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A NEW MECCANO MODEL

MODEL No. 630

Horizontal Steam Engine

HIS month we have chosen as the
subject of our new model a hori-
zontal steam engine of the single-

cylinder type, such as may be seen driving
machinery in mills or factories. In this
engine steam is admitted to the cylinder
first at the front of the piston and then
at the back. The piston is thus pushed
alternately backwards and forwards, and
from this movement such engines are
called * reciprocating.” The type of
reciprocating engine illustrated is one of
the simplest, and yet in spite of its
simplicity the combined efforts of many
inventors were necessary to produce it.

It is interesting to go back to the early
days of the steam engine and see how it
has developed, step by step, from a
mechanical curiosity to a perfect working
apparatus.

First Practical Steam Engine

James Watt is commonly regarded as
the inventor of the steam engine, but as
a matter of fact a number of engines
using steam had been produced before
his time. Watt's great work lay in
bringing the steam engine to a state of
practical perfection.

The idea of using steam in a cylinder
appears to have originated with Denis
Papin, a Frenchman, and about the vear
1688 he constructed a working model to
illustrate his idea. The first really practi-
cal engine was constructed in 1710 by
Thomas Newcomen, an Englishman, and
it was used as a pumping engine. It
consisted of a wvertical steam cylinder,
the piston of which was connected to one
end of a beam pivoted in the middle,

The other end of the beam was attached
to rods working the pump. Around the
cylinder was a jacket, to which cold water
could be supplied.

When the piston in the working cylinder
was at the top of its stroke, being raised by
the weight of the pump rods, steam was
admitted to the cylinder so as to drive out
all the air. The steam was then shut off
and cold water was admitted to the outer
jacket. This condensed the steam in the
working cylinder so that a partial vacuum
was produced, and atmospheric pressure
forced the piston down, thereby raising
the pump rods. Each time this occurred
one stroke of the pump was made and the
operation was then repeated. Newcomen's
engine, improved later in some details by
its inventor, was used extensively in
pumping water from mines. It will be
seen that the engine was not a true steam
engine, for the forcing down of the piston
was done by atmospheric pressure.

James Watt's Great Idea

A model of the Newcomen engine came
into the hands of James Watt for repair,
and while engaged on this task he hit
upon the idea on which the modern steam
engine is based.

In the Newcomen engine the working
cylinder was first heated by steam and
then cooled by water to condense the
steam. Watt saw that this alternate
heating and cooling resulted in a great
waste of energy, and endeavoured to find
some means of keeping the cylinder at
an even temperature. It took him a
long time to solve the problem, but at
last he succeeded by condensing the

steam in a separate vessel, instead of in
the working cylinder itself.

Talkative Workman Causes Trouble

Watt's improved engine, patented in
1769, was used entirely for pumping, as
Newcomen's had been. In 1781 Watt
took out another patent for an engine in
which the reciprocating motion of the
piston was converted into rotary motion,
so that ordinary machinery could be
driven. Watt had intended to obtain
this rotary motion by means of the now
familiar crank and fiywheel, but he found
himself prevented from doing so because
a Birmingham button-maker named James
Pickard had succeeded in obtaining a
patent for this device a few months
previously. Pickard apparently got the
idea from one of Watt's workmen, who
had been talking too freely and bragging
about the great things that the rotary
engine was going to accomplish.

Watt was very angry when he found
what had happened, and for a while he
was puzzled to overcome the difficulty
thus created. He determined not to be
beaten, however, and after trying various
schemes he decided to use a device invented
by his best workman, William Murdock.

This device was called the ' sun-and-
planet " motion, and was utilised on
Watt's rotary engines until Pickard's

patent expired, after which the simpler
and more efficient crank and flywheel
were substituted.

Watt’s Final Improvements

Up to this time Watt's engines were
“single acting "—that is to say the
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A New Meccano Model (cont. from page 151)

cylinder was connected to the condenser
only on one side of the piston, so that work
was only performed during one stroke
of the piston. In 1782 Watt took out a
patent for connecting the cylinder to the
condenser both back and front of the
piston, thus making the engine " double
acting,” and
consequently
much more
efficient.

In the same
vear he ob-
tained another
patent for a
method of se-
curing greater
economy in
the nse of
steam. The
principle in-
volved in this
final improve-
ment was that
of shutting off
steam from
the cylinder
when the
piston had
only travelled
part of its
journey, and
leaving the
rest of the
thrust to be
carried out by
the expansion of the steam.

The brilliant inventions we have briefly
described were Watt’s chief contributions
towards the perfecting of the steam engine.
Watt found the steam engine a clumsy
mechanism, very inefficient and wasteful
of fuel, and only capable of working a pump.
Through his inventions it became efficient
and economical, and capable of working
machinery of almost every kind.

(13) at each side. The crank is made up

of triangular plates (14) representing the
balance weights, secured to cranks (15).
The main or crank shaft (20) is journalled

in flat trunnions (16) secured to 14" girders
(17), which are in turn bolted to the flanges
of the rectangular plates (2).

Driving Details

The fly-wheel is made of a large wheel
flange (18) counnected by strips (19) to a
bush wheel secured to the shaft (20). The
eccentric (21) is pivotally connected by a
rod (22) to the fork piece (23) on the valve

rod (24),which
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Fig. A. governor.

Three 123" girders (1) are bolted to
rectangular plates (2) at each end of the
frame, other 123" girders (3) being bolted
to the remaining flanges of the girders.
The ends of the bed frame are formed by
small rectangular plates (4), and 3” strips
(5) brace the inner part of the frame.

As shown in the illustration on
page 151, a portion of the top of the
bed frame is enclosed by flat plates (6),
and on these is bolted the cylinder (7)
formed of face plates (&) connected by 34"
double angle strips (9). The valve-casing
(10) is formed of bush wheels connected by
13" double angle strips and is also bolted
to the bed frame.

The cross-head (11), the construction of
which will be followcd from the illustration,
is guided on the strips (12) by eye pieces

A contrate wheel (32) on the rod of the
sprocket wheel (31) drives a 3” pinion on

Fig. A
Underneath View of Platform

the vertical rotating rod of the governor,
the weights of which are formed by two
pulley wheels (33) pivotally hung by 1¢4°
strips, lock-nutted in the outer holes of a
horizontal 14"
strip. This
strip is bolted
= in the slot of
an octagonal
coupling  se-
cured to the
top of the
vertical rod of
the governor.
In the opera-
tion of an
4 engimme such
as the model
represents, the
valve (10) con-
trols the ad-
mission of
steam to each
end of the
cylinders (7),
thus causing
the crank shaft
(20) to be
driven. When
the engine
speed in-
creases too
much, the
weights (33) of
the governor
fly out and
shut off steam,
causing the engine to slow down again.
The govetnor thus keeps the engine speed
constant.

The Meccano Clock

Trull instructions for building the Meccano
Clock are now available in the form of a
beautifully-printed leaflet, with numerous
illustrations. This will be sent, post free,
to any address, price 4d. Similar leaflets
dealing with the Meccano Chassis and
Loom are also in stock, price 4d. each,
post free. If ordered at the same time
a copy of each leaflet will be sent, post
free, price 10d. the three.

Interesting Paragraphs

Duct Keels for Liners

It is reported that two Orient liners
are to be fitted with duct keels. The
chief advantage of this system is the
fact that the water-tight bulkheads have
not to be pierced for piping, and the ship
is therefore more seaworthy should any
collision occur.

*® L L] *

A Powerful Overhead Travelling Crane
An overhead travelling crane recently
installed in the River Rouge repair shop
of the Detroit, Toledo and Ironton Railway
at Detroit, Mich., lifts a locomotive
weighing 100 tons and turns it end for end
in one minute. The grab has two sets of
falls spaced 7 ft. apart, and is mounted
on a turntable.

* L] * -

Hydraulic Tunnel at Niagara

The new hydraulic pressure tunnel of
the Niagara Falls Power Company, which
has cost some £500,000 to construct, was
recently opened for public inspection.
This tunnel, which is 4,300 ft. in length
and has a diameter of 32 ft. with a 2 ft.
thick concrete lining, runs from an intake
on the upper river, half a mile above the
Falls, to another intake on the banks
of the lower Gorge. The tunnel carries
a volume of water sufficient to operate
three hydro-electric power units, each of
70,000 horse-power capacity, in the power-
house addition below the Gorge bank.



V. CURRENT ELECTRICITY:

N our previous article we saw that if a
metal rod is held in the hand and
rubbed, electricity is produced, but

it spreads at once over the rod and escapes
through the hand. If we are able to find
some means of renewing the electricity as
fast as it escapes, we obtain an electric
current, or a continuous flow of electricity.

Voltaic Cells

Fig. 17 is a diagram of a Voltaic Cell,
from the name of its originator, Volta,
whom we have already mentioned. The
cell consists of a glass jar containing water
to which has been added a little sulphuric
acid. Two metal strips, one of zinc and
the other of copper, are placed in the jar
as shown at Z and C. If the two strips
are connected by a piece of wire, an electric
current flows in the direction indicated
by the arrows. The current is produced
by a difference of ** electrical potential ™
between the zine and the copper.

Electrical Pressure

To understand the meaning of electrical
potential we may make use of a simple
illustration with water. If we pour water
into a wvessel, a certain amount of water
pressure is produced. This could be made
to do work by allowing the water to flow
out through a small opening in the vessel
on to a model water wheel. The amount
of pressure available depends upoa
the hLeight of the water, and tais
again depends upon the quantity
of water and the capacity of the
vessel, for it is clear that a certain
quantity of water will reach a
greater height in a small vessel than
in a larger one.

A certain quantity of electricity
in a conductor produces a certain
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a current flows because the two metals are
at different potentials. From the direc-
tion of the arrows in Fig. 17 it will be seen
that the current flows from zinc to copper
inside the cell, and from copper to zinc
outside, thus making a complete round
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Fig. 17. Voltaic Cell

If we break the
the

called a * circuit.”
circuit by disconnecting the wire,

current ceases to flow. The copper strip
where the current leaves the cell is called

electric pressure, the amount of
this pressure depending upon  the
quantity of electricity and the electrical
capacity of the conductor, for, as in the
case of water vessels, conductors vary in
capacity. This electrical pressure is called
' potential.””  Water always tends to flow
from a high level to a lower level, and
in the same way electricity tends to
flow from a conductor of high potential
to onc of lower potential.,

The whole subject of electrical potential
is complicated, but to put the
matter in the simplest way, we
regard a positively clectrified body
as being at a relatively high

|

potential, and a negatively eleetri- €

fied body as being at a relatively
low potential, We assume, there-
fore, that an electric current flows
from a positive conductor to a
negative conductor.

When we connect by a wire the
two stI’ips of metal in a voltaic cell,

Fig. 18. Connecting in Parallel

the positive pole, and the =zinc strip

the negative pole.
Chemical Action

The difference of potential between the
two strips is maintained by chemica!
action Dbetween the zinc and the acid,
resulting in weakening the acid and eating

(4]
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PRIMARY CELLS AND ACCUMULATORS

away the zinc. The current continues to
flow as long as this chemical action goes
on, When we wish to stop the current,
we disconnect the wire joining the metal
strips.

We do not want the zinc to be eaten
away while we are not using the cell, but
we find that chemical action still goes on.
We can stop this, however, by '‘ amal-
gamating "' the zine, that is, by covering
it with a thin coating of mercury or quick-
silver, and then as long as the circuit
remains broken, no chemical action takes
place.

There is one great defect in the voltaic
cell that makes it almost useless as a source
of current. This defect is that the curzent
it produces does not remain at full strength,
but scon begins to weaken rapidly.
This weakening is caused by bubbles of
hydrogen gas which gather on the sur-
face of the copper strip during the chemical
action. These bubbles soon form a film
on the copper, and they weaken the
current partly by offering increased resist-
ance to its flow, and partly by trying to
set up another current in the opposite
direction. A cell in this condition is
said to be ** polarized."”

Types of Cells

Many cells have been devised to reduce
or prevent polarization. One of the most
effective of these is the ' Daniell "
cell. This consists of an outer
vessel of glass containing a circular
copper plate. Inside this plate
stands a round pot of unglazed
porous ware, in which is a rod of
amalgamated zinc. The outer vessel
is filled with a very strong solution
of copper sulphate, and the porous
pot  with dilute sulphuric  acid.
When the circuit is closed and the
current flows, the hydrogen set free
by the action of the zinc on the acid passes
through the porous pot into the outer
vessel. Here another chemical action
takes place, resulting in the splitting
up of the copper sulphate solution into
copper and sulphuric acid. There is
now no free hydrogen to cause polariza-
tion, and instead of gas, pure copper is
deposited on the copper plate.

Much more familiar than the Daniell
is  the Leclanché cell, used for
ringing electric bells. In this cell

é carbon is used in place of copper.
In the outer glass jar is a zinc rod
immersad in a  solution of sal-

L

ammoniac. The inner porous pot

}—

!

contains a carbon plate surrounded

=
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by a mixture of crushed carbon and

NI

il

Fig. 19. Connecting in Series

manganese dioxide. Hvdrogen is
liberated by the chemical action
in the outer jar, but before it can
reach the carbon plate and cause



