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Introduction 1

Overview
The 4805/4810/4800 gaging modules are a non-contact capactive dimensional gaging family
consisting of the:

4805 stand-alone module
(Identical to 4810, except the case is thinner and there is no meter on the front panel.)

4805-3800 stand-alone module

(Identical to 4810, except the case is thinner and there is no meter on the front panel.
Includes an adaptor plate and interface adapter with a mounting hole pattern and
connector pinouts similar to the Model 3800 gage.)

4810 stand-alone module

4810HS stand-alone module (High-stability version of the 4810)

4810S stand-alone module (Identical to the 4810, with R.F. interference shielding.)

4800 rack-mount module

4800HS rack-mount module (High-stability version of the 4800)

These gaging modules have been designed for maximum flexibility combined with
outstanding linearity, stability and resolution.

Configuration

The 4805/4810/4800 modules are supplied from the factory with a default configuration.
Any adjustments to this configuration should be made prior to installation. The
configurable items, their default settings, and instructions to change them are described in
this manual.
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1 Introduction

Power Requirements
The 4805/4810/4800 modules must be powered with regulated +15 VDC (+ 0.1 volts)
power at its power pins as tabulated below.

Models 4805 & 4810

Model 4800

Model 4805-3800

+15 VDC at 0.120 Amp Max

P22, pins 9A,9B or 9C

P19, pins 6 or 18

P2, pins 8 or 21

Power Common (Ground)

P22, pins 10A, 10B, or 10C

P19, pins 5 or 17

P2, pins 9 or 22

-15 VDC at 0.120 Amp Max

P22, pins 11A, 11B, or 11C

P19, pins 4 or 16

P2, pins 10 or 23

NOTE: Only one connection is required for each of the above requirements.
The available pins are interconnected on the printed circuit board inside the

4805/4810/4800.
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Introduction 1

About the System's Probes

The patented measurement probes which are included with the 4805/4810/4800 modules
may be selected from a vast variety of available models which vary in diameter and
operating range.

The probes are quite rugged, but should be handled with care. Try to avoid
scratching the probe's sensor.

Each probe has been calibrated for use with a particular Gage board, and should be used
with that Gage board for most accurate operation. Most probes have a 3-meter (10-foot)
cable which connects to the Gage board.

The probes are transducers which form a capacitor with the target surface. Because the
area of the formed capacitor is constant, variations in capacitance are related to
variations in the distance between the probe and the target surface.

Note that the system does not measure the absolute distance between the probe and
target surface, but variations from a nominal position known as the probe's Nominal
Standoff. At Near Standoff, the probe is at the smallest probe-to-target distance within
the probe's operating range. At Far Standoff, the probe is at its largest probe-to-target
spacing. The 4805/4810/4800 modules can be set for three different output-voltage
scalings as tabulated below:

+10 volt Output 0to 10 volt +5 volt

(default setting) output output
Near Standoff -10 volts 0 volts -5 volts
Nominal Standoff 0 volts +5 volts 0 volts
Far Standoff +10 volts +10 volts +5 volts
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1 Introduction

Near Standoff

Nominal Standoff

Far Standoff

Figure 1:
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Introduction 1

————————— 10V - ——=—=-—-==440V - - - - - - —— A0V
5V - 5V 5V
________ ov - - oV - - —— - —— 0V
_W_Mov ________ +0V  _ _ _ _ _ _ __ +10V
Target further Target closer to Target outside
from probe than probe than probe's operating
nominal yields nominal yields range yields
positive negative overrange
displacement displacement condition with
reading reading measurement data

not reported

Figure 2: Example Outputs for Default Output Scaling

.
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1 Introduction

Selected Measurement Concepts

Microsense probes measure displacement. Measurements which may be derived using the Model
4805/4810/4800 gaging systems are described briefly in the pages which follow.

Displacement
"Displacement" is the distance change between the probe and a target surface.

Probe Sensing Surface

Target

Surface variations can be examined by measuring displacement values over the entire surface of a moving
object.

Probe Sensing Surface

Target

ﬁ
Figure 3: Displacement lllustrations
|
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Introduction 1

Runout

"Runout” measurements examine the variation in displacement between the probe and a surface, typically
as it rotates around an axis.

;égzgéi?gzza ‘iél/
o T
Axial Runout

Radial Runout Flatness Runout

Figure 4: Runout lllustrations

"Radial runout" examines variations in the radius from the axis of rotation to all points on the rotating surface
examined by the probe.

"Axial runout" examines variations in displacement from the probe to a flat surface as it spins around an
axis.

"Flatness runout" examines variations in displacement from the probe to a flat surface as it moves parallel
to the probe sensing surface.
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1 Introduction

Step Height
"Step height" is an example of a two-channel measurement, where one displacement value is subtracted
from another.

Probe B ProbeA

Figure 5: Step Height lllustration

Two probes can be used independently (without adding or subtracting displacement values) to analyze
displacement in one direction with respect to displacement in another direction. This relationship may be
displayed on an oscilloscope.

Displacement A

Displacement B
Figure 6: Displacement A & B lllustration

Velocity

The "surface velocity" of a measured object describes the rate at which the displacement measurement is
changing. This value is equal to the first derivative of displacement with respect to time.

Acceleration

The "surface acceleration” of a measured object describes the rate at which the surface velocity is chang-
ing. This value is equal to the second derivative of displacement with respect to time.
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Introduction 1

Setup Suggestions: Runout Measurements

Runout measurements examine variations in moving or rotating objects. In measurements where a large
runout is expected (close to the full range of the gage), it is important to make certain that the probe is
actually in range over the entire surface to be measured before attempting dynamic measurements. This
ensures that an overrange condition will not occur even though the runout (change in displacement) does
not exceed the range of the gage. In this case, instead of positioning the probe for a zero readout over any
point on the surface, it may be more convenient to position the probe for an approximate full scale indication
at a known low point on the surface (such as the lobe of the cam or major diameter of an eclipse) or to
position for an approximate negative full scale reading at a known high point on the surface.

If the change in runout is measured with respect to the change in rotational speed or start up "chatter" of a
spindle, the fullest dynamic range of the probe can be obtained by making a single rotation and/or a single
longitudinal pass along the section to be measured. While doing this, observe the displacement output of
the probe and reposition the probe to balance the positive and negative meter deflections over the surface
to be measured. [f the largest positive reading is greater than the largest negative reading, the probe is too
far and should be moved closer. If the largest negative reading is greater than the largest positive reading,
the probe is too close and should be farther away.

-
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1 Introduction

The figure shown below illustrates the effects of the datum reference determined by probe position on
runout measurements. When the probe is too far from the examined surface (a), an overrange condition
may result for negative peaks. Similarly, when the probe is too close to the examined surface (b), an
overrange condition may result for positive peaks. The probe should be placed so that the nominal reading
is halfway between the two peaks (c), to allow all measured points on the moving surface to be in range.
Selecting a good datum reference allows "exaggerated"” peaks due to axis movement, vibration, or startup
chatter to also remain in range (d).

™\
Meter
Range Meter
>Range
-/
(a) (b)
Meter > Meter
>Range Range
(c) (d)

Figure 7: Runout Measurements

|
] =
TECHNOLOGIES
14 - Model 4805/4810/4800 User Manual



Introduction 1

Setup Suggestions: Mastering

The Model 4805/4810/4800 gaging modules are not limited only to measuring displacement variations and
comparing two displacement measurements to each other. The modules can also be used for "mastering",
which allows measurements to take on absolute, rather than relative, values. When a reference surface is
positioned at a known distance from the gaging reference surface or from the probe, measurements are
expressed as a value relative to this known ("master") displacement. The height of the surface from the
gaging surface is then the sum of the master height and the value displayed on the meter. The probe-to-
surface distance is obtained by subtracting the system output from the displacement to the master surface.

In the figure shown below, the system is set up to provide a zero reading for the displacement to the master
part (Figure a). When the master part is replaced by a sample part (Figure b), the meter indicates a slightly
negative value. The height of the sample surface from the gaging surface is the sum of the known master
height and this negative value, or less than that of the known master height.

0

-

—— — - Near Standoff

—— === Nominal Standoff

—— — — Far Standoff

Master

’// //////////// Reference Surface

(a)
Figure 8: Zero Reading with Master
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1

*__

Sample

—=— Near Standoff

= — Nominal Standoff

— — Far Standoff

/// //////// /// Reference Surface

(b)

Figure 9: Negative Reading with Sample
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Setup Suggestions: A+B

Thickness measurements provide data for a wide variety of applications, as shown in the illustration below.

Thickness can be measured at one point of a stationary part (a), at many points of a moving part (b), or at
many points of a rotating part (c).

Positioning two probes facing toward each other allows space measurements between two surfaces.
Concentricity is examined by measuring the spacing between circular parts.

N

- | g |
PZ777 7777777772 1 W—,——W

< B

(a) (b)

()

Figure 10: A+B Thickness Measurement Applications
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Notes:
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Setup & Configuration 2

Connecting To The 4805/4810/4800

The modules' connection scheme has been designed to be simple and flexible. The 4805/
4810/4800 modules can be used as a single stand-alone gage or used in an application
requiring several channels. When multiple units are required, the systems should be
connected together (synchronized).

When the 4805/4810/4800 module is used as a single-channel gage, power is supplied on
the designated pins described below.

Refer to Figure 11 for locations of front panel indicator lights, probe and output connectors.

Configuring System Outputs

Refer to pinout charts in Section 2 of this manual.

+ ANALOG OUT: This output is the standard analog output. Voltage
increases with distance. At Near displacement, the
voltage will be negative and will increase with increasing
distance. This voltage is relative to analog ground.

- ANALOG OUT: Voltage decreases with distance. At Near displacement,
the voltage will be positive and will decrease with
increasing distance. This voltage is relative to analog
ground.

FAR LIMIT This output is TTL low when the corresponding front
panel LED is lit, and TTL high when the LED is off.

NEAR LIMIT: This output is TTL low when the corresponding front
panel LED is lit, and TTL high when the LED is off.
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