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ACCUMULATOR CHARGING

arrows (right and left portion* of the induction coil is necessary, and it 
diagram) must be connected across the A.C.

Flo. 13,—fjvutl method of obtaining full-ware rectification with chemical Rectifier.

It is not absolutely necessary to 
use ammonium phosphate as the elec
trolyte, which needs to be neutralised 
occasionally by the addition of a 
weak ammonia solution. Magnesium 
in ammonium fluoride solution and 
ammonium carbonate are sometimes 
used; but ammonium phosphate gives 
best all-round results. Similarly, 
carbon or steel is sometimes used in 
place of lead.

T h e  M ttrc u ry -a rc  R e c t i f i e r , Another 
cheap and fairly efficient method of 
charging accumulators is the mercury 
arc, which automatically converts 
A.C. into D.C. It consists of an 
electric lamp containing mercury va
pour, which, when the A.C. current 
is passed through it, becomes incan
descent. The two anodes (Fig. 14) 
are connected to the A.C. supply, 
and the cathode (sometimes spelt 
kathode) to the direct-current part 
of the circuit. A starting elec
trode is included to form an arc by 
means of which the rectifier is started. 
With this type of mercury-arc recti
fier (there are many other types) an

source of supply. The connectio

Fis. M,—Circuit of uMicun-wpour R«ctifi«.
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230 volts down to 100 volts, with 
outputs varying from 25 ampere 
up to Go amperes. Fig. 15 shows a 
circuit diagram of a typical Tungar 
rectifier.

M e ta l  R e c t i f ie r s .  This type of rec
tifier, although not so efficient as 
those already described, is none the 
loss quite reliable, and has the ad
vantage of being trouble free. Its 
principle is, briefly, this: a piece of
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I' l°* 15.—Circuit of Tungar type of Rectifier.

copper (pure) when in contact with 
a certain oxide allows current to 
flow more easily in one direction 
than another. Lead, being soft, per
mits of a great degree of contact, 
and is therefore used as one of the 
elements. A number of these ele
ments are mounted concentrically on 
a non-conducting tube, the elements 
consisting of a lead disc, a copper 
washer, and some form of cooling 
disc. These units in any number 
may be suitably connected in series 
or parallel according to input and 
output requirements. A circuit dia
gram of a typical commercial metal 
rectifier is given in Fig. 16.

All the parts, enabling the ama
teur to construct his own metal rec
tifiers, are available quite cheaply 
from most electrical stores. Whilst 
such a system of rectification is chiefly 
of value in districts remote from 
towns, and has the great advantage
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ACCUMULATOR CHARGING

of simplicity, it is naturally a slow 
method of charging. Complete metal 
rectifiers, which are sometimes re
ferred to as copper-copper-oxide or 
all-metal rectifiers, are made by the 
B.T.H. Co. and others.

T r a n s fo r m in g  A l t e r n a t in g  C u r r e n t .  
Unlike direct current, alternating- 
current voltage can be transformed to 
higher or lower potentials without 
the use of rotary converters. This 
means that a simple piece of appar
atus can be used in place of the re
sistance, the advantage being that 
the excess voltage need not be dissi
pated and, therefore, wasted. Trans
formers can be purchased quite 
cheaply, and they are obtainable for 
all voltages of supply and with any 
output voltage.

T h e  C h a r g in g  R a te .  The charging 
current should be limited to the cor
rect rate in amperes, as specified on 
the makers’ instruction label. Those 
accumulators, having approximately 
the same charging rate, should be 
grouped together in series and con
nected to the pair of charging leads 
which will supply the requisite cur
rent. If the exact charging rate for 
o n e  particular accumulator cannot be 
obtained, remember that it is always 
advisable to charge below rather than

above the given 
rate. For ex
ample, an ac
cumulator to be 
charged at 2 
amperes should 
be placed on 
the I - ampere 
circuit rather 
than, on the 5- 
ampere circuit.

Filler plugs 
may be left in 
during charge, 
but it is as well 
to make sure 
that the vent 
hole in the plug 

is not stopped up, otherwise the gases 
generated in the cell will not be able 
to escape. These gases, by the way, 
are highly inflammable, and the
charging-room should be well ven
tilated in order to facilitate their dis
persal. Never bring a flame or

rwins.

Fic. 17.—Dissolve a teaspoonlul of salt in a glass of 
water and dip the ends of the chawing wires in the solu
tion. Bubbles of gas will form on the negative wire. 
(See also Figs. 26 and 27.)

spark—such as a match or lighted 
cigarette— near the accumulators 
during or shortly after charge.

Avoid high temperatures when 
charging, as these tend to increase 
the chemical activity of the plates 
and the electrolyte, and help to 
shorten the life of an accumulator. 
The temperature should never ex
ceed n o °  Fahrenheit (ioo° F. for 
cells in celluloid containers).

10

Al i l/MUI.AI'OR CHARGING

* In minMiei vmy Import
fit Ql > m nii ln lo i  m in tage  
•  ml iliiiiqmnmi mi nil m - 

|  | M i l l ' l l  Hm i ill I * nil! In limit 
(plilMliiii In it 11 mii l ing  inni 

Ml ■limit I jmtl i l l l lm  nl m il l .
....................I III 11 Hill HI llllll

Mf Klltlillill im lm t,  n i t
A Us i i i j t l i , i | i l »  In im« n ib b u r  In 
r) I 111 i i fm t in ly in g  lin in I leu 

U j i | | e i | t , , l  I HfltltMI.
Im iI t  ill l in f'll/e.f I ' le i t ro l y t e .  

i. u l . i  Is Nplllnit, II iilmtilil bn 
• r i l l . l i i i  ii -ii i willi u m ii i i . i l  

m lu l l ,  i, MU li in  in >• 11 n 111 i m bun 
■ g (« |  i i i . I witIu i in mniiiiuilit 

Bat i i r l - l  I l l l l l l  I l f  IllWin 111111 i 11 rt
u  Ml" ut fm i In, bing (Im i in i in 
|l) jill i I',tiling lli ni In n. Imyn.

| U  M i l l  I  f i t  l l l l l l -  w i t h  11 llnvn In I l l l l l l ,

I, ........... In, 11 nu 11 il wi l l i
1 , 1 1 '  i .1 ........h i  I , .  i i ;  i l b  h i

| ^ t * l  ttml limit nlluwnil In d iy  
ś M I t l d r  lihli'lw i lu l l ing  willi m lil 

i * | lllit

Polarity of the Mains: First Method. 
Connect the positive polo of o direct- 
current voltmeter to the (supposed) 
positive main, and allow a wire from 
tlm negative terminal of the meter 
in momentarily touch the (supposed) 
negative main. If correctly con
nected, the hand of the meter will 
swing in the proper direction. If 
reversed, the hand will tend to swing 
backwards. Make huto that the con
nection Is broken immediately, for a 
reversed connection might bend the 
hand of the meter.

Second Method. Dip the ends of 
I ho two wireB into n glasB containing 
a weak solution of salt and water. 
Bubbles of colourless gas will bo 
formed on the negative wire. Be 
sure that the wires are not allowed 
to touch, and it is advisable to 
connect a lamp of "m a in s"  voltage 
In series with the wire to avoid the 
danger of short circuits (see Fig. 
17).

FlO. 20.—State of cell when 
ditcliartrcd. Note the acid be- 
a im n  weaker, hnvinw henn used 
up in forminu lead sulphate.
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a e r i a l  h i n t s
SO M E  A L T E R N A T IV E  M E T H O D S

A  I /  AMP
Ih h i '/M7 D o w n  
11 ft> Wall 
fb i tey*n S train
f»/V Aim  At
i w i n  if

Th e  Ea r t h  Le a d  M o s t  
Of t e n  B r e a k s  A t  Th e  
Po i n t  Wh e r e  It  En t e r s  . 
The  Gro u n d  Un l e s s  Pro tec ted

F ig. 38.
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FRAME AERIAL
that actually this is a very large 
tuning coil.

D ir e c t io n a l  P r o p e r t y .  The prin
cipal feature of this type of aerial is

F ig. 195.—A Circular Aerial.

its directional property, and it is 
this which makes it so valuable. In 
use, the frame acts as two vertical 
aerials, the top and bottom being 
ignored for the sake of this nontech
nical explanation. If, now, you 
imagine a signal from a station pass
ing through the air, and the frame 
aerial being turned in the plane of 
the oncoming waves, it is obvious 
that the waves will strike one side 
of the aerial before they arrive at 
the other side. Forces are therefore 
generated which are " out of phase,” 
and a current flows. If, however, the 
waves hit the aerial broadside on, 
both vertical aerials receive the im
pulses at the same moment, and. 
therefore, no signal current will flow. 
It therefore follows from this that 
maximum signals are heard when the 
frame is in the plane of the received 
signals, and the signal strength will 
diminish as the aerial is rotated until.

when the frame is at right angles, no 
signals will be heard. This valuable 
property has made possible the 
direction finder employed on ships 

at sea, and by the post oflic» 
officials for tracking out un 
licensed transmitting stations 
and those listeners who spoil 
the reception of the pro
grammes by oscillating. Lis
teners who live near a high- 
powered station will often ho 
able to carry out satisfactory 
reception of distant statiomi 
by means of the frame, pro
vided, of course, that the do 
sired station is situated in u 
direction at right angles, or 
nearly so, to the nearby station 

T h e  F r a m e .  In Fig. 19 | 
will be seen the simplest ol 
frames. Here, four pieces ol 

$ - in. wood, 
4 in. wide by 
2 ft. long, are 
n a i l e d  or 
s c r e w e d  to
gether at the 
ends to form

F ig. 196.—The Connections for a Frame Acrinh 
the clotted tines show the additional connections fnl 
capacity-controlled reaction.

a square. At one side something must 
be attached to enable the frame to lie 
rotated to make use of the property 
above-mentioned. This may bo u

J72

FRAMB AERIAL

section of round dowelling, broom 
handle, etc., fitting into a socket 
mounted on a base of sufficient size 
and weight to prevent the frame from 
falling over. Holes bored near the 
pivot serve as anchorages for the end3 
of the wire.

In Fig. 194 a more ambitious ar
rangement is shown. Two lengths 
of quartering in. square are halved 
together, and at the ends strips of 
ebonite are fixed. Slots cut in the 
ebonite hold the wires securely, and 
the lower end is rounded off for a 
bearing. Fig. 195 shows an arrange-
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FRAME AERIAL

ment which may be made to look 
very effective if varnished. Two or
dinary hoops of the kind used by 
children, and about 24 in. in dia
meter, are held about 4 in. apart by 
strips of ebonite fixed round the 
periphery. Shallow grooves or saw-

Fic. 198.—Two further type* of Frame Acriul.

FRAME AERIAL DATA

L eng th  o f S id e  
o f S q  uare F ram e.

N o . o f  
T u rn s .

S p a c e  between 
W ires.

Inductance.
(M icro-henries.)

Self-ca p a city .
{M icro-farads.)

N a tu ra l W ave
length  in  M etres.

8 f t . 3 £ i n . 96 75 1606 „ 4 f „ 124 66 170
4- it 6 i „ 154 55 1 75
3  u I  a 193 49 ■ 85

FRAME AERIAL — FUSE

Ml1' "hoiild Im made in these ebonite
“l"‘....  I" hold the wire. Again, some
l"i in 1.1 1 ni ,11,tblr braringmust be fitted.

I /o' H im /or the Aerial. The wire
hu ....... . aerials consists of thin flex,
...... dly 14/36, tha t is, fourteen
Mi,1 u.i. ni No. 36 gauge wire, cov- 
i iid wilh urt. silk in various colours,
•  lid main about 2 S .  Cd .  a ioo-ft. coil. 
I in the normal broadcast band 75 ft. 
nhi'iiM br sufficient, although the 
' * o I length will depend upon the 
‘•h>|i,1 of the aerial, the size of the
I "i.ili'iiari used for tuning, and the
“I1.........   between the turns. As a
mb’, tbr wire should be wound on 
wllb u ,1 pace of about in. between
• I' I urn. The ends should be long 
eii"ii|di in be rotated, and those who 
hm a (lie necessary tools should con- 
nil in I u "co llector" made from two 
■■'"I" "I brass mounted on a piece of

.... ‘I", and connected to the aerial
mi l ■ m Hi terminals of the receiver, 
lb" aniln of the frame aerial being
...........fed to two plungers taken
...... u mI.indard lamp holder, mounted
"u " alnp of ebonite so that they 
I"‘n 1 "ii liic brass strips. Of course, 
II" Inning coil is necessary with this
II 11* <il .aerial, and if the set is fitted 
will, one if should be removed. In 
I he 1 “pi* of a simple detector circuit 
wnpliiylng a reaction coil, four or 
five m in i turns should be wound on 
I bn flume, the junction of these extra 
liiiiin nml the end of the frame proper 
being connected to the earth ter
min,il I he free end of the extra 
liiinii should then be connected to 
il,, innuMon condenser.

I'HIUJUBNCY. — The periodicity
• u iitirnhm of cycles per second; the 
I n" 1 no in y ol waves or oscillations.

" . l o U I N C Y  CHANGER.—The 
fu 11 "I a iiuper-heterodyne circuit 
wbl. Il I hung,.a (he frequency of a re- 
•ndvi-d signal In order that it may be 
**tt|*bh<id by the intermediate fre- 
•I"i ■" y i""|illfiora. I t  consists of an 
11® lllnling vulve and a detector.

which may be two separate valves or 
one valve doing the combined work, 
and which yields a beat note having 
the frequency of the difference between 
the received signal and the frequency 
of the oscillator.

FULL-WAVE RECTIFICATION. 
—See A c c u m u la to r  and E lim in a to r .

FULTOGRAPH. — Apparatus for 
transmitting and receiving photo-

' 'f i l a m e n t s
FlC. 199.—Fuse and Connections.

graphs by wireless. The picture is re
corded by a stylus on a rotating drum.

FUNDAMENTAL.—The true fre
quency. This term may be applied 
to musical frequencies or the frequen
cies of wireless signals. In music the 
fundamental note is the true number 
of vibrations per second, and in 
wireless it is the actual wavelength. 
The fundamental is always accom
panied by components having a fre
quency which is an integral multiple 
of the fundamental. For instance, a 
wavelength of 300 metres is accom
panied by frequencies which are 
double, quadruple, and so on. The 
harmonic which is double the fre
quency of the fundamental is known 
as the "second harmonic."

F U N D A M E N T A L  W A V E 
LENGTH.—The natural wavelength 
(of a ioo-ft. aerial is approximately 
120 metres).

FUSE.—A piece of wire of low
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TELEVISION

*. part, but on shielding the selenium 
from the light rays the current flow 
will cease.

Now, scientists were quick to per
ceive that in the selenium cell they 
had a means for providing vision by 
telegraphy, but after considerable ex
periment it was found that unfor-

border on the miraculous. Do not 
run away with the idea, however, 
that one or more cells, because they 
turn light into electricity, are cap
able of converting an entire scene or 
Image into equivalent and electrically 
intelligent current variation. Oh no, 
the problem is not so simple as ail 

th a t ; perhaps the tele
vision authorities wish it 
was.

Light Values. Any ons 
scene or object if illumi
nated is found to be mads 
up of countless differing 
light values spread over 
the whole area. Since the 
photo-electric cell gives c 
proportional current re
sponse for every light 
value to which it is ex
posed, our large aisa 
would only produce one 
average light value which, 
of course, is useless. We 
are therefore forced to 
split up the area into ele
mental light values, and 
allow the cell to deal with 
each one in turn in great 
rapidity. Now you eeeth*

F kc 411.—The bottom edge of one strip will Just touch the top 
edge of the next strip as shown.

tunately selenium was much too slow 
ox sluggish in action, and in conse
quence television as a science stood 
still. Luckily in 1888 Hertz discov
ered the photo-electric effect, and 
built up cells working on this prin
ciple. These cells turn light Into 
electricity and, although only a 
minute current §ows, they are In
stantaneous in action, a quality which 
television demands for its successful 
accomplishment. The small current 
response is easily made good by suit
able valve amplifiers, os used in or
dinary wireless practice. There is no 
used therefore to consider th a t aspect.

Undoubtedly we can look upon the 
photo-electric cell almost in the light 
of a magician’s lamp, for its charac
teristics, to the unscientific mind.
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TELEVISION

justification for installing our light 
spot transmitter. A definite geo
metrical movement is imposed upon 
Sit so that it sweeps over the whole 
area or scene in a predestined path. 
At any one instant during the travel 
of the beam of light passing through 
,tne holes in the rotating disc, & 
minute area is illuminated. By cor
rectly positioning the photo-electrio 
seUs their active surface can be made 
to pick np or absorb the light which 
5* reflected from the subject being 
televised. A corresponding current 
variation is produced in the ceil cir
cuit which, as will be seen later, can 
be translated into a similar form a t 
the receiving end.

iWe have the photo-electric cell 
causing a current to flow in the cir
cuit of which it  forms a part, through 
the eflect o | the light reflected back 
from t h e  
elem en ta l 
square of 
the scene 
i l l u m i n 
ated, A t  
the n e x t  
i n s t a n t ,  
whs* t h e  
ep-at h a s  
moved to 
it* adjoin
ing posi
tion in the 
light strip,
■o a differ
ent amount 
of light is 
r e f l e c t e d  
and the cell responds accordingly.

In this way the scene is analysed, 
spot by spot and strip by strip, into 
values of light and shade, which are 
handled and changed to current 
variations, and with each revolution 
of the disc so that one complete scene 
conversion takes place. The current 
values are dependent upon the reflec
tive properties of the televised sub

ject, anything white reflecting more 
light than anything black, and so 
on, for intermediate values.

I t  is important to understand thor
oughly this dissecting action of the 
disc, so it may help matters if an
other method is given of looking at 
the scheme. The circumferential 
length between individual holes re
presents the length of our resulting 
picture; so if we take an ordinary 
photograph of tha t length and cut it 
into the same number of vertical 
strips as we have holes in the disc, 
then each strip will represent the 
amount of picture covered by the 
light spot in its vertical travel.

Dissecting the Photograph. On* 
revolution of the disc is therefore 
equivalent to dissecting the photo
graph into the strip manner sug
gested, and placing each strip round

the outer edge of a disc somewhat in 
the fash'ion shown in Fig. 411. The 
bottom edge of one strip will jast 
touch the top edge of the next strip, 
the long inner edge of the first staip 
being on the same circumferential are 
as the outer edge of the next strip.

If these strips are pasted on a 
large disc in the manner shown, they 
will constitute the individual scans
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