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Definition

An analog computer works in a continuous manner
(a digital computer functions in discrete steps).

An analog computer uses a model which behaves in
a similar way (= 1 n an na
to be solved.

The oldest analog computers were purely
mechanical systems, later systems were
electronic devices.



Mechanical analog computer

Example: Sliderule
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Central ruler moves continuously.



Mechanical digital computer

Example: Brunsviga calculator (mod. 10, 1925)

Slider can take
only fixed
positions




: cocs
Mechanical analog computer socs
:.
Antikythera, 78 BC (astrolabe) Several rebuilds since 1978
Oldest analog computer known: (Antikythera Mechanism Research
at least 30 gears! project)

(found in 1900 by sponge divers)



Mechanical

(a) INTEGRATOR

(b) ADDER

(c) MULTIPLIER

(d) FUNCTION
GENERATOR

(e) CONSTANT
FACTOR UNIT
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s | b[a +By) Only 5 functions are needed to solve

(nearly) any problem described by
ordinary differential equations
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X = cC(x)D(y)

F.J. Miller:
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Theory of Mathematical Machines,
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i 1947
Output is proportional to the
ol mathematical operator !




Mechanical analog computer

Example Adder [Thesis J.E. Kasper, 1955]

C = 1/2*(A+B) )
C
gears ¢ & d rotate
freely on axis D S2
attached to casket
1272 B-
- e
A a | D b | B
a , B
)
hollow .axis |

S1 is fixed to casket

gears a & b are fixed
on axis Aand B




Mechanical analog computer

Exam ple M Ll Itl p I ICatOr [Mathematische Instrumente, Meyer zur Capellen, 1941]

The black knob is fixed =
on the vertical rods, but . =il
slides on the horizontal | J
level.




Mechanical analog computer

Exam ple M LI Itl p I ICatOr [Mathematische Instrumente, Meyer zur Capellen, 1941]
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m First slide the right rod
into the X position.
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Mechanical analog computer sece

Exam ple M LI Itl p I ICatOr [Mathematische Instrumente, Meyer zur Capellen, 1941]

Now push the left rod | —«— 0
down into M
the Y position

The right rod is
pushed up by Z




Mechanical analog computer

Exam ple M LI Itl p I ICatOr [Mathematische Instrumente, Meyer zur Capellen, 1941]

The right rod is
pushed up by Z




Mechanical analog computer

Exam ple M LI Itl p I ICatOr [Mathematische Instrumente, Meyer zur Capellen, 1941]

71X = Yla — 1 —

7 = 1/a*(0*Y) I =

Z = proport. to X*Y

, \ 8 |
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Military screw multiplier sedce
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From ordnance
pamphlet 1140
Gun and Fire control
(US Navy)

http://archive.hnsa.org/
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Logarithm calculator

Svoboda, 1946

Note the regular
scaling of both
scales!

Input and output are
rotations.

log(7) = 0.845 ~ 0.85

Fia. 5-28.-—Approximate mechanization of z: = logio z1.
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Sinus generator

rotating
disc

sinus-generator

[ wheel

www. rooters.de/dl/Thesis.pdf

Abbildung 17: Generator zur Erzeugung harmonischer Schwingungen. Links Zeichnung (ent-
nommen [Sag55] S. 33) und rechts Foto eines Generators der zweiten deut-

schen Gezeitenberechnungsmaschine
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Tide calculator (1) sece
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harmonic summing in a tide calculator

Abbildung 18: Mechanische Uberlagerung harmonischer Schwingungen. (Entnommen
[Sag55] S. 35)



Tide calculator (2) 444

Kelvin tide
predictor 1872:
10 harmonics

Steel wire

Lord Kelvin & Roberts: 1879, 20 harmonics
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Equation solver (1)

The Wilbur machine (MIT, 1936) solves systems of
linear equations (13000 parts, > 1000 pulleys)

John Wilbur, professor of Civil Engineering, MIT

Built to solve systems of
9 linear equations:

The sine of the angle of
the slotted plate gives the
solution of one variable.

(9 plates which 9 double-
pulleys for every
equation, 10" plate for
the constants).

Only used once by
Harvard economist
W.W.Leontief to calculate
an economic model
which needed 450000
multiplications.
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