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Optichal Referenc Pickup P-80
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Fig.1 Reference pickup P-80

1 Application

The reference pickup P-80 is used predominantly for speed measurement
and for establishing an angular reference with a rotating machine compo-
nent. With the help of the connecting cable AC-185, it is linked directly with
the vibration measuring instrument used, e.g. VIBROPORT 30.

2 Function

The P-80 operates according to the photoelectrical principle. It transmits a
light beam to the machine part undergoing investigation. The light
transmitted by the pickup is reflected by a reference mark applied to the
machine component (cf. Section 4). An integral phototransistor is triggered
by the reflected light, causing a change in the output signal.
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Technical Data

Working distance

Power supply
Residual ripple

Current requirement

max. 2 mm (cf. Section 4
"Reference mark ")

-10...-30 V DC
max. 10 %

< 25 mA (without load current)

Output current max. 150 mA
Output circuit cf. Fig. 2
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Fig. 2:

Switching logic

Sensitivity

Response time

Transmitted wave length

Adjustment facility

Protection facilities

Connection cable
Temperature range

Housing

steel,

Dimensions

Connection of P-80 pickup

cf. Fig. 4 in Section 6 "Adjustment”

Infinitely variable by means of 15-turn
potentiometer

Reflective/non-reflective mark must be
recognised for a duration of at least 1 ms
light scatter at a distance of 30 cm,
luminous point approx. 12.5 mm

650 nm (red)
LED on back of enclosure

Protected against reversal of poles and
against inrush current surges, output
short-circuit proof

approx. 1.8 m long, PVC jacket
-20°C...+70°C

Reinforced plastic (VALOX), fully
enclosed, screws made of stainless
lenses cast acrylic

cf. Fig. 1
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4 Reference Mark

The reference mark, also referred to as "black-and-white mark", consists of
two different areas on the machine surface, one with good reflective
properties, the other less reflective. Their colour is irrelevant. The mark can
be applied either to the circumference of the rotor, or to one of its faces.
Depending on the properties of the surface, only part of the marking needs
to be applied in many cases, i.e. only the absorbent part of the mark, if the
rotor concerned has a shiny surface.

The absorbent part of the mark can consist, e.g., in
®  matt black paint finish
® matt adhesive tape

® sand-blast surface

The reflective part can consist, e.g. in
* the (shiny) shaft itself
® acoat of aluminium bronze

* reflective tape

For best results, use

SCOTCH HIGH GAIN reflective foil RP 7610 (manufacturer: 3M). It has
1000 times the reflective value of white paint and can therefore be used as
reflective marking even if the shaft itself has a highly polished surface.

Size of the Reference Mark

From the requirement that the reflective/non-reflective mark should be
"visible" for at least 1 ms, the following approximative formula can be
derived:

Size of reference mark = shaft diameter * speed / 60000

Example:

It is assumed that a shaft has a diameter of 60 mm (i.e. circumference U =
188 mm), and a speed of 3000 rpm. Hence the reflective or non-reflective
marking needs to have a length of 188 * 3 000 / 60 000 = 10 mm.

In addition, the length of the reference mark also depends on the distance
between the reference pickup and the object, and on the properties of the
reference mark.

A mark which is 10 mm long, for example, will allow a distance of approx.
1 m. At a distance of 2 m, the mark needs to be 100 mm long. It should be
noted that the relationship is non-linear.

Reliable functioning needs to be established in a trial run.
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Mounting

To be able to operate reliably, the P-80 reference pickup needs to be
securely installed and carefully aligned. Inadequate fastening or strong
vibration will cause the pickup to emit faulty signals.

Possible methods of installation:
For temporary installation:

Attachment on magnetic holder, by means (standard solution) of standard
holder supplied (cf. Fig. 1)

For permanent installation (i.e test stand):
Central mounting by means of knurled hexagon nut
Lateral mounting by means of lateral screws and mounting bracket (Fig. 3)

Floor mounting by means of mounting pin, bottom screw, and mounting
bracket (Fig. 3)
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Fig. 3: Fastening methods permanent installation

Normally, the reference pickup needs to be installed perpendicular to the
surface to be scanned, so that a sufficient amount of the reflected light can
be received.

This is not required, if the reflective tape mentioned earlier is used. It reflects
the light in all directions, and therefore enables the pickup to be installed at
an angle.

The output signal pattern is dependent on the reference mark and on the
distance between the mark and the pickup.
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6 Adjustment
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Fig. 4:  Adjustment device of P-80 (at the backside of the housing)

® Connect the power supply (-10 ... -30 V) to the reference pickup.
®  Turn the reference mark so that it points directly to the reference pickup.

® Direct the visible red light beam at the reference mark and observe the
built-in LED (To be able to see the red beam better, reduce the ambient
light, if necessary).

®* With the help of a screw driver, turn the 15-turn sensitivity adjustment
potentiometer until the LED only just flashes.

®* Now adjust the reference pickup to a position at which the LED flashes
fastest (the flashing frequency is a measure of the intensity of the
reflected light). The point which is now illuminated should be the centre
of the reflective mark.

Best results are normally achieved when the highest possible sensitivity is
set, at which the reference pickup is only just able to clearly distinguish
between reflective and non-reflective mark (flashing/extinguishing).

As a rule of thumb:

Turn the sensitivity to the maximum, or up to the point at which the LED is
still only just flashing over the entire circumference, i.e. also when the non-
reflective mark is opposite the pickup. Then turn the potentiometer back two
complete turns.

Undesirable reflection

In some adverse cases, reflections not originating from the reference mark
may cause the reference pickup to emit faulty signals. In such cases, it
usually helps to install the reference pickup at an angle of 10 ... 15 degrees
to the perpendicular axis, both horizontally and vertically.

This does not affect the function of the reference pickup.
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