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LAW (EDUCATION) DEPARTMENT

G.0. No. 879, 25th May 1925

Report on vocational classes in England—Written by Mr. R. W. Ross—Recorded.

Reap—the following paper:— :
Letter from R.‘G. Grieve, Esq., a4, F.r.6 5., Director of Public Instruetion, to the Secretary
to Government, Law (Education) Department, dated Madras, the 15th April 1925,

No. R C. 2709-C/23.

T have the honour to submit the enclosed report on voecafional classes in
England received from Mr. K. W. Ross, Prineipal, Government Training College,
Rajahmundry, who was granted study leave in paragraph 2 of G.O. Mis. No. 426,
Law (Eduecation), dated 20th'March 1924.

EXCLOSURE.

REPORT ON VOCATIONAL CLASSES IN ENGLAND.

Tnstrueted by the Scoteh Board of Education I visited schools in Edinburgh and Glasgow
and consulted the Education authorities in these places with reference to the subject of voca-
tional instruction. The prevailing feeling is that boys and girls should receive a general
sdncation, either elementary or secondary, and that purely vocational subjeets should not be
taught in day schools. Up to the age of 16 pupils usually do not know what work they are
fitted for, and it is believed that purely technical training will prove more effective if started
after that age. The need for making education more practical is, however, felt and this has
been met by intxoducing the workshop into the majority of schools. Boys usually spend two
periods a weck at woodwork or metal work and the training is recognized to be of great value.
Such is the type of education given in the majority of the schools, but educational authorities are
prepared to experiment with the type of school in which emphasis is placed on some special
technical subject in which pupils appear to be interested. in Hdinburgh there are the Tynecastle

and James Clark schools to which boys and girls are admitted from elementary schools at the

age of 13 for a three years’ course. At the outset they have to make a choice between a com-
mercial course and an indastrial course. The following table shows the number of periods per
week devoted to each subject in the Tynecastle school :—
Periods.

Moral and religious instruction

English

History ...

Greography

Mathematics ... ses

Science ... e

Drawing

Music ...

Physical training

Benchwork and technical drawing or commercial subjects

B3 '
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The subjeots the girls take in the industrial course, instead of benchwork and technical
drawing (which are for boys), are cookery and housewifery with laundry, or dressmaking or
sewing.

In the James Clark Technical school the division of work is as follows :—

Periods.

English, including History, Geography and Citizenship . ... S L
Mathematics .. 8
Suience, including Physics, Chemistry, Mechanics and Electricity ... 1
(a) Art 31 3

Drawing ...< (b) Technical . ; 3
(¢) Geometrical ... il

Handicraft e 3
Singing oo 1
Moral and religious instruction B : 2
Physical exercises and games s aon s 2
40
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These courses indicate that the purely literary subjects are by no means neglected and that
the training given by drawing and handioraft is of a kind that will prepare boys for any type

of practical work that they may wish to take up on leaving school. Because of the practical

training given, boys find 1t easy to get into trade workshops wheve they get further experience

and training. They further supplement their knowledge by aftending evening classes which -

specially cater for them. ‘'hese sbound in every town and are largely attended during the

winter months—October to Mareh. ‘The classes are held in school buildings ; not all subjects-

are taught in any one centre but only those which appeal chiefly to those living in the immediate
neighbourhood. !

In Glasgow too there are a few schools where the industrial course is emphasized and at
- the Allen Glen School which is a large secondary school, boys get. advanced instruction in
Seience and Engineering. Here there are lathes worked by steam and the whirr of machinery
in one part of the building reminds one of afactory. Boys from the school enter engineering
works with technical knowledge which is of great value to hem or if they prooeed to the
University for Science courses they are well prepared for them.

Considering, however, the size of the population of Glasgow, one feels that the technical
courses given in a few schools affect only a very small number of the pupils and must conclude
+hat the sohool is not regarded as the right place to give such instruction.

In England [ visited schools in the large commereial centres of Liverpool, Manchester and
TLondon. The problem of industrial education is just being tackled in Liverpool and Manches-
ter and something is being attempted on a small scale. Bxhibitions are held from time to time
to show the kind of work done in the junior technical schools, but here again the bulk of the
pupils are not affected. In London various experiments are being tried by the County Courcil.
Definite subjects are taught in various centres, the subjects varying with the locality. Pupils
are admitted between thirteen and fourteen years of age and the training extends for three
years. The number of hours per week devoted to technical and general education are shown

helow :—

Technical General
Yous, ::o l!l]::]:oﬁr edlga?i‘;i‘)
1 10 20
2 15 15
S 20 10
The technical subjects taught include the following :—
To Boys—-
Engineering.
Building (carpentry and joindry, plumbing, painting and decorating, brickwork,.
masonry).
‘Woodwork (cabinet and furniture making). N
Wood-carving. '
Silversmithing.
Printing.

Book-binding.

Photography, etehing.

Carriage and motor body building.
Tailoring. i

To Girls—
Dressmaking.
Millinery.
Ladies tailoring.
Embroidery.
U pholstery.
Photography.
Laundry work.
Cookery.
TDomestic service.
School fees are charged for all these courses and they average £3 a year. The London.
County Council gives a large number of scholarships worth from £9to £21 a year. The-
following syllabus gives some idea of the eurriculum in an engineering school :—

ExcLisH.

Langua,ge.——Compusition—Letter writing and summaries of general reading. General

reading and study inciuding particularly industrial processes, biographies, Shakespeare’s plays.
Geography. - -Study of maps and weather climate charts—HElements of earth history—

Industrial centres and trade routes—Thames basin and London area in detail—British Empire-

and outline of development.

i
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History.—Leading  events in British History, especially from economic standpoint—
Elementary civics and economics. : .
Py MACHINE DEAWING AND CONSTRUCTION. :
Drawing—Instruments—Freehand dimensioned sketching of actual machine details—
Preparation of general working drawings—Tracing and blue printing.
Theory.—Notes and sketches of usunal machine details—Materials and manufacturing
processes—study of selected papers in current engineering journals.
7 ’ MeraL WoRk.
Tén plate.—Course including development of surfaces, soldering, ete.
Bench work.—Giving _practice in the use of the usual bench tobls and measuring instra-
ments with limit of “0005 ins.
Mackine course—All varieties of work with lathe, shaping machine, drill, grinder and hack
8aW.
Forge cot rse.— Usual operations together with case-hardening and tempering.
Theory —Notes cn workshop principles, such as measuring tools, cutting speeds and-
angles, properties of materials and behaviour of materials under action of heat.

MATHEMATICS.

Arithmetic, —Including logarithms and use of slide rule.
Geometry—Blements of theoretical geometry corresponding to Euclid I—ITI-—Mensuration
of plane and solid figures —Trigonometry to solution of triangles.

Algebm.'—To quadratic equations, including maximum and minimum values and arith-
metical and geometrical series— Particular attention to graphical representation and use of

technical formulz.
SCIENCE,

Physics.—Measurement of length, area, volume and density—I[mmersion and flotation—-
Hlements of heat with application to ventilation, expansion, ete.—Fluid pressure —Boyle’s law
__Charles’s law—Change of state—Vapour pressure. :

Flements of electricity and magunetism.

Chemistry.—Chemistry of air, chalk and water.

The boys do a eonsi {erable amount of independent work, including-—

(a) papers ox technical subjects,
(b) making of a model (original as far as the boy is concerned) with working drawings,

(¢) biography of a scientist.
‘Wo0oDWORKE.

The woodwork is designed to promote skill and precision in the use of tools, The work
ineludes—Simple joints and their a pplication —Models suggested o the boys involving essential
principles of design—Klementary pattern making.

Pracrican GEOMETRY.

The course is designed to give a training in the principles of geometry, and in precision

of execution particularly with a view to their use in the machine drawing class.
N ART.

Study of vabure forms—Reproductions in pencil, paint and olay—Application to design.

Common object drawing and dimensioned sketching of tools, eto.

Treo arm and blackboard drawing—Memory drawing.

ArpLiep MECHANICS.
Mechanies.—The prinoiples governing the constraction and working of maohines.

_Strength of materials and hydraulies.
Heot engines.—Steam and internal combustion engines with an introduction to steam:
turbines. ’

%

Pavsical. EXERCISES.

The usual physical exercises by means of apparatus and games, partly in school and partly
in open air. Talks on anatomy, physiology and hygiene. Records of physical development
aro made at regular intervals and carefully watched.

One naturally asks whether these boys and girls get employment easily in trades after
leaving these sohools and the general opinion is that at least 80 per cent of them do. After-
they have begun to work in firms, a large number continue their education at night classes.

What bearing has all this upon educational work in India ? Conditions in the two
countries are very different and the chief distinguishing characteristic is that private enterprise
on technical lines is very limited in India. The man who wants to start a factory says he-

879, Law (Edn.)—2
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eannot get skilled labour and a boy when urged to study technical subjects says he cannot get
employment after his studies are over. I'huswe go on in a vicious circle. I am of opinion
that the literary side of education is overdone and that boys should be given an opportunity of
working with tools and materials.

To this end manual training should become a compulsory subject in all seeonda;'y
schools. In addition, in centres where any industry exists, technical knowledge of this may be
imparted to boys who wish to study the subject. Time-tables at present are overcrowded and it
is diffieult to find time for these extra subjects. The solution appears to be the starfing of
evening classes Men with practical knowledge will be required as teachers and their services
will be available if the classes are held in the evenings. At present school buildings remain
unused at night and thos the fullest advantage is not taken of them. The difficulty of lighting
.does not exist as Washington lights are now available in most centres.. e

T any advance is to he made in this direction, this type of school has o be opened in a
iarge number of towns and villages, so that boys in any locality are offered educational facilities
enabling them to acquire technical skill. Tt is futile to limit the scheme to one or two large
-centres.

915t March 1925 R. W. ROSS,
BOROUGH POLYTECHNIC INSTITUTE.'
Junior Technical School (Boys).
Syurasus oF MeTarn Work.
Course I—
e 131. Cut and file two square pieces of sheet zinc 11" side and solder two edges to make butt
joint,

2. Cut and file two parallelograms 11" X 13" and lap two edges over 3/16 and solder to
mmake lap joint. _

3. Cut and file two parallelograms 13" % 1}” to make groove joint.

4, Cut an oblong in tin 6” X 12" and wire edges to stiffen metal.

5. Cut two equilateral triangles 13" sides to make hinge joint.

6. Make a set of geometrical figures in zino.

7. Make a model of a prism in wire. - ¢

8. Make a model of a prism in sheet zinc. [

9. Make a frustum of a cone with a butt joint with top and bottom, all joints to be
-goldered : :

10. Make a cylinder in sheet iron with 8/8 lap joint and riveted.

11. Make a cylinder with butt juint and riveted.

Course 11— . ;

Making of models of geometrical solids in sheet zinc from students’ own drawings.
Making of gauges in stout iron plate, e.g., a piece of iron 8/22 thick, 83 x 1% to be filed
parallel length\ylse, finished 17, the ends to be squared up and then lined out external and
internal at 90° either end ; straight edge and calipers only to he used.

A piece of iron 3/32 thick 1§ square, to be lined out hexagonal 1i across flat sides to be
~cut off within 1/16 of lines with cold chisel in vice and then filled up to lines, using straight
edge and calipers to test if parallel. " ¢

A piece of charcoal iron 53 X 2§ X {, one long edge to be filled up true to straight ed
.and then lined out to drawing one 1 from finished edget,) 2" from either gnd an angle gf 90 ar%g
120, the angles to be drilled out within § of lines, then chipped and filed true to lines, using
straight edge and calipers only ; this exercise to be draw filed and afterwards polished. ,
Models of oblique solids.
Course 111— Exercises of Forging—

1. Forge a nail from iron ¥ X 3/16 forging head first to drawing and th t off 3
-than finished length, that being allowed for tapering point. 3 Sk e

2. Forge square taper drift from 1" bar, using Smith’s fatter for finishing,

3. Forge round taper drift from " round bar ; forge square first, then hammer down
~corners. Hammer only to be used.

4. Forge eye bolt 3" round iron measure length of iron required for e d
-right angles, then finish off on nose of anvil to Tequired shape, 9 lor eye and bend at

5. Forge 8 hook from 1" round iron, measure length of ir ired ¢
I both sides slightly and forgegover nose of anvil. & i RIS O G

6. Forge staple from 3" round iron, measure length of iron required allowing 1” shoﬁ for

taper ends, forge square taper 2" long on both ends, then bend according to drawing.
7. Scriber. ' Bt

e

5 |

-and lined out, external dovetail and internal the other, drilled and filed up lines to be cut off in
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‘Turning, etc-— :
1. Dovetail joint to be made in mild steel, a piece of metal 4% x 1j o be squared up

half and tested when finished.

2. A piece of 11 brass to be turned 1“ parted off § long two sides to be sawn and filed to
from equilateral triangle. j :

3. A piece of brass 6° x 2’ x 1 finished; and 1" round hole and 1” square hole; a
1” equilateral triangular hole to be drilled and filed out to the lines ; the solid piece of brass to
fit all three holes.

4. Plain turning. Turn 1” collar spindle and screw cut same. ;

5 Hand rail column, and screw cut same, and other exercises of a more advanced

. character—

Txternal and internal gauges 90°, 120° 135°.
Dovetail joint in copper to be braised.

Lizp and butt joints in iron tube to be braised..

Pair of broad-point calipers, ratchet brace, screw jack.
Face plate, starrett scribing block, etc.

SyLLasus oF WoQDWORK.

. Explanatory—-

The lesson of each year will include the necessary drawing either to scale or full size, from
which the work will be made. Such drawings will be made from rough sketches or from

. acourately made models.

TLessons on the construction and principles of the various tools ; their use and methods of
manipulation will be given at the various stages of the workshop course.

Object lessons on the mature and properties of the various kinds of timber used will be
given from time to time, and will be supplemented by visits to Kew Gardens, to Museums and
places of interest.

Tn the early stages, the exercises chosen will be such that the number of tools required

will be small; but in the second ysar the exercises will involve the use of an increasing number

. of tools.

s Course I—

Sawing at right angles to the direction of grain, sawing obliquely across, and with the
grain. Chiselling horizontally, planing. Cutting out inlaying piane geometrical figures 3
thick. Various forms of simple joints, as lapped, halving and dovetail joints, housing groove
and tongue joints; introducing the use of glue. The necessity of accurate setting out and
working to cut lines. Proving dimensions ot finished model by placing model on student’s

drawing.

* Course T1—

Models and joints of a mtore complex character, introducing new tools and methods of

. construction ; mortise and tenon joint ; eube cut into three pieces, showing volume of a pyramid.

Elementary pattern making, surface plate, simple bearings, fire bar with caleulations for
finding radius of curve, hexagonal nut with core box ; introducing simple wood turning, also
hack saw and file handles ; turned inkwell stand. The uses of patterns and draw being fully

. demonstrated with moulders sand in casting boxes.

SyrLrABUS oF TECHNICAL DRAWING.
s )
B. Engineering Drawing.

First year (Mechanicol drawing)—
Notes on pencils, paper and instruments. Fixing, heading and arrangement of work on

. paper. Use of squares, printing of title, figuring and dimensioning.

Sketching and measuring up five selected wood models ; sash lifter ; rapping plate ; drawer
pull, and dowel plates. Sketch detail sheets 1 to 8.
Machine details—uwith full notes.—

Screw threads, accurate shapes and conventional representation. Standard proportions of
bolts and nuts. Type of bolt heads, bolt and nut, castle nut, ete. In this year, much impor-
tante should be attached to the production of good lines, printing and figuring, the simple

. drawings are to have @ workmanulike appearance. In the second term, one or two drawings

may be inked in, and in the third term, two or more tracings should be made, and flat tints laid

. on some drawings and on the back of tracings. 'Streets should be lain on the correct naming
. and description of views and subjects.
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Second year (Machine drawing).— i A

The first half-hour should occasionally be spent on sketches and notes on details of machi--
nery. Revise sheets 1 to 8 A schedule of parts should be included with all sketches and each
view should be named and each section plane indicated. The actual articles should be measured’
up and sketched, including first year objects omitted. The articles should be selected from
riveted joints (3 as group exercise), keys and cotters, collars, couplings, R and L. hand
coupling box, simple bearings, spanners (with general idea of proportions), erank brace, knuckle
joint, pipe flange joints, simple gland and stoffing box, simple valves, crank, connecting
rod end.

Assembly or detail drawings of the above, or both, with section.

An accurate knowledge of the names and uses of simple machine details should be given,
Tracings and some inked-in and coloured drawings, afways with dimensions and full printing,
should be made.

Blue prints should be made of meritorious tracings and the method demonstrated.
Third year (Machine drawing)— :
Sketches from machine detail sheets 8 and 10 to 17.

Sketches dimensioned from actual measurement of articles mentioned below. Sketches of -
details and (or) assembly with schedule of parts, from which assembly and (or) detail drawings
are made always dimensions in ink or pencil, with sections flat tinted and sometimes fully flat
tinted. Strong tracings of merit should be blue-printed and every boy taught the method.
Timed simultanious exercises should be introduced at intervals, ° :

Cover with motes and draw selections from—
Levers, pipe couplings, fusible plugs, shaft couplings, bearings, cranks, connecting rod
ends, crossheads, pistons, cocks, non-return and other valves, screw-down valves, ;
AU Note.— Visits to laboratory should be made to show details in actual position.

SYvLaBus 1N AppLIED MECHANICS.

Year 11— Course I—

Force.—Definition and representation, summation of forces in straight line, Parallelogram,
triangle and polygon of forces. :

Resultant, equilibrant and component forces.

Principle of moments.—The lever ; beam reactions.

Units of force, space, time, work, and power, gravity.

Variable forces—time and space averages.

Representation of work by area.

Horse-power and efficiency.

Friction.—Co-efficient of friction; work done by machanical agents against friction or-
gravity, and for useful purposes. Movements of bodies on inclined planes. ‘

Machines.— Definition and types ; velocity ratio; mechanical advantage efficiency, experi--
ments with ‘rpac!nnas ; calculations on, and setting out of, clrves showing characteristics of
machines. Kinding the law of a machine; using pulley on axle wich thick and thin cords -
Whe§1 and axle ; single and other pulley blocks; Chinese windlass, sorew-jack and Weston’s .
blocks. '

Elementary notions of the strengéh and characteristics of materials (2 lessons).

Very elementary notions on Hydraulics and Preumatics (% lessons).

Year TIT—Course 11—

@

(Revise Course I as required.)

A. Accurate measurement.—Line and end measurement ; refined measurement : gauges. .

Measurement of areas; use of plainmeter; measurements of volumes ; micrometer; and
cathetometer.

_ B. Materiais.—Strengths and elastic moduli ; tension ; compression ; shear, torsion (simply).
Springs in tension and compression. Work stored within elastic limit ; beams and rules.
relating to similar beams, rectangular beams; and flanged ones by apprex. method. Some-
characteristic properties of materials, :

C. Motiwon.—Uniform and
tum ; eenfrifugal force. :
Bnergy —Potential and kinetic; flywheel ; and pendulum
work ; tractive effort and work on inelines, ete.
D. Hydraulics —Pressure, head, Bramah’s ;
ing) ; simple hydraulic machines with problems,

otherwise ; vector quantities ; force ; acceleration ; INag8 ; MOmen=
- . ’
(simply) with problems on.-

the siphon ; pumps (rotary and Teciprocat--

A |
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E. Machines.—Revise veiy-ratio, Law of machine and curves for same, etc. Liffing

- machines—the “ facile ? block ; worm and wheel ; lifting crab ; hydraulic jack.

Transmission of motion.—by shafts, belts and other gearing. Toothed wheels and
worm gearings as applied to machine tools ; cases of velative motion,

F. Problems connecting A, B, G, D and E.

o SYLLARUS OF MATERIALS,
Deseription of ores

Description, sketches, cte., of the following furnaces and processes :—
Blast furnace, with particulars of hot, blast and cowper stoves, ete.

Fuddling, with particulars of manufacture of varieties of commersial iron and its composi-
tion.

Cementation steel, with methods of manufacture of crucible shear and double shear steel.
Bessemer process for manufacture of mild steel.

Siemens open hearth steels. ¢

Tool steels, with particulars of com position, strength and cutting speeds.

_ Lecture on physical properties of steel, with diagram showing per cent carbon in W.L.M.S.
High carbon steel and cast iron.

Manufacture of copper from pyrites.

Copper tin alloys and their per cent composition and strengths.
Copper zine alloys and their per cent composition and strengths.
Composition of solders, white metal, brazing metal, resistance wire alloys.
Malleable iron castings.

Case hardening.

Annealing, E
Process of welding by *“ Thermit.”

Talks on semi steel and Mitis metal,

Properties of aluminium.

Notes on turning tools and tool clearance.

Notes on screw-cutting, including cutting of fraction of threads per inch and multiple
start threads.

Lecture on the steam engine and the application of the various metals to its manufacture.
Revision of work,

Order—No. 879, Law (Education), dated 25th May 1925.
Recorded.

(By order of the Government, Ministry of Education)

V. T. KRISHNAMA ACHARIYAR,
Secretary to Government.

To the Director of Public Instruction.
»» Development Department.
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Repert on vocational classes in Bfgland--Written /'y M/ R. W. Ross—Recorded.

Rrap—the following paper: —
Letter from R. G. GrievE, Eiq., .43 7.r.a 5. Director of Public Tnstruction, to the SBecretary
to Government, Law (Educatiou) Department, dated Madras, the 15th April 1925,

No. R C. 2703-C/23.
I have the honour to submit the enclosed report on voeational classes in \E /

ﬁ;{gland recoived from Mr. Y\ W. Ross, Principal, Government Training College,
Rajahmundry, who was granted study leave in paragraph 2 of G.0. Mis. No. }2
Law (Education), dated 20th March 1924, ‘
EncLosurE.
REPORT ON VOCATIONAL CLASSES IN ENGLAND.

Instructed by the Bcoteh Board of Education I visited schools in Edin burgh and Glasgow
and consulted the Education authorities in these places with reference to the subject of vopa-
tional instruction, The prevailing feeling is that boys and girls should receive a general
ednoation, either elementary or secondary, and that purely vocational subjects should not be
taught in day schools. Up to the age of 16 pupils usually do not know what work they are
fitted for, 2nd it is believed that purely technical training will prove more effective if started
after that age. The need for making education more practical is, bowever, felt and this has
been met by introducing the workshop into the majority of schools Boys usaally spesd two
periods a wefk at woodwork or metal work and the training is recognized to be of great value.
Buch is the type of education given in the majority of the schoolsﬂmt» educationual authorities ara )
prepared to experiment with the type of school in which emphaSis is placed on some special’
technical subj-ct in which pupils appear to be interested. In Hdinburgh there are the Tynecastle
and James Clark schools to which boys and girls are admitted from clementary schools at the
age of 13 for a three years’ course. At the outset they have to make a choice between a coms=

mercial course and an indastrial course. The following table shows the number of periods per

week devoted to each subject in the Tynecastle school (—

Poriods.

Moral and religious instruotion o 2
English ... S o ek i 8
History ... e o e 2
Geography S R 2
Mathematics A eso 9
Seience o Pres s PR ses ola P (1Y) ios 4’
Drﬂwmg tee ees sas oow 1us Lee e L] 3
Music e ase sse seo sas ss0 sse Y see 1
Physical training SR R e
Benchwork and technical drawing or commeroial sabjects ... “ee 8

40

: ':I'ha subjects the giﬂs take in the industrial oourse#instead of -benchwork and technioal J
drawing (which are for boys) l(are covkery and housewifery with laundry, or dress?:mking oF
Elevnpg.-

In the James Clark Techniocal school the division of work ig as follows :— :

Periods.
English, including History, Geography and Citizenship ..., .. 13
Mathematics .. Aoy
Sience, including Physics, Chemistry, Meohanics and Eleotricity ...

8

4

(a) A.rt R X LN LR L) ‘e ses eee 3

Drawing { (6) Technical F e U B
(¢) Geometrical - ... aee -85 1

Hﬂndiorafﬁ s T cse ave “se sae 3

. Binging o, e “ee b ese see T 1

- Morel and religious instrustion i . 2
hysica] exercises and games SR i . e 2
40

46, o

7)1/

ANt
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These courses indicate that the purely literary subjects are by no means neglected and that-
the training given by drawing and handioraft is of a kind that will prepare boys for any type
of practical work that they may wish to take up on leaving school. Because of the practical
training given, boys fiud it easy to got into trade workshops whera they get further experience
and traming. They farther supplement their knowledge by attending evening classes whioh-
speoially cater for them. 'I'hese abound in every town and are largely attended during the
winter months—Qatober to March. ‘The classes are held in school buildings ; nob all subjeots
are taught in any one centre but only those which appeal chiefly to those living in the immediate
neighbourhood. e

Tn Glasgow too there are a fow schools where the industrial course is emphasized -and at
the Allen Glen School which is a large socondary sohool, boys get advanced instruction in
Science and Engineering. Here there are lathes worked by steam and the whirr of machinery.

. in one part of the building reminds one of a factory. Boys from the school enter engineering -
ledge which is of great value to them or if they proceed to the .

works with technical know:
University for Seience courses they are well prepared for them.
Considering, however, the size of the population of Glasgow, one fecls that the techniocal

courses given in a fow schools affect only a very small number of the pupils and must conclude
that the school is not regarded as the right place to give such instruotion,

In England [ visited sohools in the large commeroial centres of Liverpool, Manchester and -

London. The problem of industrial education is just being tackled in Liverpool and Manches-
ter and something is being attempted on a sm#¥*soale. Exhibitions are held from time to time

o show the'kind of work done in the junior technical schools, but'here again the bulk of the

pupils are nob{‘aﬁeotad. In London various experiments are being tried by the County Couneil.
Definite subjects are taught in various contres, the subjeots varying with the locality. Papils
are admitted bebween thirteen and fourteen years of age and the training extends for three
years, The number of hours per wesk devofed-to technical and general education are shown

below : — i = e
st S Soksop.  stvohin.
1 san ede se0 aoe eoo0 tee 10 20
2 200 (Y] ves sed (XA e 15 15
3 see 0se A G £ 20 10
The teohnical subjects taught include the following i~
To Boys—- :
Engineering— e
Building (c)a.rpantry and joindry, Plumbing, painting and decoratipg, briokwork,
masonry). ;
‘Woodwork (cabinst and forniture making),
‘Wood-carving. '
8ilversmithing.
Printing.
Book-binding.

Photography, etohing.

Carriage and motor body building.

Tailoring. i
T Gérls—

Dressmaking.

Millinery.

Ladies tailoring.

Embroidery.

U pholstery.

Photography.

Laundry work.

Cookery. :

_ Domestio servico.
d for all these courses and they average £3 a year. The Londop

Sohool fees are charge
mber of scholarships worth: from £9 to £21 a yesr. The
following syllabus gives some idea of the eurriculum in an engineering school :—
ExavrisH.
Lang..a,ge,-“iComposition-—L.etter writing and summaries of general roading. Genersl
reading and study inoluding partioularly industrial processes, biographies, Bhakespeare’s plays.
Geography.—B8tudy of maps and weather olimate oharts—Elements of earth history—
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Tndastria] cantres and trade routes—Thamas basin and London area in detail—British Bmpire -

'~ and outline of development. :
History.—Lieading events in British History, especially from eoonomio standpoint™—

Elomentary civios and economics.
MACHINE DRAWING AND CONSTEUOTION,

Drrzwing,—lnsbmments—‘-]?reehand dimensioned sketching of actual machine detaile—
Proparation of goneral working drawings—Tracing and blue printing. -
" Theory.—Notes and oketohes of usual machine details—Materials and manufactnring
prooessea—-Study of seleoted papers in ourrent engineering journals. :
MeraL WORK.
Tin plate.—Course including development of surfaces, soldering, eto.
Bench work.—@iving practice in the-use of the usual benoh tools and measuring instra-

ments with limit of 0005 ins.

‘Machine course~All varieties of work with lathe, shaping machine, drill, grinder and hack

23W. -
Forge cou rse.— Usual operations together with case-hardening and tempering.
Theory.—Notes on workshop priuciples, such as measuring tools, outting spesds and
sngles, properties of materials and. behaviour of materials under action of heat.
M ATHEMATICS.

Arithmeﬁc.—-lnolnding logarithms and use ‘of slide rule.’ :

Geometry.—Elements of theoretical geometry corresponding to Euclid J—IX¥1—Mensuration
of plane and solid figures —Trigonometry to solution of triangles. w

Alyebra.—To quadratic equations, inoluding maximum and minimum values and arith-
metical and geometrical series— Particular attention to graphical representation and use of
technical formul®. i ; :

BcieNCE.

Physias.——Mensurement of length, ares, volume snd density—Immersion and flotation—
Eloments of heat with application to ventilation, expansion, eto.—Fluid pressure —Bo ylo’s law
— Uharles's law—Change of state— Vapour pressure.

-Elemente of ¢leotricity and maguetism.
Ohemisiry.—Chemistzy of air, chalk and water. .
The boys do a oonsiderable amount of independent work, including —-
(a) papers on technioal subjects, v
(b) making of a model (original a8 far a9 the boy is conoernéd) with working drawings,
(¢) biography of 8 soientist. "
‘W 00DWORK.

The woodwork is designed to- promote skill and precision in the use of tools. The work
;noludes—Simple joints and their applioaﬁion—h[odels suggested to the boys involving essential
prinoiplos of design— Elomentary pattern making.

Pracrioar GBOMETEY.
~ The gonres is designed to give a training in the prinoiples of geometey, and in precision
of exesntion particularly with & view to their use-in the maohine drawing clags. M

Stady of naturo forms—Reproductions in pé il, paint and olay—Application to desiga.

Common object drawing and dimensipned sketohin of tools, eto.

PFree arm and blackboard drawing—Memory drawing. Sl
AprLizp MEecHawios.

Mechanics.—The prinoiples governing the construction and working of maohines.

Strength of materials and hydraulics. ' ,

Heat engsnes.—Steam and internal combustion engines with sn introduction to steam

turbines. .

Pavysiear Exercisss.

s The wusual physioal exercises by means of apparatus and'games, partly in gohool and partly
in open air. Talks on anatomy, physiology _and hygiene. Records of physioal davelopmeﬂt
are made at vegular intervals and carefully watched.

One Juaturally asks whether these boys and girls got omployment:. easily in itrades after
leaving these schools and the general opinion i8 that at least 80 per cent of them do. After
they have begun to work in firms, a large ‘aumber continue their eduoation ab night classes.

What bearing has all this upon educational work in India? Conditions in the twe
sountries are very different and the ohief distinguishing characteristio s that private éntorprie:
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on teohnical linesis very limited in India. The man who wants to start a factory saye ke
cannot get skilled labour and a boy when urged to study technical subjeots -says he eannot gob
employment after his studies are over. ‘I'bus we go on in a vicious circle. I am of opinion.

that the literary side of education is overdone and that boye should be given an opportunity of.

working with tools and materials,

To this end manual training should become a compulsory sabject in all secondary
schools. In addition)in centres where any industry exists technical knowledge of this may be-
imparted to boys who wish to study the subject. Time-tables at present are overcrowded and it
isdiffioult to find time ifor these extra subjects. The solution appears to be the starting of’
evening olasses. Mon with practical knowledge will be required as teachers and their services-
will be available if the classes aro held in the evenings. At present school buildings remain-
unused st night and thos the fullest advantage is not taken of them. The difficulty of lighting
does not exist as]Washington lights are now available in most centres. :

If any advance is to be made in this direction, this type of school has to be opened in &
large number of towne and villages, so that boys in any locality are offered educational facilities
enabling them to acquire technical skill. It is futile to limit the scheme to one or two large

oentres. )
21st March /935 : e R. W. ‘{OSB,
: ' BOROUGH POLYTEOHNIC INSTITUTE. / :
Juntor Technical School (Boys). (
" Byiranus or Mejar Wogk. : [

Course I— R X

1, Gut and file two square pieces of sheet sino 1} side and solder two edges to make but}
joint. i e T :

2. Out and filo two parallelograms 14" % 13" and lap two edges over 3/16 and eolder to
make lap joint. * 2 :
3. Cut and file two parallelograms 13” x 14" to make_groove joint.
¢, Cut an #blong in tin 6 X ‘14" and wire edges to stiffen metal.
5. Out twb equilateral triangles 15" gides {0 make hinge joint.
6. Make a sot of geometrical figures in zino.- : :
7. Make 8 model of a prismin wire.
8. Mako a model of a prism in sheet zinc. .
9, Make a frustum of a ogx.;'.e“,wibh a butt joint with top and bottom, all joints to be
soldered O -
10, Make a cylinder in sheet iron with 3/8 lap joint and riveted.
11. Make a gylinder with butt joint and riveted. N
QOourse 11— 3 W
Making_of models of geometricaltsolids in shest zino from students’ “own drawings.
Making of gauges in stont iron plate, e.g., b piece of iron 3/22 thick, 3} x 1§ tojbe filed
parallel lengthwise, finished 1%, the ends to be squared up and then lined out external and
internal at 90° either end ; straight edge and calipers only to be used
A pioce of iron 3/32 thick 1} sgusre, to_be lined out hexagonal 1} across flat sides to be
oat off within 1716 of lines with. cold chisel in-vice and then fillad up to lines, using straight
edge and;calipers to test if parallel.. . -
A piece of charcoal iron 5} % 2% X {§, one long edge to be filled uo true to straight: edge
d then lined out to drawing one 17 from finished ‘edge, 2° from either and an anjle of 9) and
;202 tho anglos to be drilled out within % of lines, then chipped and filed true to lives, vaing
phraight edge and calipers only ; this oxorsine 50 bo-draw-filed and afterwards polished.
odels of oblique solids, '
Courge JIT— Ezercises of Forging— e
1. Forge a nail from iron § X 3/16 forging-head first to drawing and then cut off § shorter
than finished length, that being allowed for tapering point.
2. Forge square taper drift from 3" bar, using Bmith’s flatter for finishing.
3. Forge round taper drift from 3’ Yound bar; forge square first, then hammer dowa
cornors. Hammer only to be used.
4. Forge eye bolt 3" round iron, measure. length of iron required for eye and bend at
right angles, then finish off on nose of anvil to required shape.
orge 8 hook from 3" round iron, measure length of iron required and cat off; saper

both s'idas slightly and’ forge over nose of anvil.

|
/

6. Fo’r%e staple from 3” round iron, measure length of iron required allowing 1° ehort for

vﬁp’ot ends, forge equare taper 2" long on both ends, theu bend according to drawing.
s 7. -BOI'i.BQl" & 3 i
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Turning, ete——

1. Dovetail jointto be made in mil¢d steel, a picco of metal 43 x 1} to be squared up
and lined out, external dovetail and internal the other, drilled and filed up lines to be cut off in
hslf ar.d tested when finished. g

2. A piece of 1} brass to be turned 1° parted off £ long two sides to bo sawn an*ed to
from equilateral triangle. hE

3. A piece of brass 6" X 2° x ! finished; and 1’ yound hole and 1” square hole; a
1° equilateral triangular hole to be drilled and filed out to the lines ; the solid piece of brass to
fit all three holes.

+. Plain turning. Turn 1” collar spindle and screw cut same.

5 Hand rail eolumn, and screw cut sime, and other exercises of a mors advanced
oharacter— Gt R

%xternal and internal gauges 90°,-120°, 135°.
ovetail joint in copper.to be braised.
Lap and butt joints in iron tube to be braised. -
Pair of broad-point- calipers, ratchet brace, sorew jack.
Faoce plate, starrett scribing block, ete. |
. BrriaBus/ WoopwoRx.
Erplanatory— :

‘The lesson of each year.will include the necessary drawing either to scale or full size, from
which the work will be made. ~uch drawings will be made from rough sketches or from
acenrately made models. ; e

Lessons on-the construction and principles of the various tools ;- their use and methods of
manipulation will be given at the various stages of the workshop course.

Object lessons on the natura and properties of the various kinds of timber used will be
given from time to time, and will be supplemented by visjts to Kew Gardens, to Museums and

places of interest.

“TIn the eatly stages, the exercises choson will bs suoh that the number of tools required
will be small ; but in the sscond yaar the exercises will involve the use of an increasing number
of tools. e

“ Course I—

Bawing at right angles to the direction of grain, sawing obliquely across, and with the
grain. OChiselling horizontally, planing. Cutting ouf inlayiag piane geomstrical figures 3

thick. Various forms of s/mple joints, as lappad, halving and doverail joints, housing groove:

and tonugg) joints; introducing the use of glue. [he necessity of accurate setting out and
‘working'to cat lins. Proving dimensions of finishod model by placing model on student’s
drawing. .

“Qourse 11— :

Models and joints of s more complex ocharacter, Jintroducing new tools and methods of
(coustruotion ; morbiso and tenon joint ; cube out inte three pieces, showing volame of a pyramid.
‘Elementary pa.tter}{ making, surface plate, simple bearings, fire bar with oaloulations for
finding radjus of ‘ourve, hexagonal nut with cors hox; introduoing simple wood turning, also
hack saw and file bandles ; turne] inkwell stand. The nses of patterns and draw being fully
demonstrated with moulders sand in casting boxes

SyLLaBUs oF TEcmNroay, Deawrxe.
: B. Engineering Drawing.
First year (Mechanical drowing) —

Motes on peneils, paper and instruments. Fixing, heading and arrangement of work on
paper.. Use of squares, printing of title, fignring and dimensioning. ;

Bketching and measuring up five selooted wood models ; sish lifter ; rapping plate ; drawer
pull, and dowel plates. Sketch detail sheets 1 to 8.

Macnme dedails—awnth full notes—

Serew threads, accurate shapes and conventional representation, Stwndard proportions of
bolts and nuts. Type of bolt heads, bolt and nut, castle nut, ete. in this year, much impor-
tance should be attached to the production of good liins printing and figur:ng, the simple
d/awings are o have a workmanlike appearance. In the second term, one or two drawings
hay ve inked in, and in the third term, two or more tracings should be made, and flat tints laid
on some drawings and on the back of tracings. Streets should be lain on the ocorrect namiog

(%d) description of views and subjects.
ec

nd year (Machine drawing). — .

The firs half-hour should occasionally be spent on sketches and notes on details of machi-
nery. Revise sheets 1 to 8 A schedule of parts should be included with all sketches and each
view should be named and each section plane indicated. The actual artiokls should be measured
up and sketohed, ineluding first year objects omitted. The articles should be selected from

- riveted joints (3 as group exercise), keys and Jootters, collars, couplings, R and L. hand

coupling box, simple bearings spanners (with general idea of proportions), crank brace, knuokle
joint, pipe flango joints, simple gland and stuffing box, simple valves, orank, conneoting
rod end. : i

= Assembly or detail drawings of the above, or both, with seotion.

™

(2

s
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An accurate knowledge of the names and uses of simple machine details should bs given*
Tracings and some inked-in and coloured drawings, always with dimensions and full printing,
should be made.
~ Blue prints should be made of meritorious tracings and the method demonstrated,

Third year (Machine drawing)— ; :
Bketches from machina detail sheets 8 and 10 to 17, '
Sketohes dimensioned from actual measurement of articles mentioned below. 8ketches of

detiails and (or) assembly with schedule of parts, from which assembly and (or) detail drawings

are made always dimensions in ink or pencil, with sections flat tintel and sometimes fully flat
tinted, Blrong tracings of erit should be blue-printed and every boy taught the method.

Timed simultancous®xercises should be introduced at intervals.

Cover with notes and draw selections from— ‘

Levers, pipe couplings, fusible plugs, shaft couplings, bearings, cranks, conneoting rod
ends, crossheads, pistons, cocks, non-return and other valves, screw-down valves.
Nots.-—Visits to laboratory should he made to show details in aoctnal position.

SYLLABUS 1IN APPLIED MECHANICS.

Force.—Definition and representation, summation of forces in straight line. Parallelogram,
triangle and polygon of forces. _

Resultant, equilibrant and component forces.

Principle of moments.—The lever ; beam reactions

Units of force, space, time, work, and power, gravety.

Variable forces—time and space averages.

Representation of work by area.

Horse-power and efficiency.

Friction—Co-efficient of friction; work done by machanical agents against friction or
gravity, and for useful purposes. Movements of bodies on inelined planes.

“-Machines.—Definition and types ; velooity ratio; mechanical advantage efficiency, experi-
ments with machines ; caleulations on, and setting out of, ourves showing characteristics of
machines, Finding the law of a machide; using pulley on axle wich thick and thin oords;
Wheel and axle ; single and other pulley blocks; Chinese windlass, serew-jack and Woeston’s
blocks. ' ,

Elementary notions of the strength and characteristics of materiali (2 lessons). S

Vaery elementary notions on Hydraulics and Pneumatics (2 lessong).

Year III—Course 17— /
(Revise Course I as required.)

4. Acewrate measurement.—Line and end measurement ; refined measurement ; gauges.
Meagurement of areas; use of plainmetor; measurements of volumes ; miorometer ; and
ocathetometer.,

B. Uaterials.—Strongths and elastic moduli ; tension ; compression ; shear, torsion (simply).
Bprings in tension and comprossion. Work storod within elastic limit ; beims and rules
relating to similar beams, rectangular beams; and flanged ones by approx) method. Some
eharacteristic properties of materials,

0. Motion.—Uniform and otherwise ; vector quantities ; fores ; acceleration ; mass ; momen-
tam ; centrifugal force.
Energy —Potential and kinetio ; flywheel ; and pendulum (simply) with problems on
work ; tractive effort and work on inolines, ete.
D. Hydraulics—Pressure, head, Bramah’s ; the siphon ; pumps (rotary and reciprocat-
ing) ysimple hydraulic machines with proble
. Machines,—Revise veiy-ratio, Law of thachine and curves for same, eoto. Lifting
machines—the * facile *’ block ; worm and wheel slifting crab ; hydranlic jack. ‘
Transmission of motion.—by shafts, belts and other gearing. 'I'oothed wheels and
worm gearings as applied to machine tools ; cases of relative:motion.
F. Problems connecting A, B, C, D and E. 2

e : M
SyLLABUS OF MATERIALS B e il

Description of ores. e
Description, sketches, ete., of the following furnaces  and processes = |
Blast furnace, with particulars of hot blast an -&upé‘r“j;f(ﬁggs::; e

Puddling, with particulars of manufacture of frariés of commeroial Iton and its composi-
2ol T .
Cementation steel, with methods of manufacture of erucible shear and double-shear stesl.,
Bessemer process for manufacture of mild steel.

Siemens open hearth steels. ' :

Tool steels, with particulars of somposition, strength and ocutting speeds.

Lecture on physical properties of steel, with diagram showing por cent carbon in 'W.I.M.8,
High carbon steel and cast iron.
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Subject'-Report by Mr.R.W. Ross on vocat
classas in gngland.

5] . 2 : ’ &
Ruleéﬁiof the Study Leave Ruleés on p.2 of G
No.896 Fin.,dated the 11th 0ctober 1923.

schools. Obviausly this suggzestion cannot-be
carried out in entirety, et present but everyk
eﬁcouragement is given o managers of secy.
schools to introduce menual training in thefr
institutions. .

3.Mr.Ross &1s0 sug ests that in centres

4

where any industry exists technica1 knowledge
of the industry may bhe imparted to boys by tl
starting of gvening classes. Appd rently
suggestion is one for con51deration in the
Deveiopmept Daept.

4.The report may be7sent(u 2) to the

Development Dept.for nerusal . On réturgﬁi
mey be cirenlated to %ﬁ: Mo~
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