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Firm: A, 0tt - Instrument Maker
Locations: Kempten |

Person Interviewed: Ludwig A. Ott
Products Mades

Mechanical computing instruments of very high
gquality such as polar planimeters, linear planimeters,
reciprocal planimeters, square root planimeters, moment
planimeters, product planimeters, harmonic analysers.,

The firm was also constructing a differential
analyser. It had orders for three complete analysers,
none of which were completed, Dr 0tt hopes to deliver
the unit now partially completed, to his friend and
collaborator Prof Walther, Technische Hochschule
Darmstadt,

During the war the firm was also prodﬁcing
gyroscopic integrating accelerometers for V-2 control.

The 0%t Difierenfigi Anglyser - Description

The Ott differential analyser contains the
following components, The number of each of these
components can be adapted to the problem to be solved.

1. Input table, photo 35724

2. Output table, rhoto 35725

3. Integrator, photo 35727

4, HMultiplier, photo 35729

5. A4dding differential gear

6. Connection switchboard and accessories

Connection of the different components 1s done
by the power selsyn system (50 cyeclel). All follow-up
systems are photo electric (20 watt), using a commutator
type motor. Adjustable damping is provided to avoid
oseliilations.

The input table 1s made automatic by the use of
a photo electric follow up systen,
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The multiplier is automatic also and uses the
well known similar triangle principle, which is illus-
trated in Abb 1, A4' is a shaft kept in the vertical
position by fixed bearings. It carries two parallel
arms b and ¢ in two different horizontal planes. From
the drawing it can be seen, that by virtue of the prop-
erties of similar triangles p = g or xy = pr. In these
equations p is an adjJustabley z constant, so that z
is the product function of x and y. The actual con-
struction of the multiplier is a bit different (Abb 2)
in order to avoid heavy stress on the component parts
and to ensure great accuracy. The two parallel horiz-
ontal arme b and ¢, instead of being coupled solidly,
are pivoted as illustrated in Abb 2. They can execute
a relative action while staying parallel, The connect-
ing 1link N carries a mirror which is darkened over half
of its surface., A photo cell operated follow up system
keeps the connecting link N vertical, Abb 3 is another
possible construction of the same multiplier, It was
not used in the actual machine.

The integrator is not of the commonly used frict-
lon disc type. A1l variables are put in, in the form
of linear displacements. Instead of a friction roller
it uses a Ycutting® roller. The machine looks very
similar to the multiplier and uses the same frame and
component parts.

The principle of the integrator is illustrated
in &bb 4, A4AA' is a shaft kept in the vertical position
by fixed bearings. It carries at its lower end a sharp
edge roller (cutting roller)., This roller rests on a
flat surface which is so supported, that it can execute
any linear translation in its own plane. This trans-
lation is decomposed in two components perpendicular to
each other (x and z). Due to the cutting roller the
motions x and z are coupled so that dz = tg where ‘
is the angular rotation of the dx cutting roller
around AA', It follows that z = tg - dx and in order
to perform the integration y-dx, it is sufficient to
produce an angle satisfying the relation y = tg .
This 1s done as illustrated in Abb 4, In the actual
machine the shaft AA' is not solid but pivoted in a
similar manner as in the multiplier (&bb 5). The follow
up system used was photo electric instead of magnetic
as illustrated in Abb 5.
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The main advantage claimed for this integrator
over the friction disc type, is that it achieves max-
imum accuracy and sensitivity around the zero value of
the function to be integrated.

L5 appears from the above description all compon-
ents of the differential analyser use linear translation
for the representation of the variables. The machine
was constructed for a maximum total displacement of
about 50 cm.
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