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A Model Harmonograph

Build this fine Designing Machine

T HE complete Harmonograph is seen

in Fig. 1, It consists of a pendulum that
carries a table at its upper end and is
mounted pivotally in such a manner that
it is free to swing in any direction. When
the pendulum is set in motion a ball pen
suspended above the table traces out
a design on a piece of paper attached
to the table. The addition of a
second pendulum, flexibly attached to
the lower end of the first one, makes
the designs produced by the machine
more intricate.

The base of the Harmonograph is
a box-shaped structure built by
joining the ends of two 12}
Angle Girders by 54" Strips.
Four 2§” Strips are bolted
vertically to the
ends of the Angle
Girders; the upper
ends of the forward
pair are connected
by a 538§ x 2§
Flanged Plate 1 and
those of the rear
pair by Angle
Brackets and a 5§”
Strip. Two 1247
Stripsare also bolted
between the shorter
flanges of Plate 1 and the rear 24"
Strips.

Each side of the base consists of
two 44" x2}” Flexible Plates and one
23" x 24" Flexible Plate, which are bolted
between the 123" Strips and the Angle
Girders. The top of the base consists of a
41" x 24", a 2§” x 24" Flexible Plate and a
23" x 14" Flexible Plate, together with one
54" x 14" Flexible Plate 2. A 51” Angle
Garder 1s bolted to Angle Brackets that are
fixed in the 6th from end holes in the 124"
Strips of the base. The Flexible Plates are
arranged as shown in the illustration and
are supported at the sides of the base by
Angle Brackets. A 94" Strip 3, bolted down
the centre of the base, strengthens the
structure

Two 124" Angle Girders are bolted at
one end to a 53" Strip 4 fixed to the base in
the position shown. They are bolted also
to the Flanged Plate 1, and to them two
Flat Trunnions 6 and 7 are fastened, each

bolt carrying two Washers on its shank
between the Flat Trunnion and Angle
Girder. Reversed Angle Brackets, one of
which is shown at 8, are then bolted to the
inner sides of the Flat Trunnions, and
through the free end hole of each Bracket
a bolt is fastened to form the supports for
the swivel frame 9, which is constructed

by joining two 24" x §” Double Angle

Strips with 14” Strips. Two
3" Screwed Rods passed
through the centre
holes of the 14"
Strips are
screwed
into the
boss of a 17
Pulley 10,

15

Fig. 1.
graph, a machine that
produces fascinating
designs by means of a
swinging pendulum.

The Harmono-

which holds a 114§
Rod in its boss, This
Rod is joined at its
lower end to the
pendulum by a
Coupling.

The pendulum consists of three or four
114" Rods coupled end to end, and carries
a bob weight, which can be made up from
any convenient parts or pieces of metal
available. The weight should be about 1 1b.

The designs are drawn on sheets of paper
pinned to the table, which is of wood and
1s approx. 6 in. square. A Bush Wheel is
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screwed to its underside and this is fixed
on the end of the 11}” Rod held in Pulley 10.
If desired a Hinged Flat Plate can be used
as a table by fastening it to the Bush Wheel
by two Double Brackets. The paper used
should be of good quality and have an even
surface. Rough paper, and also paper with
a highly finished surface, should not be
used. Ordinary writing paper will do.

The support for the pen arm consists of
two compound strips 11, each comprising
two 54" Strips overlappmg four holes, which
are secured to the 124" Girders on the top
of the base. The Strips 11 are joined at their
upper ends by a Double Angle Strip 12,
the bolts holding also two 124" Strips 13.
The lower ends of the 124" Strips are
fastened to Fishplates bolted to the lugs
of a further 24" x 4" Double Angle Strip
that is fixed to the base of the model. The
pen arm 14 is a 124" Strip and is pivotally
mounted on a lock-nutted }” Bolt to
Trunnions bolted underneath the Double
Angle Strip 12. Washers and nuts are
used to space the arm centrally on the
Bolt. It is best to use a ball pen and this
can be held in a Double Bent Strip fixed
to the pen arm as shown. A lock-nutted
Bolt can be used to grip the pen lightly and
hold it in place.

The pressure of the pen on the paper can
be regulated by
adjusting a
balance weight
15, which is moved
along the arm until
the pen just rests

Fig. 2. A close-up
of the Harmono-
graph showing
how the pen

arm is

pivoted.

FFig. 3. The method
of mounting the
pendulum so that it
is free to swing in
any direction,

8
lightly g
on the I
paper.,
Another
weight
at the

rear end of the arm
can be used to give
additional
adjustment. When
the model is
completed some very
interesting effects can be obtained by
superimposing one design on another, and
by using a compound pendulum designs of
a more intricate type can be produced. A
compound pendulum is made simply by
making up a weight, such as a quantity of
nuts and bolts (]‘lth)H\‘d in two Boiler Ends
and then connecting the extra weight to the
end of the main pendulum by a piece of
string about 6" in length. Also by adding
extra weights to the pendulum the latter
will continue to swing for a longer period.
Another way of introducing variety into the
designs is to vary the weights on the two
pendulums, increasing the load on one and
slightly decreasing that on the other.

Parts required to build the Harmono-
graph: 5 of No. 1; 1 of No. 1a; 10 of No. 2
4 of No. 5; 2 of No. 6a; 4 of No. 8; 3 of
No. 10; 9 of No. 12; 4 of No. 13; 1 of No. 22;
1 of \0. 24- 1 of No. 24c¢c: 95 of No. 37a;
89 of No. 37b: 14 of No. 38: 1 of No. 45;
8 of No. 48a; 1 of No. 50; 1 of No. 52; 1 of
No. §7¢; 1 of No. 63; 2 of No. 80; 1 of No,
111a; 6 of No. l]IL, 2 of No. I"S; 2 of
No. 126; 2 of No.-126a; 1 of No. 173a;
1 of No. 188; 1 of No. 189; 4 of No. 190;
2 of No. 191; 4 of No, 192.
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MODEL S -.-"_'.

OF THE
MONTH

Adding
Machine

ODEL-BUILDERS will

welcome the return of
the ‘““Model of the Month"”, a
feature that has given them so
much pleasure since its introduc-
tion in March 1956, and the
splendid and unusual model of an

Fig. 1. An Adding
adding machine that we have

Machine that will add

chosen as the first of the new series up fo . total ol 999

will be of outstanding interest. This is

fully illustrated in the accompanying building the model, together with a list of

pictures. the parts required are available for readers,
As usual, constructional details for free of charge apart from postage. To get them

just write to the Editor, Meccano Magazine,
Binns Road, Liverpool 13, enclosing
49 50 48 5| 54 a 2d. stamp. Readers living in
, 5L

Fig. 2. An underneath view of the dialling mechanism,
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Fig. 3. The Adding
Machine, with the
cover plate re-
moved, seen from
underneath,

assortment of gears
3\ and other mechanical
parts.

The machine has two
operating dials, marked
Aand Bin Fig. 1. Each
of these has ten holes
in it, numbered 0 to 9.
By placing the end of
a short Rod in the
appropriate hole, first in

the right-hand

dial, and then in

2 the left-hand one,

s and in each case
pulling the dials

around until the

Rod meets a dial stop. the
sumof the numbers “dialled ™
appears in a window at the head of the
machine. In other words, the process of
adding one number to another is carried
out just like dialling on an automatic
! > telephone. The machine will add any
@ ; numbers to a total of 999.

Canada, Awustralia, New
Zealand, South Africa,
Ceylon, Italy, Rhodesia and
the United States of America,
should write to our main
agents in those countries for
their copies of the current
Model of the Month
mstructions, also, of course,
enclosing suitable stamps for
postage. Write at once and
make sure of your copies.
For the information of
new readers, the Model of
the Month series deals with
models of a more advanced
and elaborate type. Several
large sectional illustrations #
are needed to show their 22 e 3 _ '
construction clearly, and as '
the space available does not
permit us to include both
illustrations and constructional
details of the model, the latter
are published separately.
The Adding Machine that forms
the subject for this month's model
represents a very interesting
aspect of model-building and
should appeal strongly to those
model-builders who possess a good

Fig. 4. The Adding Machine seen from above
after removal of the dialling mechanism.
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Ihe Casingz

Build two similar sides, each congisting of one 124" (1) one 3" (2), one 44" (3),
and one 3" Angle CGirder, filled in with five 43" x 23" Flat FPlates, and a 3" x 2" Flexible
Triangular Plate, The two sides are then joined together with three T4 Angle Girders 5%
end a 73" Strip 6, 4% x 2§" Flat Plates fill in the back, whilst two 54" x 24" Flat
Plates are bolted to the front, Bolbtia 12%" Angle Girder 7 to the end lat Plates by
Angle Drackets and two 33" x 4" Double Angle Strips & and 9 to the Angle Girder and side
Flates, Tour 1" Pulley Wheels with Rubber Rings, are attached to the base with " Bolts
and Flanzed Brackets,

The Adding Mechanigm,

On a 63" Rod secure a 15" Sprocket Wheel 10, a 1" Gear Vheel 11 and a 1" Pulley Wheel

with Rubber Ring 12, The Rubber Ring should mress lightly against the Flat Flate, with a
Compression Spring and Collar 13, acting as a brake, A Bevel Wheel 14 drives another Bevel
Wheel 15 mounted on a 5" Rod 16 coupled 0 a 25" Rod 17 om which is secured a Bevel Wheél 18,
The 1" Gear Wheel 11 drives a similar Wheel 19 on a 5" Rod 20, Fasten a Threaded Pin 21

in the elongated hole of a Double Arm Crank secured to Rod 20,

On the rims of three Boiler Ends mariced "A", "B", and "C" in the illustrations, stick
a 6. x 3" strip of white paper, marked into ten equal divisions, each approx, 6/10" in
length,  Obtain from an old calendar the numbers O to 10, and stick one in each space,
Cover with a length of transparent cellotape.

Two % Dolt with. three Huls hold each Boiler End to a 13" Sprocket Wheel one of which
iz seen at 23 placed loosely on an 8" Rod 24, Collars bheing used to keep'it in position.

The Sprocket Wheels 10 and 23 are connected by a Chain.

Two more Boiler Ends are treated similarly, and placed on Rod 24, and spaced apart
with Collars, It should be noted that the numbers on Boiler End "C" run the opposite way
to those on Boiler Ends "A" and "B", The next thing is to build up two unlts as followss
Talce a 53" Strip and hend it into s circle overlanping the ends one hole, around a 1n
dizmeter broom handle, At the joint and also diagonally opposite, a &% Bolt with a Washer

. . 4 v " s L7
secures an Angle Bracliet, to which is bolted a Bush VWheel, In the remaining holeg in the
Strip, six 3" Bolts are placed, with the edges of the Nuts square with the edges of the Strip.

Place one of these units on a 5" Rod 25, together with a 14" Sprocket Wheel 26, a l" Pulley





















