ROVIDED the necessary few minutes
each day are devoted to the keeping
of a fresh water aquarium, no

hobby affords so much interest with so
little trouble. Unfortunately there is a
general impression that, given a tank or
a bell glass and a few fishes, a satisfactory
aquarium is an accomplished fact. Alas
for the poor fishes | Under such conditions
they are condemned to a lingering death.
If a student of pond and river creatures
were to raise a protest against “ cruelty
to fishes ™ most people would certainly
think he had “a bee in his bonnet."
Nevertheless it is a fact that much cruelty
is unwittingly inflicted on
these delicate creatures.

Cruelty to Fishes

We frequently see live
fishes offered for sale in our
shops. They are generally
accommodated in an in-
verted bell glass which is
placed in as prominent a
position as possible in the
shop window. The result is
that in summer the sun's
rays beat down upon the
fishes during a considerable
part of the day and the
unfortunate creatures, hav-
ing no shelter from the
glare, get no seclusion or
rest. We shall probably
notice also that small pieces
of biscuit and other food lie
at the bottom of the tank.
polluting the water, and as
a general rule there is an
entire absence of plant life
without which the fishes
cannot thrive.

In this tank of exhausted
water the fishes swim round
and round with painful
weariness, their mouths
skimming the under surface
of the water. Day by day
they linger through their
miserable lives until a pur-
chaser buys them when we
can only hope that a better Photo]
fate awaits them, which
assuredly will be the case
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if they fall into the hands of one who
knows how to tend and care for his new
pets. Even with the best care, however,
it is possible that many of the fishes will
not survive long on account of the injuries
already inflicted upon them by the neglect
to which they have been exposed.

The reader will probably ask what is
meant by “ exhausted " water, why the
fishes mneed protection from the direct
rays of the sun, and why they skim the
surface of the water. The answers to
these questions are interesting and of great
importance if the correct method of main-
taining an aquarium is to be understood.

Canadian Water-weed
Notice the beads of oxygen on the leaves of the plant

How Fishes Breathe

Everybody who has watched fishes
swimming about in an aquarium has
noticed that they ceaselessly open and
close their mouths. It is guite natural
to think that in doing this the fishes are
drinking water, but as a matter of fact
they are breathing. The water is received
by the mouth of the fish, driven to the
gills by an action similar to that of swallow-
ing, and expelled throngh the gill openings.
During this process the delicate membrane
of the gills takes up from the water the
oxygen necessary to the life of the fish.
It is important to under-
stand that the oxygen con-
sumed by fishes is not the
oxygen that forms one of
the chemical constituents of
water, but is contained in
the air that is dissolved
in the water.

Having made use of the
oxygen breathed in, fishes
exhale or breathe out carbon
di-oxide (carbonic acid gas)
just as we ourselves do.
This carbon di-oxide 15 the
main food of growing plants
which, by the aid of sun-
light, break it up and
utilise the carbon, along
with water and a small
quantity of mineral con-
stituents, to build up their
structure, afterwards giving
out the oxygen that remains.
Thus fishes breathe in oxy-
gen and breathe out carbon
di-oxide, while the aquatic
plants absorb the carbon
di-oxide and return oxygen
to the water. In other
words the fishes and plants
in  an aquarium supply
one another’s needs and in
order that life in the
aquarium may proceed on
sound lines a balance must
be effected between the
plant and the animal life.
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question of **exhausted ” water, that is
water exhausted of the life-giving oxygen.
This exhaustion is caused by having too
many or too large fishes in the aquarium,
with the result that they use up the oxygen
faster than it can be replaced by the
water plants and faster than the water
surface in contact with the air can replace
the supply. When this condition arises
the fishes are driven to the surface of the
water for air, and the fact that the little
creatures are doing this is an infallible
sign that the water is incapable of support-
ing its inhabitants and that they are
suffering.

In such a tank the conditions are very
similar to those that would exist if we
were forced to breathe the same air over
and over again. The terrible consequences
of such a state of affairs may be realised
by recalling the awful tragedy of ‘' The
Black Hole of Calcutta.” In 1736 Suraj-
ud-Daula, the Nawab of Bengal, captured
Calcutta and at the point of the sword
drove 146 Europeans into the guardroom,
a chamber barely 20 ft. square and having
only two small windows. The result of
crowding so many people into such a
small room was that the air quickly
became exhausted of its oxygen and
unfit to support life, and next morning
when the room was opened only 23 of
the prisoners were found alive !

Renewing the Supply of Oxygen

When the fishes in an aquarium show
by coming to the surface of the water
that there is a shortage of oxygen, prompt
steps must be taken to remedy the evil,
First the number of the occupants of the
aquarium must be reduced. Then a
portion of the water shoild be drawn off
and replaced by fresh water or the water
should be aerated by injecting air, as will
be described in a later article. The tank
should then be watched carefully for some
time to make certain that good conditions
have been restored before the fishes that
have been removed are replaced.

Fishes that have been negligently treated
should not on any account be bought for
an aquarium. The unnatural breathing
of atmospheric air instead of air dissolved
in the water is liable to set up inflammation
in the delicate gills of the fishes and the
little creatures will not recover from this
malady. Fishes should be bought only
from those who understand and care for
them and who may be relied upon to
supply only healthy specimens.

Shade for the Fishes

Fishes cannot thrive if they are always
exposed to the glare of sunlight. They
need shade and seclusion, which, in ther
natural surroundings, is provided by
various plants overhanging the pond or
stream in which they live. Further, out
in the open the sun's rays strike downward
only, whereas in a glass bowl the illumina-
tion comes from all points and this is
very trying to the fish. It is necessary
therefore to provide some means of shading
the aquarium from too much sunlight.

Another source of trouble in an aquarium
arises . from leaving unconsumed food
in the tankwhere it turns sour and quickly
poisons the water.

Starting an Aquarium

When you have finally decided to start
an aquarium the first thing to do is to
obtain a tank or bell glass. Do not be
persuaded to purchase one of the fashion-
able fish globes, for everything placed in
these globes is distorted in appearance,

so that the inhabitants are never seen as
they really are. If your tank has putty
or paint likely to come in contact with
the water it should be given a coating of
shellec and spirits of wine, obtainable
from a chemist. This coating is im-
pervious to water and will securely seal
up any impunty.

Next procure from the nearest builder's
yard a small quantity of pea-gravel or
coarse .sand, scald it, wash it, and rinse
it with clean water and then place it in
the aquarium. If the tank is small a
rockery is not advisable because it dis-
places too much of the more necessary
water. 1f desired, however, a few pieces
of rough vitrified brick may be cemented
together and used for this purpose.

The next step is to visit a local stream
or pond and collect some suitable water
plants, which should be washed clear of
mud. If wyour selection includes the
Canadian Water-weed, starwort, mare's
tail, or other trailing varieties, gather the
plant up into small bunches, attach each
to a piece of broken flower-pot and bury
this in the sand to act as an anchor for
the plant.

Filling the Tank

Stand the tank near or in front of a
window where, without inconvenience to
the household, it can receive light and
yet at times be shaded by a Dblind or
otherwise until the plants have grown
sufficiently to afford the necessary shade
and seclusion. )

The tank should then be filled with clear
spring, stream or rain water, or failing
these, water from the domestic tap.
The water should be poured very gently
into the tank so as not to disturb the
sandy bottom or the plants. However
carefully this is done, however, the water
will no doubt be cloudy at first, but it
will soon clear. By means of a thin
rod or pencil the plants should be assisted
to spread themselves gracefully and
naturally in the water. 7This is the first
step in the stocking of an aquarium.

Need for Patience

The time is not yet ripe for the purchase
of the fishes, and it is necessary to be
patient for a while if success is to be assured.
The plants must be carefully watched and
their progress noted. When, by indica-
tions of natural growth and form, they
show signs of thriving, or when streams
of silvery beads of oxygen rise from their
leaves to the surface of the water, we may
be sure that all is well. Another visit
may now be made to the pond or stream
for the purpose of collecting a number of
water snails which should be placed in
the tank. These snails will act as the
scavengers in our aquarium, their occupa-
tion being to eat the confervoid growth
that forms on the glass of the tank, as
well as decaying portions of the water
plants,

Introducing the Fishes

The object of first establishing plant
life is to ensure that when the fish are
placed in the tank they will be in a healthy
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environment. Just as the trees and
plants of our land live and thrive on
carbon di-oxide and give back to the
atmosphere the life-giving oxygen, so in
our miniature water world the plants
prepare the water for its occupants.

In our next article we shall give instruc-
tions how to make a glass tank and later
articles will deal with suggestions in
regard to the best and hardiest fishes with
which to stock the aquarium, together
with methods of aeration, feeding, and
other necessary matters to help the lover
ol aquatic creatures to attain success in
the management of his aquarium.

Matched Headphones

As everyone knows headphones are the most im-
portant part of a4 Receiving Set, and because of the
extremely minute currents with swhich they are
expected to operate, they must be of greal sensitivity.
Toulittle attentionis paid to getting both receivers of
a double headphone exactly matehed in tone. Thisis
a very important point for with unmatched receivers
a signal sounds differently in one of the receivers
than in the other. In the case of faint signals it
would really be better if one of the receivers did not
operate, as Lhe user unconsciously concentrates his
attention on. the receiver giving the louder signal,
and thus leses the value of the second 'phone.

To those readers who. wish Lo get the very best out
of their sets, the ** Matched Tone " Headphones (made
by Messrs. Brandes Limited, 296, Regent Street,
London, W.1), should particularly appeal. The
‘phones are matched with an ingenious apparatus
that secures the same tone in strength and sensitivity
to within five degrees.  Signals in each therefore sound
exactly alike, and in this way even the faintest signals
are clearly heard and free from ‘ mush.' Brandes’
Matched Tone Headphones are so well made that
they are not casily thrown out of adjustment, and
thére are no moving parts to wear out.

We recommend all our Radio readers to send to
the makers for a booklet giving full particulars of
these 'Phones. On request the firm will also send
particulars of their Table Talker, an instrument which,
both in quality and price, should appeal to owners
of valve sets.

Competition Results

{See page 307)

Sharp Eyes

The drawing of the moter-car, horse and trap, and
steam-roller in their somewhat bizarre surroundings
broughtin a vastshoal of lists of mistakes. Incommon
with many competitors in the Home Section of this
contest, a large number of entrants pointed out the
absence of fittings on the vehicles that could not
possibly have been visible to anyone on the side-walk
where our erratic artist installed himself. Other
competitors could have saved us trouble by checking
their own lists and deleting items entered more than
once. Another difficulty in judging was caused by
the use of foreign or colonial terms for items on the
drawings, particularly in regard to the motor car.

Long and patient scrutiny and correction have
resulted in the final award of the three prizes offered
as follows :—First Prize (Hornby No. 2 Goods Set),
Harold Turner (Hastings, New Zealand). Second Prize
(Hornby No. 1 Goods Set), Bertie Graveur (Svdnev,
New South Wales). Third Prize (Meccano No. |
Radio Receiver or Douhle Headphones), R. V. Shuite
(New Brighton, Christchurch, New Zealand).

‘ Bargain Hunt "’

It was interesting to find the Overseas entrants for
this contest arriving at a diflerent verdict from that
of our home readers. To decide from the voting the
first in order of popularity of our advertisers was
not difficult, but two firms tied for second place and
very little behind them came the third. Votes were
carefully counted with the following results :—
(1) Nelson T. Hillier {Horsmorden): (2) Messrs.
Witherick (Coventry) and Messrs, Watkins (Barnet)
a tie; {8) Messrs. Lisburn & Townsend (Liverpool).
One competitor, Jack Weatherway, Brantford, Ontario,
sent in a correct entry and to him is awarded the
first prize of stamps to the value of £1/1/~ to be
chosen from the list of any firm advertising in the
* Meccano Magazine.” Prizes of a free advertisement
in the ** Meccano Magazine " to advertise their own
wants or sales are awarded to C. W. Watkins (Svdnev,
N.S.W.); Arthur Wilson (Hamilton, Ont.) and H. V.
Reynolds (Georgetown, British Guiana).

The two consolation prizes awarded by Nelson T.
Hillier for the two best runnerscup under and over
12 years of age have been won by V. Sammie (Tri-
chinopoli, S. India), collection of 1,000 different
Sztarims'l] :ug_i Sltnr:l. CHulchinsonf (Ebendale, New

ealand), Standar atalogue o ostage 3
(1925 edition). s F i

























































