CORRESPONDENCE

FOR YOUR GUIDANCE

You are about to commence a course of training which can have a
tremendous influence for the goed upon your: future ‘career. I know that you
are enthusiastic to make the very most of your training, and that is why this
guidance booklet has been written.

In the pages which follow, I want to set out clearly before you
all the mein advantages and facilities the Australian Radio College offers you.
I want t0 go further than this, I want to show you how you can use these facil-
ities to get the very most out of your association with the College.

Before you commence studies, tread right through this booklet,
from beginning to end - make sure that you are thoroughly acquainted with what
it contains. When you have finished, do not place it where it may be lost,
but keep it carefully filed, for preference, with your lessons. Keep it where
you can refer to it at any time.

This béoklet can mean £.S.D. t0 you in every way, because it is
the fingerpost to all those extra A.R.C. Services which will help you to spell
"SUCCESS" after your name.

Finally, I want you to feel that even after you have completed
your training we continue to be interested in your welfare. All the A.R.C.
Services will be gladly extended to you at all times. They are not just for
the period of your training, but are lifetime services, which will be always
available to help and guide you in all radio matters.

ﬁ% I R.E. (Austh low of ‘the Telévision
Society (England)
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SITNURTIISY PROCEDURE.

To obtain the greatest benefit from this course of radio training and
in order to master it rapidly and easily. you should carefully follow
these simple rules.  Throughout your course you should meke frequent
references 10 these 'guide posts'. In this way you will make more
rapid and thorough progress.

This course has been carefully planned and prepared. The practical ex-
perience of many famous engineers has contributed to meke this the most
up to date and thorough radio training available.

l. First, take one lesson at a time and read through it easily, as if you
were reading an interesting book. This will give you a general idea
of what the lesson is about. But - it is not enough to just read your
lessons. You must study them. So read through it again, this time
studying it carefully, and, if necessary, taking notes of the most im-
portant points. Just half an hour of concentrated and uninterrupted
application 1o your lessons will benefit you more than three or four
hours of half-hearted application.

NOTE: When you have answered the examination questions to the first
lessons, post them to the College in the envelope provided. 1In the
meantime, carry on with your study of Lesson No. 2. When we receive
your answers to Lesson 1, they will immediately be corrected and
returned to0 you with your next lesson.

2. Make sure that your whole mind is on your subject. Never be careless
in your study. Habits are made merely by doing one thing three or four
times. Therefore, every time you carelessly study your lesson you are
strengthening a habit that is bad for you. On the other hand, if you
study your lessons properly by giving your full attention to them, you
are strengthening a good habit.

Always keep your mind on the subject in the lesson under rewview. Do
not read any part of your lesson while you are thinking of something
else. '

3. A certain time set aside each day will benefit you more than two hours
to-day, none to-morrow and one the next day and so on. Be systematic
in your work and your progress will be more rapid. Learn a little at
a time. Retain what you learn by not trying to cover too much ground
immediately. A little each day will result in surprising progress by
the end of a few weeks.

4. Never lay aside a lesson to pick up the next one unless you are sure,
in your own mind, that you understand everything taken up in that lessomn.




That is the most important thing I can tell you at this time. It's so
important that had I room, I would print these few words in letters the
size of this page. It's so important that nothing I can say would be too
strong on this point .... You will, I am sure, read your lesson sheets
carefully, Jjust as I have asked you to do.

There are questions at the end of each lesson sheet. These questions are
based on subjects covered in that particular sheet. Should you find your-
self unable to answer any question, don't give up and let it go at that.
Instead, go back over the lesson sheet until you locate that part of the
lesson covering the question you can't answer --- there you will find the
information that will enable you to answer the question that was bothering
you ... But answer the guestion tomorrow, not at the moment of reference.

This information is always there. No questions are ever asked that are not
fully covered in the text of each lesson, and by reading or studying each
lesson carefully you will always be able to answer each and every question
easily and correctly. So, again .... read each lesson sheet carefully.

When doing examinations write out the question on your answer sheet before
you write your answer., Make sure that your name and address are clearly

"shown at the top right hand corner on the front or first sheet. - While

neatness and spelling are not essential, it will be of benefit to you to be
as neat and correct as you can. It is only by striving towards perfection
that we reach it.

7. Finally, I want you to look on us as friends. The aim of every member of

the staff is to assist you. Do not hesitate to write in if you require
help and advice with your studies.
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P o3, :
" WoELEVISION, FREQUENCY MODULATION SND FACSIMILE COURSE.®

It is brought to tho notico of studonts engaged upon tho
abovo gourso, that this guidanco booklot was originally compiled as a
profix for tho studont about to commonco our Radio Sorvice Znglinocering
Courso. Howovor, with tho execoption of minor dotalls, all information
contoinod horoin, is applicablo to studonts ongagod upon our Tolevision,
Proquency Modulation and Facsimile Courso.

uinor altorations arcde.sececes o;

Pago Referonco.

Pago G.eesTho T, F.¥, and F, cburae is comprisod of qne section only,
theroforo tho one original sot of sorvice covors ie gmpplied
.. .for tho completo courso.

rogoe 8.;,;Aworago rato of study is two lossons por month,

Pago 12...58inco tho 4,R.C. Fault Findor rofors to sorvicing work, it is
not suppliod with tho T, P,¥, and F, Courso, Howover, if you
roquiro one, theso aro availablo from the A.R.C. Salos

.. Dopartment.

Page 12,..Two sots of stiff covers aro roquirod if you wish %o bind the
comploto course.
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POSTAGE ON IESSONS

The College pays postage on all lesson matter and correspondence sent to
you., You pay postage on all lesson matter and correspondence sent to the College.

The Post Office allows a special rate on lesscn matter sent by students to
the College provided it is unsealed, The rate for unsealed lesson matter is
only 3d, for the first 2 ozs, For each additional 2 ozs, an extra amount of 2d,
is charged, This means that all average lesson examination papers you return,
which normally weigh under the 2 ozs., will only cost you 3d, Any sealed mat-
ter must be paid for at ordinary postage rates, With every lesson, you receive
a printed return envelope for your examination answers., There are two methods of
treating these envelopes when taking advantage of the special unsealed postage
rate,

Ay You can fold the flap over the contents of the envelope. This method makes
it possible for the contents to be shaken out and cannot, therefore be high re-
commended, although it is used extensively,

Be sure to fasten your return
envelope carefully, Also never
send your fees with lessons,
unless you seal the envelope
and for preference, register
it,

2. You can fasten the back of the envelope and the flap together with a round
edged paper fastener. Make sure it is a round edged paper fastener, and not a
pointed one, because the latter are banned by the Post Office through their habit
of cutting the Postman's hands,

When your examination questions reach the College, they are corrected the
same day, or at the latest the day following, and immediately returned to you with
another lesson and return envelope,

-5 -



THE A.R.C. BADGE.

The College badge is given to every student, free of charge, when he enrols.
It is design=d to screw into the buttonhole on the lapel of your coat. You should
wear this badge always because it will help you in many ways. The wearers of
this badge are joined in a bond of fellowship which extends around the world. You
will find A.R.C. students in all parts of Australia and the Empire ---- they are
recognised by the blue and gold badge.

Many a student who has successfully applied for a radio position has at-
tributed his success in becoming placed in large measure to the fact that he was
immediately recognised, by means of the badge, as a Student of the Australian Radio
College.

It helps in many ways too. The A.R.C. badge has opened many a prospect-
ive customer's door for the student in business for himself.

This badge is recognised by the Radio Industry and public alike, as the
hall mark of all that is excellent in radio training.

EXAMINATIONS & AWARDS.

Your first lessons reach you in the special service covers supplied with
each Section of the course. You will notice from the training syllabus that there
are three Sections to the Course. When you commence a new Section, you receive
another pair of service covers, making in all, three sets of covers. The purpose
of these service covers is to help you keep your lessons always fresh and clean.
When you have finished studying all the lessons in your Course, and all your less-
on examination papers have been returned to, and corrected by the College, it
Wwill be necessary for you to thoroughly revise right through the entire course.
/However, you will be notified of revision procedure when you reach that stage.
After you have completed your revision, a Final Examination paper will be sent to
you. Note, you do this examination in your own home, it is not necessary to
travel to the College for the Final Examination. It is left to the student's
own sense of honour not to refer to his lessons when doing the Final Examination.
In any case, the fellow who copies from his lessons in any examination, however
insignificant that examination might be, is definitely defrauding only himself.

It proves beyond doubt that he has not absorbed the knowledge, and sooner or
later it will prove fatal to whatever object he had in view when commencing the
Course.

If by any chance there are any points upon which you are not guite clear,
do not hesitate to communicate with the College immediately. We are always only
too pleased to give you any advice and co-operation you require with your studies.
A.R.C. Instructor Engineers are helpful, friendly and completely reliable men.
They all have many years' experience of radio engineering work - student's problems
in particular. Call on them always, for advice and assistance with your lessons.



Upon successfully passing the Final Examination to the "Radio Engineer's &
Serviceman's Course", you are awarded the A.R.C. Certificate, and Certification
Card. The Certificate should be framed and hung upon the wall of your study or
workshop. The Certification Card should be kept in your pocket and produced when
you are making Service Calls or at other times when certification of your technical
qualifications might prove to your advantage.

The Diploma, which is the highest recognition made by the College,
is only awarded after the student has successfully studied the A.R.C.
Advanced Radio & Television Courses.

At Right: The A.R.C. Certific-
ation Card.

Below: The A.R.C. Diploma,
Certificate & Lessons.
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WHEN SENDING MONEY.

Be very careful when you are sending money for fees, etc. to the College.
First, it should definitely not be included with your lesson examination answers,
unless the envelope containing them, is sealed- If there is any possibility of
the letter going astray, it is far better for you to register it.

Make all money orders, postal notes, cheques, etc, payable to

AUSTRALTAN RADIO COLLEGE PTY. LTD.
Broadway -
and see that your envelope is addressed to the College, and not to individual mem-
bers of the staff.

We make a practise of returning all receipts immediately we receive a remittance.
Therefore, if you do not receive your receipt within a reasonable time of the des-
patch of your remittance, please notify our accounts department, and the necessary
gearch will be carried out.

Make sure your name and address accompanies your remittance.

RATE OF STUDY.

So that you should see exactly where you stand with the amount of study your
fees payments will allow you to do, the following should be noted carefully-

1. Students paying cash in advance for the whole course, may progress through
their training at as great a speed as they wish.

2. Students paying for the course by the alternative cash payment plan of

three cash payments within six months, may progress through the First Section as
fast as they wish after their first cash payment. After their second cash payment
they may progress through the Second Section, as fast as they wish, and after their
third and final cash payment, they may complete the course as fast as they wish.

3e Students paying for their training on the monthly plan, will, if they pro-
gress at a good average pace, complete the course at about the same time as they
finish paying for it, namely in about sixteen months. Under this payment plan,
students may be trained at the rate of approximately three lessons per month. This
is quite a good speed for anyone who is employed during the day time and only has
his spare time to devote to training. Actually, one lesson per two weeks would be
a medium pace.

The monthly fees payments were arrived at after due attention had been paid
to the average fellow’s rate of progress, and were designed so as not to retard his
rate of progress in any way.

In the case of a student who finds that he has much more than the average
amount of time to devete to lessons, and wishes to progress quickly with his train-
ing, it would be tc his advantage to pay either cash in advance for the balance of
his course, or make the three cash payments within six months. Either of these two
plans will save him money. If he cannot see his way clear to pay according to
either of these two plans, he can arrange with the College to increase his usual
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monthly payments to a figure which will enable him to progress at the pace he
wishes. Everyone will agree that this is quite a fair and equitable basis of fees
payments. .

In any case, no matter what your problems, if any, might be in regard to
fees, you will always find us ready to co-operate with you in & sincere effort to
see that you get the very most out of your training.

Just as some students wish to progress at & faster rate than average, &0
there are some who through illness, pressure of work or some other urgent reason
can only proceed at a slow rate. Although the majority of students can comfortab-
ly complete the Radio Service Engineering Course in the normal time of 17 months
(complete Radio & Television Course, 26 months) the College is happy to allow an
extra 6 months (complete Radio & Television Course, 9 months) without any extra
charge. However, if a student is so slow that the normal period plus the extra
free period is exceeded, then a small extra charge will be made, the extent of the
charge depending upon the amount of the course remasining to be completed at the
time.

The reason for this surcharge will be readily understood in these days of
rapidly rising costs, when it is realised that the fees for the course are deter-
mined prior to enrolment and the College is committed to supply instruction and
material for a period of two years or so ahead; regardless of the way costs in-
grease during this period. However, if a student wishes to prolong his course be-
yond even the extra free period granted by the College, then obviously a small
charge will be necessary to cover the increases in the cost of labour and mater-
jals for the uncompleted part of the course.

If you regularly complete two and a half or three lessons per month you
will not have to pay extra, so endeavour to study regularly.

PAYING FEES

We ask students wherever possible to have their monthly fees payments sent
to the College on or about the 15th of each month. This helps us to keep our re-
cords efficiently by recording all fees payments at about the same time each month.
A few days before the 15th of the month, we send a fees reminder statement to re-
mind the student that the month's fees day is approaching.

To save confusion and delay, please make all fees payable to "Australian
Radio College Pty. Ltd." In the case of postal notes, money orders, etc., they
should be made payable at BROADWAY, which is our nearest Post Office. Do not, un-
der any circumstances, make the money paysble to individuals, but always to the
College.

FREE EMPLOYMENT SERVICE

If you a2im to become placed in a radio position, the College will give you



“every co-operation to find a job, both whilst you are a student, and at any time
after you have finished your course.

Naturelly, we cannot guarantee to find a position for any student because so
much depends both upon the manner in which a student progresses with his training,
and the number and variety of positions available when he has completed his training.
However, many hundreds of students have been placed in worthwhile jobs in the past,
and the demand by employers on the employment service is increasing.

A point to be kept in mind is that employment cannot necessarily be found for
a student shortly after commencing the course. Quite frequently, especially in the
case of junior students, we are able to place them after a short period. 1In the case
of senior students, the rule is, that a student must have a thorough knowl edge of
the principles of radio engineering before any employer would consider an applicat-
ion for employment. These engineering principles are only obtained by the student
absorbing his training right to the final lesson in his course.

Throughout your training, you are urged to endeavour to apply the knowledge
we give you in every possible maenner. This can be done in various ways. ToO engage
in radio set building, and spare time radio service work are the two most profitable
that can be suggested.

When you reach a stage of proficiency in your treaining, make enquiries foi
eriployment in suitable radio quarters in your district. Quite frequently, students
are able to.find good positions without the assistance of the College. One thing
the College does guarantee is t0 give students every assistanée and co-operation in
finding suitable Radio Employment. Thousands have been placed in the past, and the
efficiency and scope of the Employment Service is actually increasing. You stand
an even better chance than those who have been placed by the College in the years
that have passed.

FREE BUSINESS ADVICE SERVICE.

If you have any radio business problems, do not hesitate to seek the advice
of the College Business Executives. They will at all times, gladly extend to you
their sound advice which is based upon many years experience of all radio business
matters.

You may intend commencing a radio business of some description, maybe you
have a plan drawn up for a sales campaign; perhaps you have some special mailing
pieces in mind, - no matter what your business problems might be, the College is al-
ways ready to assist and co-operate in any direction if required. This Service
also operates for the lifetime of the student, and not just for the period whilst he

is studyinge

FREE TRECHNICAL CONSULTATION SERVICE.

If you require any technical advice or information, the College engineers
are always at your service.

It frequently happens that when a student first starts im a radio position,
or commences a service business he comes across a knotty problem which may puzzle
- 10 =~



him for the tims. A.R.C. students never need worry sbout such problems because the
Free Technical Consultation Service is always ready %o help them out.

This Service is as close to you as your nearest telephone or letter box. All you
need is to give us full details of your problems, and your gueries will be answered
immediately.

This Service is a lifetime Service -~ which means that you may use i%t, not only
whilst you are training, but even after you have finished your Course, - in faet
for the rest of your iife.

You should gain confidence from the knowledge that such a service exists, confid-
ence to tackle each and every technicality that may come your way.

"SERVICE" OUR COLLEGE MAGAZINE

This is a magazine originated and produced
by Members of the College, Business and Technical
Staff. In "Service" you will find articles
on business management, sales campaigns,the
latest technical improvements, vocational
and employment aids. From time to time de-
tails of new circuits and how to build them
are given, the latest 1in test equipment,
what other Countries are doing in Radio, Re-
frigeration notes, and indeed any articles
which are considered of value to A.R.C. Stu-
dents are ineluded in "Service". It is
YOUR paper, designed to keep you up to date
with trade and technical matters.

There is no charge for "Service", the College sends
it to you post free as each edition is produced. When you have
finished your course, you may continue to receive "Service" by paying
the small annual subscription of eight shillings (8/-d). You should keep your cop-
ies earefully filed, because you will find it extremely useful at all times.

A.R.C. FAULT FINDER

The A.R.C. Fault Finder is a series of bound foolscap size service sheets,
dealing with all faults found in radio receivers. It folds into quite a small
chart and is designed to slip into your pocket. Originally designed by the College
engineers, this Fault Finder is printed and compiled specially for the College. Its
purpose is to supply the serviceman with a quick reference chart which can be car-
ried with him when he is "on the job".
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Each fault common to radio receivers is taken in turn, it's probable cause
given, how to loecate it, -and finally how to rectify the trouble. There's not a
radio service engineer can afford to be without this pocket service aid. They are
given to you free when you enrol.

EXAMINATION WRITING PAPER.

You will find it an excellent plan to carefully file all of your corrected
lesson examinations. They will prove of distinct benefit to you later on for ref-
erence purposes. The handiest and perhaps best place to file them, is with your
lessons, for preference, immediately following the lesson to which they refer.

At the same time it is nice to have them clean and uniform, - it gives an
air of efficiency of the manner in which you go about your training.

The A.R.C. printed examination writing pads will help you do all this.
They are punched precisely the same as your lessons, to allow you to file them with
the lessons. The pads are appropriately printed at the top, with special provision
for your name, address, percentage of marks, etc. In addition to the punched
printed pads, plain pads, similarly punched are available for use as plain follower
pages for your examination answers- Full prices are shown on a separate sheet.

REPLACEMENT LESSONS.

If you have the misfortune to lose or damage any of your lessons, you can
obtain replacement copies from the College Lesson Department. See separate list
for prices.

STIFF LESSON BINDERS.

After using the special flexible service covers supplied
with your lessons, you will want to keep your lessons
fresh and clean for future reference. Various types of
binders can be used, but the College has designed covers
ideally suited to the purpose.

These covers, finished in attractive leather grained fabric,
are designed for filing your lessons. Nickel plated
Screw type binding posts fasten them to the inside
flaps. These flaps are punched to coincide with the
punch holes in the lessons. Three sets of covers are
required to bind the complete Course, which,
as you know is divided into three sections
nemely, Lessons 1 to 18A - 19 to 34 - and -
35 to 50. (See Price List)




A,R,C, Buying Service.

If you are interested in building radio receivers, experimental apparatus, or

in radio business activities of any kind the College can save you pounds, The
A,R,C, Buying Service will introduce you to Firms which will supply your require-
ments at the very lowest prices, Arrangements have been made with a well known
Trade Distributor to specially cater for A,R.C, Students requirements, Should

you anticipate commencing either a full time or part time radio business, the
Buying Service will advise you of the best agencies to take on, will help you
obtain them, and will gladly give you any information upon running such a business,

Flexible Study Covers,

If you wish to keep your lessons clean and tidy whilst studying them, you should
obtain one of the special flexible covers produced for the College, These
covers are made of strong imitation leather fabric with two press studs at the
top., The studs are spaced to suit the punched holes in your lessons, Up to
three lessons at a time can be accommodated in these covers, They are ideally
suited for studying purposes whilst travelling, and allow the lessons to be
conveniently rolled up without damage or creasing to lessons or covers,
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TELEVISION, FREQUENCY MODULATION AND FACSIMILE COURSE,
LESSON Mo, I,

WHAT TELEVISION, FREQUENCY MODULATION AND FACSIMILE ARE,

Time in retrospect is ever an .absorbing study - just as occurrences in past years
are affecting our lives and activities at the present, so many happenings of to-
day provide a pointer to the future, Our parents remember, perhaps more vividly
than we, the advent of the motor car (so-called "Horseless Carriage"), aeroplane,
telephone, telegraph - all nilestones marking the road of civilisation's pro-
gress, TFrom the turn of the 20th Century, almost every branch of the sciences
has made what may only be called amazing strides,due in no small measure to

the tremendous fillip given to these matters by the stern requirements of the
two Great Wars, This is unfortunate, and reflects badly on the weaknesses and
shortcomings of human nature as a whole, TFacts remain however; and it is
provable that this 20th Century of ours will go down in history as the period of

greatest and most rapid scientific progress!

It is hopeful to reflect that (during his allotted span of life) each of us in
his own way contributes something to the well-being or otherwise of his fellows -
good or bad, important or insignificant, depending on the character, abilities
and intelligence of the individual, The calibre of men like Marconi, Baird,
Armstrong, de Forest, Fleming and Hertz, is well-known, for these names, together
with many others, are those of the pioneers in the particular branch of the scien-
ces which interest us so much, So, in our backward glance at the early workers
in the field of Television, we encounter a German gentleman named Nipkow, who
virtually made this business of "seeing by wireless" possible, Paul Nipkow's
contribution to the art was the avowedly simple device known as a "Nipkow Disc',
of which he completed a first experimental model in 1884, Just how it works will
be told later on, 4s the years rolled on, meny another name was added to the
ever growing list of experimenters, engineers and scientists, each adding, in his
own way, to the progress of Television towards the goal of perfection,

It is logical to assume that any intelligent person who has the necessary funda-
mental knowledge of Television could, in time, contribute to the art, and this
course has been prepared to provice a thorough grounding, not only in Television,
tut in Frequency Modulation and Facsimile as well, Although these three services
are more or lass in commercial use at the present time, much :emains to be done,
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and in thié direction, individual experiment and research are likely to prove
the most fruitful sources of discovery.

At this juncture, we must all realise, quite obviously, that in general, academic
schooling of a very high order is essential to understand fully the complex math-
ematical treatments which all engineering sciences involve, Television, Frequency
Modulation and Facsimile being no exception, Equally, on the other hand, much
useful work may be done by we humbler folk with practical ability, and the right
kind of basic and thorough training, as will be imparted to the diligent and
conscientious student, by this course, Further, in this latter regard, unbound-
ed opportunities will be available in this entirely new industry of Television
as it becomes established in this country. The phrase "new industry" is used
advisedly above, and applies also to Facsimile to some extent, and to an obvious-
ly lesser degree to Frequency Modulation. Personnel réquirements, for the fac-
tories set up to manufacture Television apparatus, will be met mainly by local
resources, so the future holds promise, not only on the manufacturing side as a
tester or assembler, but in the service and meaintainence of these new types of
apparatus, and pcssibly in the laboratories associated with the factories, In
addition operators and servicemen will be required on the transmitting side,

It is refreshing to note that in 1938, in London alone, there were over ten
thousand television receivers--the thought occurs here that for "sales minded"
technicians, a very large field will present itself,

In answer to a question, as yet
unasked, it is considered app-
ropriate to explain here, why the
three subjects of Television,
Frequency Modulation and Fac-
simile, have been incorporated
into a single course of study.
Well, in the main, all three

have a measure of common ground,
First, and perhaps foremost, an
ultra high frequency carrier
wave is utilised in each case,
(for reasons.you will appreciate
as the course unfolds) and so
the practice and principles in-
volved in working at these fre-
quencies are the same, Then,
there is the consideration that
Television and Facsimile differ
only in the basic fundamental
that, whereas the former deals
with an image or scene in motion,
the latter concerns only "still"
pictures or objects in an inert
state, such as post cards, photo-
graphs, or pictures and newsprint
in a newspaper or magazine--in
effect the difference between a
motion picture and a photograph,

Fig, 1.
View of Television Transmitting Aerials at
Alexandra Palace, London,
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After this short preamble, let us digress a little, divide the following text
into three sections, MA", "B" and "C", and treat in some detail the history
and nrogress of Television, Frequency Modulation and Facsimile up to the »nre-
sent day,

SECTION "A". TELEVISION,

First, what is televisien to the man in the street? Definitions a-plenty are
given by various authorities with slightly divergent viewpoints, but we can sale-
ly say here that "any means wheredby a scene in motion, such as a football match,
may be seen in intellisible detail at a point remote from the actual scene itself"
is a system of Television, Of course, the inference is that the scenc must be
reproduced at the remote point at the same time as it occurs at the first »nlace,
whence it is transmitted, It is possible to tuke a moving wicture of a cricket
match, end after the film is developed, this could be shown in a picture theatre
a year after it actually happened! ¥eed we say that motion nictures are not
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Television! Just imagine sitting at home in front of a Television receiver,
and seeing a surf boat riding the waves at Bondi, and you have grasped the idea,

It is quite clear that Television will open up & very pleasurable new.era in home
entertainment, Settled comfortably in our favourite chair, we will be enabled
to watch any sporting event of sufficient importance to warrant its Televising,
and it is probable that our great sportsmen will prove the most effective sales-

men for Television equipment.

The motion picture industry is watching the development of Television very close-
ly, as it has many uses in conjunction with the making of "talking pictures".

For instance, it may be inconvenient to take a Television camera on a small boat,
to capture the thrills of a yacht race--but, a small movie camera, the accepted
thing on these occasions, could record the scenes and these items of interest may

be retaken with a Television camera, and broadcast to
people's homes shortly after the race, The only time
delay here, would be due to developing of the film, and
this, in these enlightened days, is a matter of a few
short minutes, Take another example of how Television
ties in with motion pictures., Perhaps you are, perhaps
you are not aware that a movie is not made in one con-
tinuous film, but of countless "scenes", taken one at a
time and lasting maybe two or three minutes, This
enables the scenery to be suitably arranged for every
"shot", and eliminates the necessity for actors and
actresses to memorise an entire play. Tell now, if
plays and serial stories are to be successfully telecast
it is logical to assume that something of the same pro-
cess outlined above, will be followed. It would be
very convenient to film a play in short pieces, and
telecast the completed film, 1In this way it is readily
seen that the film makers will give the progress of
Television a helping hand, and also, in its turn, Tele-
vision will prove of assistance to the movies. For

the sake of completeness it may be useful to add, that
in the normal broadcasting of a radio play or serial
story, the players do not have to dress for the part,
and neither have they to memorise their lines, as these
may be read direct from the script., Obviously, if we
are to see the actors, as in Television, the above tech-
nique is out of the question, Enough, then for the
"man in the street". Let us now take in something of
the history of this great new science of Television,
holding, as it does, such promise for us all,

Initially, we have to thank nature for her happy thought
which makes Television, and in fact motion pictures,
possible, This chance, if chance it is, of nature

is called "persistence of vision", and is reascnably
self-explanatory, Simply it means, that, after our

eyes have seen some object, the image persists for a

!
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short space of time after we have ceased to look at it. This period of time,
almost constant, irrespective of difference in age or sex in different individ-
uals, is 1/10th second, If then, we can present a series of pictures to the
eye at the rate of 10 per second, a continuity is obtained. Hence moving pict-
ures function by the expedient of filming a moving scene in ten or more fixed
pictures per second, each

one differing slightly from
its fellow. Actually, 10
pictures per second is not

a very satisfactory rate as
all persons who saw the first
efforts at movies are aware,
as a great degree of flicker
was evident. Remember how
once we talked of going to
the "flicks"? The modern
motion pictures are shown at
the rate of 24 pictures per
second, and this practice
accounts for their excellence
to-day,

Mr. Paul Nipkow, of whom we
spoke earlier, knew about the
eye's characteristic of per-
sistence of vision, and he

realised that if a moving TRANSMITTER RECEIVER
scene could be captured in Nipkow’s Patent of 1884.
terms of 10 or more stationary 'S. " Selenium cell.

pictures per second, it would g: gﬂﬁ?;ﬁi?'“m'

appear to the observer as a A. Analysing prism.

moving picture; if reproduced

in some manner at this rate. . NIPKOW'S ORIGINAL PATENT OF 13884,
He also realised that it would RELATING TO TELEVISION.

be impossible to transmit by

wire a picture as our eye sees it, that is instantaneously, To our eyes, a whole
scene is encompassed or taken in at a single glance, If you look at a house on
a hill, you see at once, not only the house, but the surrounding country, every
detail of the trees and flowers, as well as the windows, chimney, doors and the
hundred and one other items that may be in the picture, Now, Mr, Nipkow could
not see any way of transmitting such a scene to a remote point, unless it was
divided up in such a way as to provide some form of varying electrical current.
Incidently, no-one else has thought out a way to transmit a complete scene either,
right up to the present day. Now, let us imagine our house cn the hill and
sundry horses and dogs together with the people who inhabit the house, moving in
and around the place in the course of their day’'s activity., It is only necess-
ary to adopt the scheme used in the movies to take a film and when shown on a
screen, all the movements are apparently reproduced., Take as a start, one of the
still pictures comprising the film and let us see how it could be resolved into
electrical current impulses,
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FIGURE 5,
SCANVING A SCENE,

Look carefully at the portrait on the side of Fig, 5 and notice the lines drawm
across it which effectively divide it into strips, one of which is shown in an
enlarged form ot A", It is at once sceen that any picture can be so divided

to provide a number of narrow strips, each of which nresent varying degrees of
lizht and shade throughout its length depending, of course, on the subject matter
of the nicture in question, Shown at "A® in PFig, 5, then, 1s a portion of the
man's head in vhich the hair is clearly indicated, Going a step further, we may
_further dissect this strip into a mumber of smaller compartments, and at "A'% we
have shown 25 divisions, four of these being showa 1a greater detall at "B, The
adoption of a numbering system for the strip gives a clear idea of just what has
been done so far,

The next step is to focus a beam of light énto each little sub-division in furn,
or, in other words, arrange for a light spot to travel the length of eacn qtrln
{into wihich the olcture is divided) and then return to travel in turn over the
next strip lower down the picture, and so on until the whole has been covered by
the swot, It is fairly readily apparent why this process is called "scamning"

o picture, as that is precisely what our moving spot of light does,

Next we introduce o device called a photo-electric cell, which 1s so placed as

to catch the light reflected from the picture as the spot passes over it, Vary-
ing intensities of reflected light, caoused by the shadings in the strips as the
light spot scans them, cause current to flow in sympathy in the electrical cir-
cults connected to the cell, Of course, a nure white nortion such as No, I in
Fig, 5B will reflect the most light, and a dark portion such as No, 7 will reflect
the least,

Operation of the photo-cell and its associated circuits will be detailed in fol-
lowing lesson work, but it is considered essential to grasyp concisely, even in
this early lesson, the necessity for scanning a picture in order to convert a
reflected light 1nto the form of alternating or pulsating current,
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Harking back to our old friend, ir, Nipkow, we now kaow just what his problem
was — a means for accomplishing the scanning of a »nicture had to be found, His
answer to the question is diagrammed, somewhat. crudely, in Fig. 6, but if this is
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SCAIIING BY WMEANS CF HIPKOW DISC.

studied closely, more will be conveyed tc you than several pages of the written
word, As can be seen, the disc is caused to revolve in such a manner as to cause
a beam through hole No. I to sween across the top strip of the picture, Light
through hole Yo, 2 sweeps across the second top strip and so oz, Well now, it is
only necessary to revolve the disc once to accomplish a complete scan of the en-
tire picture, and were we to stand in front of the disc whilst this process was
toking place, the individual spots of light would merge into a continuous blur,
conveyinz an imnression to our eyes of having seen the complete nicture directly,
If the man nortrayed in Fig, 6 happened to be 'a live artist rendering the "Donkey
Serenade", or some such mumber, we would like to see kis lins and face move as he
sang his song, This may be accommlished by rotating the disc more than ten times
per second (remember — persistence of vision?) and we have it!
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The reasons behind the fairly lengthy exposition of the virtues of Hr, Fipkow's
scanning disc, particularly at this early stage of the course, are chiefly in the
cause of analogy. By this is meant that it is vitally important to have fixed
firmly in your mind th. necessity for, and the »nrinciple of, scanning, Nowadays,
as will be told later in the course, the scanning disc is considered obsolete,.as
alectroric means aclLieving “he some result have Deen developed, 3But, and we labour
this noint, the princinle remains,

Hoving established this process of scanning 2 scene in our minds, we may pass on
to the most interestins subject of Television's historical progress, saying no
more about Paul Nipkow, but examining the contribution made by other pioneers,
About the year 1900 Weiller took out patents for a mirror drum scanning device,
consisting basically of a drum with many nirrotrs set at different anzles around
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its periphery, light from an
aperture being projected from

the revolving drum, through - ' B ’
a magnifying glass or lens, AHOT O FLECTRIC CELL

onto a screen, The staggered r——‘f—+*—7§ ;ﬁk
placing cf the mirrors caused O i AL R et b\\\
the light spot to %raverse '
the screen in a series of
adjacent lines, Then in I907
two eminent scientists con-
ceived the idea, quite inde-
pendently, of using a cathode
ray tube in conjunction with
the mirror drum scheme of
Weiller'!s, Thesc men were

Poris Rosing and Jompbell LE
Swinton, Now, the examples N NS e
e e s s MiIRROR DRUM AT o
given are some indication of N

E N
the nost of systems, some of i T

~ ~ -~
~

srem 1ittle mere than sugges—
ted methods put forward by S
these enrly workers, All 4 ‘\¢(’\>
these schemes had a common LIGALT M
failing - they were simply SOURCE K/
theories and suggestions, and =

it was impossible to present ‘

any practical results, This FIGURE 7,

lack of tangible result was due, MIRROR DRUM SCANNING DEVICE INTRODUCED ABOUT
almost entirely, to the absence 1900,

of -some means of amplifying the

minute currents caused to flow through the early, crude photo cells or selenium
tubes, by the light reflected from the action of a scohning device, The diffi=
culty was overcome when, in I9I3, de Forest and Fleming produced the first radio
valve which could be used for amplification, With the advent of this device, it
oscurred to one, dohn Logie Baird (often called "the father of Television!") that
the essentials for o successful Television system were now at hand, and in 1923
he had some success,with the simplest of apparatus, in tronsmitting shadows, 3By
1925, his apparatus had reached a stage where it was capable of sending the
outlines of simple objects over a short distance by wireless, and in this year

.a dlemonstraticn was staged in the London emporium of Selfridges, From here on,
progress became more rapid, and about the time of Baird's demonstration, C, T,
Jenkins in America successfully transmitted an outline of a simple object, Them
in 1926 Baird televised a crude image at a demonstration before the Royal Society,
Wi.a the coming or I930 the standard of Television had improved to such an extent
shat facss could successfully be recognised at the receiver, and in 1932 the 3,3,C,
Icndon commencol regular tronsmission, However, the pictures were lacking in de-
tail, and, morecver, had the severe drawback of flickering due to the low repeti-
ticn rate of I2.5 pictures per second, In America the interest in Television
became intense, and the old Telephone and Telegraph Co, gave a demonstration in
1927, cousing numerous people %o become interested in the new art, and to commence
axperirental iransmission, All these early systems were mechanical in their
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operation, but improvements finally enabled the 3B,3. . bto increase the number of
lines (strlps of nlcture shown earlier in Fig, 54) from the early 30, to 90, then
L20: ;80 and finally to 240, and this rate of scanning was used with a picture
renat uwon rate of 25 nictures ner second, making for a fairly reasonable overall
definltlon, We come now to the trend towards electronic rather than mechanical
television, with the cathode ray taking the place of the scanning arrangements -
as discussed so far, The tendency i1s to avoid cumbersome mechanical methods,
as electronic systems are much more flexible and in every way more desirable,

The cathode ray tube has made this electronic approach to Television possible,
and the sketch of Fig, 8 indicates the essentials of the structure and gives an
inkling also of how it functions,
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me cathode emits electrons as in any normal radio valve, and these are formed
intc a beam by the focussing and intensifying eifect of the accelerating cylinder
or anodes, This narrow beam is then shot through a small hole in the end of the
cylinder furthest from the cathode, passes through the two pairs of nlates for
deflection and finally impinges on the fluorescent screen at the end of the tube,
causing a tiny spot of light to show, Now, if it is required to deflect this snot
over the face of the screen, 1t is merely necessar to swing the beam in either a
vertical or horigzontal directlon, by making one plate in each pair positive with
respect to its fellow, the value of this voltage determining the degree of deflec~
tion, Here then, is the perfect solution to Television reception, We have a ready
mads spot of 11#ht s means of moving it anywhere on the screen at almost any
speed required, added to which its intensity may also be varied at will by suit-
able adjustment of the anode stracture A1l <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>