book of immeasurable use to the electrical engineer, but should
be in the hands of all engaged in the textile trades, progressive textile machinery
makers, and textile students, especially at such a time as this when rationalisation
of the means of production is so much to the fore. As a book of reference, when-
ever the question of the use of electricity is raised, it must prove to be of invaluable

assistance.

The book, which comprises some 650 pages with about the same number of
diagrams and six double-page drawings showing the diagrammatic lay-out of
textile machinery, is divided into three main parts. The first part after the
introduction, which gives a short history of the textile industry, including several
extremely useful tables of the world’s spindles, looms, etc., deals with the general
question of source of power, whether steam, electricity, or oil, going very closely
into the problems of mill heating and the utilisation of heat for process work.
There are a number of excellent diagrams and curves illustrating the author’s
remarks. This first part concludes with very clear examples of methods for
dividing up, controlling, and generally distributing electric circuits to their best
advantage for the particular duty they are designed to perform, with chapters
on transformers, converters, and the layout of typical generating stations. The
second part deals exclusively with the interesting subject of electric motor drives
in textile works, which drives, the author divides into four main groups, showing
the many advantages of not only what is generally known as individual electric
drive, that is, one or perhaps two motors to a machine, but goes further to point
out that even better results may be obtained by individually driving the various
parts of one machine, by means of a larger number of small electric motors, such
as are now becoming general in the drive of artificial silk spinning frames, jute
spinning frames, etc., where each spindle is driven individually.

The data given by the author in the various power consumption curves must
prove of great interest and usefulness, especial mention perhaps should be made of
those consumption curves relating to ring spinning frames. The second part
covers not only the application of the electric motor to various textile machines,
but draws special attention to the type of motor which should be used in each
case from the bale opener in the cotton mill to all the preparation machines and
finishing machines in the flax, hemp, jute, worsted, wool, real silk, artificial silk,
artificial wool, and rope industries. For all the separate machines used in these
mdus!tries the fundamental principles for the arrangement of the individual
elect‘nc motors are shown and the accompanying sketches and lay-outs leave
nothing to be desired.

. Before leaving this second part attention is drawn to the chapters on electrical
dnvmg of knitting frames, sewing machines, and lace machines and last, but by
N0 means least, those devoted to the numerous drives in bleach works, dve works,
and print works. Drives for printing machines have always been an interesting
EUb]ept frorp the electrical engineer’s point of view, and are now very clearly

escribed with the various possibilities by the author.

If any distinction can be made, perhaps this second part is the most valuable

:S it Contains really excellent constructive information, leaving little or nothing
o the lmagination.

a'lr‘lhe tthlr.d main part treats with those essentials to the efficiency and comfort
“the}s’e ethl.e W(_)rks, essentlgls which are only j:oo often completely lost sight of
the amoare llghthg and heating, etc. Here again tables are given clearly showing
mente | unt of artificial light required to illuminate effectively the various depart-
In relation to the floor area of those departments, taking into account the
shape, and machinery installed. A special chapter is given on
department ting, arrangements being shown for the heating of the different
is part ofst’ both by water, Steam, apd hqt air. Other subjgcts deal't.w1th n
its effect o he book are the electric air purification plant, static electricity, and
and its y 2 Card_S, drawing frames, spinning frames, etc., and the electro-magnet
S€s, whilst further chapters deal with measuring instruments for power

1n
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and temperature control, special diagrams and arrangements are shown for

remote control of humidity, etc. The subject of electrically operated warp and
weft stop motions is clearly explained.

No book of this nature would be complete without some mention of the uses of
electricity in chemistry and the author deals at some length with the subject of
electrolysis and copper recovery plants. The last chapters show how electricity
may assist transport in the mill, not only by using electrically-driven overhead
travellers, but also by the adoption of electric trucks—these should be of especial
interest in the scattered mill. The mechanic’s shop, a most useful, but often
overlooked portion of any textile works, has not been forgotten. A complete
index of articles on the subject of electric drives previously published is added,
together with an alphabetical index of the contents.

Taken all round this book is the most comprehensive one of its kind ever
published and Dr. Stiel, who for many years has been head of the Textile
Department of Messrs. Siemens-Schuckert, Berlin, is to be congratulated and
thanked for the clear way in which he has dealt with a subject at once so immense
and of such vital importance. Although as yet this book is only published in
German an early translation into English is hoped for. R.H.F.

The Finishing of Woven Fabrics. By Eber Midgley, F.T.I. Edward Arnold and
Co., London (207 pp. and Index; 18/- net).

The primary object of this book is stated by the author as an attempt to demon-

strate the underlying principles of the chief factors in cloth finishing, and as will

be seen from the following brief review the attempt has met with considerable

success 1n view of the wide field which the author has to cover in a volume of some
200 pages.

Part I—General—deals briefly with the constituents of woven fabrics and
their effect on appearance and handle in finishing, and also on the influence of
materials, yarn, and cloth structure on the finished fabric.

Part II includes chapters on Crabbing, Scouring, and Milling and Finishing
of all wool materials. With reference to the first of these processes there are a
few excellent illustrations for comparison between crabbed and uncrabbed
fabrics. The processes of scouring, milling, and raising are only briefly dealt
with, although useful diagrams of the essential machines are given. Descriptions
of the processes and machines for drying and tentering, steaming and brushing,
cropping, pressing and permanent finishing are also included in this section.

Part III deals with the Finishing routine for Union Fabrics, composed of cotton
warp, worsted, mohair or alpaca weft. The processes are—crabbing, scouring,
drying, and singeing. These processes are interesting by comparison with the
treatment given to all-wool goods. Particulars are also given of the variation in
dimensions of a few standard cloths after the various finishing operations.

Part IV deals with the Mercerising and Schreinering of Cotton Goods. Mer-
cerisation is made use of in the finishing of cotton goods to develop a lustre much
superior to that obtainable on more expensive makes of cloth such as the lustrous
fabric obtainable from cotton warp and fine botany worsted weft. The author
also gives tables of particulars showing the variation in cotton yarns before and
after mercerising. Schreinering is dealt with at considerable length, and the

general principles underlying the production of a silky lustre on cotton goods by
this process are elucidated.

Part V concludes the work and deals with the influence of the Dyveing and Finish-
ing Processes on woven fabrics.

The author has been successful in embodying an outline of practically all the
essential processes in a comparatively small volume. Each section could have
been greatly extended by consideration of various details in cloth finishing and
their effect on the routine of finishing. The author, however, makes no pretence
at an exhaustive treatise, but as indicated above, an attempt to demonstrate the
underlying principles involved in cloth finishing. In this he has been most
successful and the book is a useful contribution to general textile technology and
should be of the greatest value to those desirous of obtaining a general knowledge
of the finishing of the various types of woven fabrics. D.R.C.
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Wool Year Book. Compiled and published by the Textile Mevcury, Manchester,
1930 (xciii +696; price 7/6). o )

Reviewing the year 1929 in the twenty-second edition of the Wool Year Book,
regret is expressed that the high hopes with which the Yorkshire textile trade
entered upon the year were not justified. The revised sections of the volume

rove that the year was not devoid of encouraging features, having particular
regard to the collaboration now taking place between investigators in this and
other countries with a view to the general betterment of trade. As usual all

rocesses are dealt with from raw material to the finished goods, including
artificial silk in addition to wool. List of technical schools, textile societies,
trade associations, and a glossary of textile terms complete this handy work of
reference. T.

Principles of Woollen Spinning. By Howard Priestman. Published by Long-
mans, Green & Co., London (334 pages and Index. 15/- net).

A first edition of the book was published in 1908 and this notice relates to the

second edition now available, dated January 1924.

In general, the book preserves the same character as the first edition, although
alterations have been made; the only really new feature is an extra chapter on
“Woollen Frame Spinning,”’ comprising approximately 20 pages

The work is somewhat disappointing; one expects more up-to-date informa-
tion and perfected detail in a new edition of a technical book. On page 84 a
table is given showing ‘‘Persons employed in various Countries in the Woollen,
Worsted, and Shoddy Industries, including Dyeing,” where the information is
not later than 1902; again, the table giving ‘“Return of Persons employed in
Factories” concerns the year 1901; further, table 9 shows ‘‘Spindles running in
1904 ; table 10 relates to value ‘‘in dollars’’ of “Materials used’’ in the years 1860
to 1907; table 11, ‘“‘Statistics of Shoddy made and used in the United States’
refers to 1900; whilst table 12, “Method of Costing a Carbonised Carded Dyed
Black Merino,”” would have been much more useful if changed from a pre-war to a
post-war basis.

In passing, a number of details are noted on which comment by the author
might have been usefully made, or novel features discussed and reasons set out"
for the inclusion of variations from orthodox methods. On page 48, the author
states “‘it is well known that soap is a necessity for milling, and as acid causes the
very opposite effects to those produced by soap, there is good reason to postpone
carbonising until the milling has been effected’’; though this fact may be well
known, it would have been helpful to student readers, particularly those interested
In certain trades where acid milling is general, to know more of this subject.

Dealing with the Fearnaught, a detail diagram is given on page 144 which is
certainly unusual, and any machine made on these lines would have to be specially
ordered; the stripper is shown on the feed side of the worker, whereas it is norm-
ally mounted on the side of the worker nearest delivery; further the teeth on the
stripper instead of having a definite “‘set’’ as illustrated, are in practice almost
straight.

Again, when discussing the Garnett machine on page 147, 1t 1s stated “Gar-
netting is a near approach to carding proper, although the only rollers that have
flexible clothing are the fancies,” a diagram is also given, Fig. 21, showing
Garn_ett fancy with flexible type of clothing akin to the clothing on an ordinary
carding fancy—surely the ordinary practice in Garnetting is to have the fancy

covered with Garnett wire—the author should have explained this departure from
the normal.

~In a similar way, on page 191, a diagram of a portion of a carding machine
1S g1ven, with the stripper mounted on the doffer side of the worker; it is suggested
that in a book on “principles,”’ in case of any change from the standard—as this
undoubtedly is—attention should be directed to the alteration and an explanation
given,

Relating to the same diagram, when referring to the setting of the rollers,
the author points out, ‘it must be possible to move every stripper nearer or
fur‘gher from the centre of the swift (line 4, Fig. 41), aswell asalong a line connecting
their centre with that of the worker that they clear (line 5), yet on page 200 is
§Iven another diagram showing relationship of cylinder, worker, and stripper as
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they are under normal conditions but showing the setting bracket of the stripper
capable of adjustment on/y 1n relation to the cylinder, which is, of course, the usual
arrangement.

Turning to condensers, a rather novel form of double rubber condenser is
indicated on page 251. This idea seems out of place in a work on “principles.”
Probably the author intended it as the basis for an application to be made to the
Patent office, but owing to an oversight it has received prior publication. At any
rate it is unusual and does not seem capable of giving good work on average
materials under ordinary working conditions.

In chapter 10, “The Mule,” is given a diagram, Fig. 93, “Spindle and Roller
Gearing’’; perhaps when a further revision of the book is required, this diagram
will be modified by deleting the scheme for spindle driving, or a full and correct
drawing substituted.

Regarding matter in section on ‘“Woollen Frame Spinning’’; statements are
made which should be queried, as for instance, ‘‘there are quite a definite number
of turns in the portion which lies between the deflector rods and the back rollers,
and it is here that the greatest amount of drafting is done,”’ the last sentence is
open to serious doubt, for assuming ‘‘no fibre measures 11 inches in length’” and
‘“the twisting tube is nearly 6 inches long,”’ the drafting must take place between
the nip of the front rollers and bottom grip of the twist tube, or between front
rollers and top edge of the twister tubes, or where the roving is deflected and the
twist changes in direction; just in accordance with the number of turns of twisting
tube per unit length delivered by back rollers.

The detailed comparison of production costs for spinning on mules and
frames is formulated on the basis of wages for labour, cost of power, and rent for
space occupied. Information as to influence of capital costs, running expenses,
adaptability, costs for extreme changes, yarn and fabric characteristics due to
the use of respective machines, would have been appreciated. Ho.
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3—THE THERMAL CONDUCTIVITY OF TEXTILE MATERIALS
AND FABRICS

By J. B. SpEAkMAN and N. H. CHAMBERLAIN
(Leeds University)

The thermal conductivity of textile materials and fabrics has been studied
by many observers. Their results have been collected and summarised in
the usual works of reference, such as the International Critical Tables, and
no useful purpose would be served by attempting afresh to review the ex-
tensive literature of the subject. With the exception of the work of Rood!
and of Sale and Hedrick,? measurements of the thermal conductivity of
textile materials have hitherto been recorded only on account of their
academic interest, or because of some specific use as heat insulators in
scientific work or refrigerator practice. From the point of view of the
textile technologist, the value of existing data is small. The majority of
observers have made no attempt to define the fabrics examined with any
exactitude, none of the structural details from which manufacturers would
construct or identify a cloth being given. This dissociation of pure science
from textile technology is responsible for a number of attempts to make
qualitative comparison of the warmth properties of textile fabrics, and this
in turn has given rise to controversy regarding the relative merits of the
various textile fibres as heat insulators. It is clear that the gqualitative
comparison of fabrics can only indicate their relative merits as fabrics, and
attempts which have been made to extend the results to the component
fibre substance are misguided and misleading.

The purposes of the present investigation are therefore threefold—first,
to determine the relative merits of various textile fibres as heat insulators
by making observations on loose fibre in various states of compression;
second, to determine the influence of trade processes on the warmth pro-
perties ‘of the finished fabric; and third, to study the thermal conductivity
of as le.de a range of fabrics as possible, giving in each case structural details
to fac{htﬁlte identification and reproduction.
ducgvﬁ l’r,nPO‘r‘tant at this stage to recognise that t.he term “speciﬁe con-
cance 1 %’1 or thermal conductivity’’ does not have its usual precise signifi-
i thevz €n applied to a heterogeneous system sueh as a fabr.lc.. Not only
as Cond;aqsfer of heat accomplished by convection and radlatlon.as well
accond Ction, but one of these factors, convection, may vary con51derab!y
be Obtai1g1 SQ the design of apparatus. Results of the greatest Yalue will
operates ie when the apparatus is so designed ‘th.at the convection faetor
the 1 much t.he same way as when the fabric is actually in use. Since

present Investigation is intended to refer mainly to clothing materials

forh ext to the ki d with other thick f cloth so th
free air has e skin, and covered with other thicknesses of cloth so that
N0 access to them, determinations of thermal conductivity were

carried ou . ) '
N, ton fabrics contained between metal plates in an enclosed space,
ANSACTIONS
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so as to eliminate convection initiated by external agencies as far as possible.
The study of fabrics in use as outer clothing requires a totally different
procedure, and the results of this, the second section of the investigation,
will be detailed in another paper. The research will be completed by a
study of the transparency of fabrics to radiant heat, and it should ultimately
be possible to prophesy the warmth of textile fabrics under all possible
conditions, merely from a knowledge of their structural details. It must,
however, be recognised that such an analysis of the transmission of heat
through fabrics takes no account of the fact that the distribution of water
through the specimen is different under experimental conditions from that
holding under service conditious. The precise significance of the divergence
is difficult to estimate, and still more difficult to determine experimentally.

- The type of apparatus most generally employed by previous observers
consists of a modification of the “plate’ or “wall’’ method originally suggested
by Lees? in his classical paper on the subject of thermal conductivity. This
method was not designed particularly for use with textile fabrics, and, as
might be expected, their peculiar properties merit the construction of a new
form of apparatus. Its design must take account of at least three main
requirements. The first of these concerns the measurement of the thickness
of the specimen under examination, which 1s inevitably a small quantity.
Only in rare cases does it rise as high as 5 mms., and the majority of fabrics
have thicknesses ranging from 0-5 to 25 mms., a range which would include
most of the fabrics in general use as clothing materials. The exceptions
would be finely-woven cotton, silk, and artificial silk fabrics whose thicknesses
may be as low as 01 mm. It follows that considerable accuracy in observa-
tion is required if the percentage error in the thickness measurement is to
remain low. The problem is further complicated by the fact that a fabric
does not possess a surface in the physical sense, but is bounded at each face
by a layer of material whose density merges more or less gradually into that
of air. Consequently, the only feasible method of defining the thickness of
a fabric 1s to place it between two plane and parallel plates, and state the
distance between them when both are in contact with the fabric. This
distance, owing to the compressible nature of the fabric, varies according
to the pressure applied, and a complete definition of the thickness must
therefore include a statement of the pressure under which it was measured.
In most cases up to the present these conditions have not been observed.
Yet another difficulty exists in connection with the thickness determination.
If the thickness of a fabric is measured under a cycle of pressures, it rarely
returns to its original value at the original pressure, the divergence being
greater the more slowly the cycle is conducted. In consequence, the thick-
ness of a fabric used in determinations of thermal conductivity must be
measured zx s#u at the time of experiment. As a corollary, it becomes
evident that the apparatus must be designed so as to support the fabric at
constant thickness and not at constant pressure. In certain cases, notably
in the work of Griffiths and Kaye,* very high pressures of the order of 500
grams per sq. cm. have been used in order to ensure efficient thermal contact
between the sample and the hot and cold discs. Such a procedure is not
permissible with fabrics, as it is bound to cause abnormal conditions of
density and structure in the specimens, thus rendering the results inapplicable
to fabrics under normal conditions of use.



and Fabrics—Speakman and Chamberlain T31

The second requirement of the apparatus is determined by the hygro-
scopic nature of textile materials. Under normal atmospheric conditions,
wool contains about 169 of its weight of water, the amount adsorbed being
determined by the temperature and relative humidity of the surroundings.
A water content of this magnitude cannot be without effect on the thermal
properties of the material, and, indeed, Staff® has investigated the relation
between thermal conductivity and the amount of adsorbed water in a number
of cases for wool and cotton. It is evident, therefore, that the apparatus
must make provision for the control of the moisture content of the samples
under examination. This is best accomplished by total enclosure, but a
difficulty arises. In order to produce a measurable heat flow through the
specimen, a temperature difference between its faces is essential. Should
this temperature difference be large, or the absolute temperature of the hot
plate be high, there is a risk of causing highly unequal distribution of moisture
in the sample, culminating in the deposition of a moisture film on the colder
plate. Unless the samples tested are perfectly dried, this risk must always
be present, but it is preferable to avoid the use of dry samples in order to
obtain results under approximately normal conditions. In this event, the
only method of minimising the risk is to make the heat-detecting mechanism
as sensitive as possible, allowing the temperature difference to be reduced to
a minimum. ILees’ method of measuring thermal conductivity is not well
adapted for use under these conditions, as in order to obtain a temperature
difference between the hot and cold plates of a sufficient magnitude for
accurate measurement, either the temperature of the hot plate must be raised
above the safety limit mentioned above, or the thickness of the sample disc
must be increased by <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>