SIMPLIFIED SYMBOL SYSTEM

Simplified Symbol System

The components needed to manufacture and
construct pneumatic logic control circuits are
readily available, reliable and have been proven in
countless applications.

The symbols needed to design a pneumatic circuit
are few, yet until now no practical rapid symbology
for the control designer existed. Most of the
symbols available to the designer are too complex
to facilitate clear, creative thinking, take too long
to record, leave room for significant errors, and
generally slow down the design process.

In an effort to improve both the speed and accuracy
of creative design, we offer for your consideration
and use this simplified system of symbols for
designing pneumatic control circuitry.

Basic Requirements

Before a circuit can be designed, one needs a
basic understanding of the various components
available and how they function. This understanding
is a requirement for the successful use of any
symbol. To depict these functional concepts,
graphic symbols are used.

Historically, pneumatic symbols have been overly
detailed and cumbersome. Symbols (such as ANSI)
are often used to tell a complete narrative story.
The symbols of this type are difficult to use
because of their complexity. The writing and the
reading of them is always lengthy, robbing time
from creative efforts. As a finished product they are
useful, and tell a great deal about the component,
pertinent or otherwise, but they were never intended
for air logic control designs. To a circuit designer
such symbols are a burden that can slow or derail
the thought process.
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What is needed is a group of pneumatic compo-
nent symbols that will provide the circuit designer,
both novice and professional, with a viable short-
hand that will save time, yet clearly record and
communicate ideas. They should be open-ended
and expandable to truly represent the variety of
pneumatic controls available to the designer now,
as well as in the future.

Fast and Functional

They must be fast and easy to draw. They should
be both pictorial and functional in nature to help
the designer visualize the circuit, and to provide
the necessary pertinent information about how
components work (inputs, output, actuators, etc.).
What follows is a basic set of symbols designed to
meet these criteria. They have proven to be fast
and informative in years of daily use. These
symbols are recommended for anyone with a
basic understanding of pneumatic control
components’ functions, and who seeks to design
in a useful and productive manner.

Simplified symbols for faster, easier and
more creative pneumatic circuit design.

Clippard Instrument Laboratory, Inc. (513) 521-4261 www.clippard.com 363



Basic Symbol Groups

Basic
Symbols

3-Way
N.C. Valve

3-Way
N.O. Valve

3-Way
Selector
Valve

3-Way
Diverter
Valve

5-Ported
4-Way
Valve

Figure 2

Figure 1

Cam
Follower

Double Pilot

Solenoid Spring Biased

Directional valves comprise the largest portion of any air logic circuit.
Complete directional valve symbols are created by combining the
appropriate actuator and valve symbols found along the horizontal and
vertical edges of the chart (Figure 1 and Figure 2).

Seven of the most commonly used actuators are shown in Figure 1. The
designer is free to extend this list as may be required to suit a particular
need.

A close study of most air logic control circuits will reveal that there are
only six basic valve functions commonly used. The symbols for these
valve functions are shown in Figure 2. These six basic valve symbols,
when combined with the basic actuator symbols, comprise virtually all
the directional valve symbols needed for air logic control.

Figure 3 gives a flow path explanation for the basic valve symbols.
Accessory components are designed for a specific purpose. The valves
included in accessory components are basically flow devices that alter
flow paths or signals, but do not generate signals by themselves.
Simplified symbols for accessory components are, for the most part, self
explanatory and are shown at the bottom of page 358.

A brief review of the valves, their actuators, and how they combine into
useful symbols, together with the examples contained in the following
pages, will give the reader a valuable, time-saving method for drawing
air logic control circuits.

Basic Valve Flow Paths
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SIMPLIFIED SYMBOL SYSTEM

Symbols created by combining valves and actuators
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Derivation of Simplified Symbol from ANSI The 4-way valve is a key
component in air circuitry.
Shown above is the simplification
process with the 4-way valve.
’—%‘ ’—%‘ ﬁ Not every simplified symbol
will be directly related to its
corresponding ANSI symbol.
ANSI 1. Exhaust flow 2. Eliminate 3. Remove 4. Relocate pilot for
paths removed redundant unnecessary faster drawing and
block notation recognition
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Rules to help guide application
A few simple rules in applying these air logic
control symbols are as follows:

1. Symbols are always drawn in the valve’s normal
unactuated position - not as held at the start of a cycle or
as actuated. The flow direction or condition of the valve’s
inlet is in its normal position. The symbol does not
change, even if the valve is shown as actuated. To
change the symbol would change the type of valve
shown in the circuit.
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Figure 4

2. Symbols do not show exhaust flow paths.

Nearly all air logic circuit components exhaust to
atmosphere, and exhaust flow paths are of little or no
importance in understanding a pneumatic control circuit.
It is implied that all directional valves have their output
either connected to their input or to atmosphere.

3. In all symbols the valve is assumed to have a spring
returning it to its normal condition unless otherwise
shown. Remember, more than one type of actuator can
be shown on opposite ends of the valve.
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Figure 5

4. Actuators are understood to push the flow path
indicator when actuated, pushed or energized. Since the
methods of actuating air logic valves are nearly limitless,
the circuit designer may create additional actuator
symbols to represent a special requirement.
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Figure 6

5. Circuits should not be burdened with excessive
supply lines. Supplies are shown at each component
requiring one. Subscripts are used to identify different
supplies, such as different pressures or medias.
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Figure 7

6. Special valve symbols may be constructed by the user
or multiple symbols may be tied together and indicated
as one component.

T T
3-way twin n.c. 3 input “AND”
R-461 R-353

Dual pilot n.c. 3-way and n.o. 3-way
R-901

Figure 8

7. In some specialized components more than one actu-
ator (usually the same type) can be put on a valve.
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SIMPLIFIED SYMBOL SYSTEM

1

3-way n.c. with 4 pilots
R-311
4-way 5-ported with 2
pilots on same end
R-432

Figure 9

8. 2-way valves are seldom used in air logic circuits but
on those occasions where a 2-way valve is needed the
3-way valve symbol can be used, with an appropriate
notation as to its function in the circuit such as shown
in figure 10.

Easy to draw

The simplified air logic control symbols are
easy to draw and use. They are readily drawn
freehand with only one line width, and no
dashed or dotted lines. They are proportioned
for fast layout on plain or blocked paper and
can be scaled up or down as needed. Figure 11
shows a plan for proportions of various elements.

2-way

Figure 10
The 3-way N.O. valve in figure 12 is the same
regardless of how it is oriented or whether the
outlet is to the right or left. Free orientation of
symbols allows clarity in drawing circuits,
minimizing design time spent on layout and in
drawing.
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System Benefits

The system of simplified symbols shown here provides:

1. A method that is fast and quick to draw or
recognize.

2. A group of symbols flexible enough to depict
98% of air logic control circuit designs.

3. A method simple enough for all designers
to quickly learn and use to their benefit.

4. A method universal enough to further the
use of air logic valves and controls of any
manufacture.

5. A symbology that is open-ended and logical,
and reflects the entire variety of pneumatic
control components available today.

6. A system that is expandable to include new
components available now or in the future.
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Figure 12

Figure 13

Versatile

It should be emphasized that the simplified symbols
provided here are intended as a design aid, and may or
may not be used to replace other formal symbologies for
finished drawings. They are applicable to components of
any manufacture as long as the component gives the
same function.
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Comparisons to Existing Symbols

It may be helpful to understand the useful simplicity of these new symbols by comparing them to existing symbology
now in use.

Shown below are air circuits using existing symbols for various types of valves, and the same circuits using the simplified
symbols provided in this new method. The more complex symbols involve considerable time in drawing them. Many
of the symbols are so closely alike as to cause confusion in understanding what is meant. Simplified symbols help
eliminate this confusion.
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Comparisons to Existing Symbols
A few moments review of the comparisons will quickly reveal that the new simplified symbols provide an important aid
for speed in designing new circuits. In air logic design where drawing time needs to be kept to a minimum, the new
simplified symbols offer the designer new freedom to spend his time in the creative aspects of the task, rather than in
the time-consuming details of excessive drawing.

On the next page is reproduced a complete chart of the basic valves, actuators, combinations and the auxiliary components
used in pneumatic logic control circuitry.

ANSI Simplified
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3-Way
N.C. Valve

3-Way
N.O. Valve

3-Way
Selector
Valve
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Diverter
Valve

5-Ported
4-Way
Valve

Basic
Symbols
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Follower
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Double Pilot
Spring Biased
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Double Acting |Single Acting| Pressure Quick Line Line Supply Air Actuated | Totalizer
Cylinder Cylinder Gauge Connect | Connecting | Crossing Electric Switch
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CONVERSION FACTORS

Clippard

Minimatic®

Length
inch millimeter . 25.40
To Convert To Multiply By
millimeter inch .03937
in mm in mm in mm in mm
0.025 0.635 0.275 6.985 0.525 13.335 0.775 19.685
0.050 1.270 0.300 7.620 0.550 13.970 0.800 20.320
0.075 1.905 0.325 8.255 0.575 14.605 0.825 20.955
0.100 2.540 0.350 8.890 0.600 15.240 0.850 21.590
0.125 3.175 0.375 9.525 0.625 15.367 0.875 22.225
0.150 3.810 0.400 10.160 0.650 16.510 0.900 22.860
0.175 4.445 0.425 10.795 0.675 17.145 0.925 23.495
0.200 5.080 0.450 11.430 0.700 17.780 0.950 24.130
0.225 5.715 0.475 12.065 0.725 18.415 0.975 24.765
0.250 6.350 0.500 12.700 0.750 19.050 1.000 25.400
Flow
cfm (cubic ft/min.) L / min (liters/min.) . 28.317
To Convert To Multiply By
L / min (liters/min.) cfm (cubic ft/min.) .03531
cfm L/ min cfm L/ min cfm L/ min cfm L/ min
0.5 14.159 5.5 155.744 10.5 297.334 16.0 453.07
1.0 28.317 6.0 169.903 11.0 311.493 17.0 481.39
1.5 42.476 6.5 184.062 11.5 325.652 18.0 509.71
2.0 56.634 7.0 198.221 12.0 339.811 19.0 538.02
2.5 70.793 7.5 212.380 12.5 353.970 20.0 566.34
3.0 84.951 8.0 226.539 13.0 368.129 21.0 594.66
3.5 99.110 8.5 240.698 13.5 382.288 22.0 622.97
4.0 113.268 9.0 254.857 14.0 396.447 23.0 651.29
4.5 127.427 9.5 269.016 14.5 410.606 24.0 679.61
5.0 141.585 10.0 283.175 15.0 438.924 25.0 707.93
Pressure
pSi (Ibs/sq.inch) bars . .06895
To Convert To Multiply By
bars PSi (Ibs/sq.inch) 14.50
psi bars psi bar psi bars psi bars
2.5 0.17 27.5 1.90 52.5 3.62 77.5 5.34
5.0 0.34 30.0 2.07 55.0 3.79 80.0 5.52
7.5 0.52 32.5 2.24 57.5 3.96 82.5 5.69
10.0 0.69 35.0 2.41 60.0 4.14 85.0 5.86
12.5 0.86 37.5 2.59 62.5 4.31 87.5 6.03
15.0 1.03 40.0 2.76 65.0 4.48 90.0 6.21
17.5 1.21 42.5 293 67.5 4.65 92.5 6.38
20.0 1.38 45.0 3.10 70.0 4.83 95.0 6.55
225 1.55 47.5 3.28 72.5 5.00 97.5 6.72
25.0 1.72 50.0 3.45 75.0 5.17 100.0 6.90
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CONVERSION FACTORS

Force
pounds (Ibs) newtons (N) . 4.448
To Convert To Multiply By
newtons (N) pounds (ibs) 2248
Ibs N Ibs N Ibs N [bs N
0.25 1.1 2.75 12.2 5.25 23.4 7.75 34.5
0.50 2.2 3.00 133 5.50 24.5 8.00 35.6
0.75 3.3 3.25 14.5 5.75 25.6 8.25 36.7
1.00 4.4 3.50 15.6 6.00 26.7 8.50 37.8
1.25 5.6 3.75 16.7 6.25 27.8 8.75 38.9
1.50 6.7 4.00 17.8 6.50 28.9 9.00 40.0
1.75 7.8 4.25 18.9 6.75 30.0 9.25 41.1
2.00 8.9 4.50 20.0 7.00 31.1 9.50 42.3
2.25 10.0 4.75 21.1 7.25 32.2 9.75 43.4
2.50 1.1 5.00 22.2 7.50 33.4 10.00 44.5
Temperature
Fahrenheit ¢ Celsius ¢c) . (°F-32)/1.8
To Convert To Multiply By
Celsius () Fahrenheit ) 1.8 °C + 32
F "C F "C F "C F "C
5 -15.0 55 +12.8 105 +40.6 155 68.3
10 122 60 15.6 110 43.3 160 71.1
15 -9.4 65 183 15 46.1 165 73.9
20 6.7 70 21.1 120 48.9 170 76.7
25 3.9 75 23.9 125 51.7 175 79.4
30 1.1 80 26.7 130 54.4 180 82.2
35 +1.7 85 18.9 135 57.2 185 85.0
40 +4.4 90 32.2 140 60.0 190 87.8
45 +7.2 95 35.0 145 62.8 195 90.6
50 +10.0 100 37.8 150 65.6 200 93.3
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