BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
PRACTICAL ELECTRONICS

COMPONENTS LIST AND STUDY INSTRUCTIONS FOR STEP NO.1

INSTRUCTIONAL MATERIAL

1. "Principle of Operation of a Cathode Ray Oscilloscope"
2. "Eleqtronic Components", Part A dealing with resistors
and capacitors
3. Practical Work Instructions for this Step, which includes
preparing the Matrix Board, and Tag Strips, and determining
the values of resistors and capacitors supplied.
4. Diagrams. Figs. 1, 2 and 3.

COMPONENTS SUPPLIED

1. Front Panel, ready engraved. This will not be used until

Step No. 2. Take great care not toc damage the surface of
the panel.

2. Set of resistors attached to card (8 resistors)v//
3. Set of capacitors attached to card (7 capacitors) (f:q'roﬁﬁtmaj;)

4. 1 - Matrix Board 149mm x ll4mm x 1.6mm, drilled with
58 x 42 - 1.3mm holes at 0.1" (0.254mm) pi%;hﬁ

|
5. 1 - 36-way Tag Strip 1ll7mm x 38mm

- |
6... 120 - Terminal Pins (double ended) 1.3mm dia., 12mmlong 10 Felilow)

7. 15 - Terminal Pins (single ended) 1.3mm dia., 7 mm long |~

9. 1 - Pack of hardware (bolts, nuts, washers etc.) comprising:-

4 B.A. parts 3 - 1" long cheesehead bolts
1 -4%" long v n
5 - %" long e 4
1 - %" 1long countersunk bolts
2 - %" long cheesehead bolts
12 - nuts
12 - washers
2 - solder tags, double ended
4 - %" long spacers



NOTE ALL IERNAKIT STUDENTS.

The supply of all electronic components is subject to availability
from manufacturers and this means that you may receive types of components
. which appear to vary slightly from cescriptions or illustrations shown in
" our instructions. In every case, however, the component supplied has been
checked to ensure that it will be an adequate substitute and will perform its
function electronically exactly as required in our apparatus or experimental
work,

As examples we would advise you

(1) Certain resistors may be of % watt type instead of % watt or
may be 10% instead of F%. A little extra space may be needed
to mount such resistors but this can usually be done without
difficulty.

(2) Capacitors - all types. Models and types are continually
changing and this in fact gives you experience in handling
new types. New types are often of the ‘block' or mini-box
shape with short leads. These leads can be inserted directly
through the holes in the perforated board - but you may need to
solder extra wire to the ends so as to lengthen them. Values
printed may differ slightly, e.g. a 16 mfd may be used in place
of a 15 mfd or 10 mfd 2£ volt can be used instead of a 10 mfd
10 volt (a higher voltage rating is dlways OK to use - not the
other way round).

In fact, therefore, some improvisation may be necessary from time to
time in the course which is in itself a way of gaining practice AND
experience - it is impossible for us to guarantee that all components are
exactly as describec in our text - but they will be exactly to specification
for doing their jobs in the circuit concerned.

Please note that some components may also run quite hot when operating.
In the case of the C.R.0.- this will be evident ir. the case of transistors
VT2, VT3 and resistor R7. Heat is quite normal - but of course it should
not cause discolouration.

Electrolytic capacitors

These are not always marked with a + o a - to show
*he polarity. However, the connection whi‘h is joined, or comes from, the
CASE or container of the capacitor is always the NEGATIVE . Careful examination
will show that the other connection (the +ve) is insulate~ from the case.




6 B.A. parts

2 - 3" long cheesehead bolts
4 - ;!,.2 11 long mw 11

4 % ] lon g " "
4 = K" long countersunk bolts

14 - nuts
1l4 -~ washers
3n

2 - %" long spacers

Changes in components, wires etc.

From time to time, we may make small changes in types of
components supplied due to supply problems or changes made by
components manufacturers. For example a 22K potentiometer may be
supplied instead of a 20K type or a % watt resistor instead of a
% watt type or a 0.047 mfd. 500 volt capacitor instead of a 0.05,
350v capacitor. These changes will make no difference to the

operation of the equipment. A note will normally be made on the

contents note or with the component saying what substitution has
been made.

STUDY INSTRUCTIONS

1. Carefully study the manual "Electronic Components" Part A.

2. Study the resistors and capacitors, attached to the cards,
but do not remove them from the cards. By noting the colour
codes, write down the value of each component, beside it, on

the card. These components will be used in later steps.

With Step No. 2, you will be given an answer sheet, so that
you can check the wvaluss.,

3. Read "Principle of Operation of a Cathode Ray Oscilloscope™”
to obtain a general idea of how such an instrument operates.

4, Carry out the work described on the Practical Work Instruction
Sheet attached.

NEXT STEP

In the next step you will:-
15 Study variable resistors and switches
2. Commence assembly of the Front Panel of the Oscilloscope.

3. Commence drawing the circuit diagram of the instrument.




INTRODUCTION

During the first 12 steps of the Course we are going to be

concerned with the following Programme:-

l. Learning about all the principal components used in
electronics, their properties, how to recognise them in practice,
by drawings and circuit symbols and to be accustomed to handling
and using them in assembly work.

2. Building an Oscilloscope in order to learn the art of assembly
and wiring and, most important, how this is related to a
CIRCUIT DIAGRAM OR SCHEMATIC so that the latter can be fully
understood.

We deliberately have not used printed circuitry in this
exercise as it would then be impossible or extremely

difficult for students to follow each operation.

Students are not expected to understand the operation of
the CRO circuitry at this stage nor the functions of the
various components used in the circuit.

In the second part of the course, steps 13-18 we shall
cover both the theory and practical of all the basic
electronic circuits using the oscilloscope to show how

these circuits behave in operation.

At the end of the course we shall return to the oscilloscope
and explain how its circuitry actually operates.

PRACTICAL WORK INSTRUCTIONS

STEP NO. 1 (SEE FIGS. 1, 2 ‘and 3)

1.1 PREPARATION OF TAG STRIPS

Using a fine-tooth saw, cut the 36 way tag strip into two parts
to form a 26 way, and a 10 way strip as shown in Fig. 1.
'NOTE: These tag strips will be referred to

in later assembly instructions as follows:-

10 way tag strip - Tag Strip No. 1 (TS1)

26 way tag strip - Tag Strip No. 2 (T&2)



SEIL 8

SIYIS BYL J6 NoiLVuvaavud “1oid

L

bl e[l

0o 0 O

T e el

.ooooooooo

ﬂ:@@@::::%@:j::::

sayNd (I

151~ o318




1.2

PREPARATION OF MATRIX BOARD

(a)

We commence by drilling 3 holes which will be used
later for supporting the board and fixing it to the

CRO chassis. Drill 3 holes approximately 0.15"
diameter in the board, in the positions shown on

Fig. 2. If you have no means of measuring a drill
diameter precisely, choose one which will be large
enough to provide a good clearance for a 4 B.A. screw,
whilst allowing plenty of material around the hole

to support a nut., If you do not possess a drill

(hand or electric) - the holes can be made by using the
point of a scissors blade - gradually and very gently
making the hole large enough for a 4 B.A. screw to enter.
Use the scissors point on each side of the board whilst
gradully enlarging the hole. See diagram below.

Check carefully that you have chosen the correct
positions for the holes before drilling them. You will
notice that Fig. 2 has a graticule drawn on it

which is accompanied by two inch scales. The crossiﬁg
points on the graticule correspond with the centres

of the small holes already provided in the board,

which are 0.1" (2.54mm) apart in both directions.

The centres of the three 0.15" (4mm) diameter holes
coincide with three of the existing holes. You can
therefore locate the required positions, either by
counting the number of holes from the '0' lines

on the graticule in both directions, or by using a rule
célibrated in tenths of an inch.

The board is somewhat fragile so be careful not to
bend it during drilling or it may break. If possible,
hold it in a vice with the hole being drilled as close
as possible to the jaws. If you do not have a vice
the board can be held firmly on a bench or on a piece
of softwood whilst you work on it.
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1.2

(b)

Using point of pair
of scissors to bore outu.
3 mm dia. hole in board
in positions A, B and

C shown on diagram Fig.2.

Fit the terminal pins in the holes in the Matrix Board
indicated on Fig. 2, starting with No. 1 and

proceeding in order to No. 121. You will notice that
some holes shown on Fig. 2 have a letter 'S' against them.
This indicates that single ended pins should be

used in these holes.

before inserting the pins i.e. the single drilled

hole at the top, with the board in front of you. We
shall call the side of the board now facing you "the
front of the board" and the other side "the back of
the board". It may be as well to mark the front

by means of a small piece of self adhesive tape stuck
on the front of the board.

The terminal pins have a shoulder on them with a
knurled area beneath it, which grips the inside surface
of the hole into which it is inserted. You will find
that the knurl can be lightly pushed into a hole by

hand, but do not attempt to push a pin into a hole

until the shoulder makes contact with the board.

surface. This will require considerable force which will
almost certainly result in cracking the board, unless
special precautions are taken.



Insert all pins from the front of the board, using only
sufficient force to prevent them falling out again.
(N.B. - Single Ended pins project at the back of the board).

When you are sure that all pins are in their correct
positions, support the back of the board immediately
around each pin in turn, and very lightly tap the pin
home with a small hammer. It is preferable to support
the board by means of a piece of metal tube as shown
in Fig. 3 during this operation.

The numbers given to terminal pins in Fig. 2 will be
used in later stages of the Course to identify them.
For example terminal pin No. 34 will be referred to as
"T 34",

NOTE: With this Step you are issued with a locse-leaf binder
or wallet which is intended to house all your
Practical Work Instructions, Diagrams, notes etc.
as you receive them during the Course. Be particularly
careful not to lose any of the information. Instructions
and Diagrams issued with a particular Step may be
referred to in ‘later Steps. You will f£ind it useful
therefore to always have the wallet to hand.
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