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A simple step programmer wasdeveloped which uses a punched 16-mm program film to operatea microswitch. The film is
driven by a modified 24-h commercial timer. Substitution of one program film by another takes only a few seconds.

A frequent requirement is to automat
ically program test equipment or machines
to follow and repeat a preselected cycle of
events with time. Commercial devices are
available to do this but they are expensive,
particularly if it is necessary to quickly
interchange different programs without er
ror. A simple inexpensive solution is de
scribed that was developed for a plant
winterhardiness cabinet (Timbers and Car
on 1970; Voisey and Moulton 1969). It is
suitable for applications requiring on-off
electrical control at predetermined times.

The programmer is based on a commer
cial timer used with tabs as switch actuators
(Fig. 1A). The 24h dial was replaced with a
drum to drive standard 16-mm film (Fig.
IB). Two idle rollers ensure that the film
feeds on and off the drum and engages the 64
drive pins on its periphery (Fig. ID). A
microswitch above the drum (Fig. 1C) is
operated by holes, 3 mm square, punched in
the film (Fig. IB), which allow the micro-
switch roller actuator to drop into a groove
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in the drum face. The drum moves the film at

2 cm/ h. Up to three on-off operations can be
programmed per hour. The electronic and
electric circuits of the temperature pro
grammer and time/ were not modified so
that their performance remains the same.

The film is spliced to form a continuous
loop having a length corresponding to any
required multiple of 24 h. The square holes
are made in the film with a modified hand

punch. These holes are positioned along the
film length at distances corresponding to the
required operating times. Different actua
tion periods can be arranged by overlapping
the holes.

The advantages of the programming tape
over the tab system can be easily assessed:
simplicity, accuracy and reliability. Sub
stitution of one tape by another one takes a
few seconds. It can be done at any time
without stopping the clock, and is quicker
than tab insertion and easier on the clock

mechanism. Moreover, the temperature
controller can be programmed for several

months or years avoiding errors that were
common to the old system. The system
repeatability was determined with on-off
operations every 45 min during two 7-h runs.
A maximum deviation in time of actuation
was ± 7 sec over any 45-min period.
Improved resolution could be obtained by
increasing the clock speed, leaving more
space between holes on the tape.

The timer, microswitch and punch can be
purchased at a price of about $75, but the
drum, idle rollers and accessories were
custom-machined and installed at an es
timated cost of $90, including parts and
labor.
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Figure 1. A.The commercial timer (Model 23001-OOS, Paragon Electric Co. Inc., Don Mills, Ontario.) before modification. B. The drum replaces the dial
and carries a loop offilm —note the holes punched atintervals in the film. C. View showing micro-switch installation. D.The programmer installed
on a winterhardiness test cabinet temperature control system (Timbers and Caron 1970).

CANADIAN AGRICULTURAL. ENGINEERING, VOL. 19 NO. I, JUNE 1977 44


