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Series 7216.01  INSTRUCTION MANUAL
Basic Function Manual/Auto Stations
with Analog Input and Analog Output

This manual covers Models:
 7211-110-00 and 7211-120-00
7211-210-00 and 7211-220-00



SAFETY WARNINGS

(Safety symbols and terminology per ANSI Z21.)

Failure to comply in full with the following safety requirements can result in equipment damage and personal 
injury/death.

1. Read the entire manual to become familiar with the use and operation of this device.

2. Only qualified personnel should attempt to install, wire, commission, startup, service or operate this 
device.

3. This device is not suitable for use in an explosive ambient atmosphere.

4. Before working on this device, be sure that you understand the processes affected by this device com-
pletely.

5. Before working on this device, be sure that any process affected by this device is secure and safe for ser-
vicing.

6. Take appropriate precautions to avoid electric shock when working with this device near water.

7. Exercise caution while wiring or working on this device. Multiple voltage sources may be present: take 
appropriate precautions to avoid electric shock.
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2.1 

2.2 

CLEVELAND MANUAL/AUTO STATIONS 
· BASIC FUNCTION

SERIES 7000 

INSTALLATION 

Mechanical 
Panel cut outs may be made by referring to figure 1. The unit may then be 
installed as shown. CAUTION: While the station is ruggedly constructed, 
meters are inherently susceptable to damage from rough handling or severe 
vibration. Do not install the station in a panel until the panel machining 
has been completed. 

Electrical Inspection 
If desired, the following bench test may be performed prior to installation to 
assure that the station is working properly. 

2.2.1 Connect terminal 4 to terminal 5. 

2.2.2 Models 721X-1XX-OO only: 
Connect a 4-20 ma signal source to input terminals 10 ( +) and 11. 
The signal source can be any variable power supply that will furnish lO ma at 5 v. 

2.2.3 Models 721X-2XX-OO only: 
Connect a 1-5 v signal source to input terminals 10 ( +) and 11. 
The signal source can be any variable power supply that will furnish 20 ma at 5 v. 

2.2.4 Switch the MAN-AUTO switch to AUTO. 

2.2.5 Vary the input signal from O to 100% and see that the OUTPUT meter goes 
from O to 100%. 

2.2.6 While pressing the BAL button, see that rotating the MAN knob will cause the 
OUTPUT meter to move. 

2.2.7 Switch the MAN-AUTO switch to MAN. 

2.2.8 See that rotating the MAN knob will cause the OUTPUT meter to move. 

2.2.9 Press the BAL button and see that the OUTPUT meter reads the input signal. 

2. 3 Field Wiring 
Power line voltage must not be applied to any terminals other than 1 and 2 or 
serious damage may result. The optional auxiliary meter is isolated from the 
input-output circuitry allowing it to be connected to any circuit without 
additional isolation. 

2.3.1 Current Output Models 72.XX-XlX-OO 
On these models, the negative input and negative output terminals are at different 
electrical potentials and must not be externally interconnected. Typical field con-
nections are shown in figure 3. 

2.3.2 Voltage Output Models 72.XX-X2X-OO 
On these models, the negative input and negative output terminals are directly 
connected internally .. Typical field connections are shown in figure 4. 
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3.1 

CLEVELAND MANUAL/AUTO STATIONS 
BASIC FUNCTION 

SERIES 7000 

3.2 

3.3 

OPERATION 

The station has two operator selected modes of operation, manual or automatic, 
with means provided for transferring between the two modes without disturbing 
the station's output (bumpless transfer). There are no internal operator adjust-
ments and no regular maintenance is required. 

Manual Mode 

When the man-auto switch is in the MAN position, the operator controls the 
station output entirely by positioning the 10 turn MAN knob. The output, read 
on the OUTPUT meter, is increased by turning the knob in a clockwise direction. 
The knob has no hard stops at O to 100% output, but turning it beyond these 
limits will neither change the output nor damage the station. 

Automatic Mode 

When the man-auto switch is in the AUTO position, any signal present at the 
input will appear at the output. For example, a 25% of full scale input will 
produce a 25% output, a 70% input will produce a 70% output, etc. In this 
mode, the MAN knob has no influence over the station output. 

Transferring 

For a bumpless transfer from one mode to the other, select the procedures 
below which best fit the requirements of the control system. 

3.3.1 Manual to automatic transfer, input adjustment method: 

Observe the OUTPUT meter reading. Push the BAL button and remotely adjust 
the input signal so that the meter reads the same as when the button is re-
leased. Release the button and switch the man-auto switch to AUTO. 

3.3.2 Manual to automatic transfer, output adjustment method: 

Push the BAL button and observe the OUTPUT meter reading. Release the 
button and adjust the MAN knob until the meter reads the same as when the 
button is depressed. Switch the man-auto switch to AUTO. 

3.3.3 Automatic to Manual Transfer 

Observe the OUTPUT meter reading. Push the BAL button. While it is depressed, 
adjust the MAN control until the meter reads the same as when the button is 
released. Release the button and switch the man-auto switch to MAN. 
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4.1 

4.2 

CIRCUITRY 

Power Supply 

CLEVELAND MANUAL/AUTO STATIONS 
BASIC FUNCTION 

SERIES 7000 

The signal circuitry is isolated from the line voltage on terminals 1 and 2 by step 
down transformer Tl .  See figures 5 and 6. The output of T l  is rectified to !.28 v.d.c . 
by bridge rectifier BRl.  Current from the +28 v supply 1s supplied to the positive 
current output terminal and to transistor Q3 through R18 for voltage output models 
or through the output load for current output models. Current is also supplied through 
resistors R4 and R22 to 13 v regulator diodes D3 and D2 respectively. Power from 
the 13 v regulator is used to operate amplifiers A l  and A2 and to supply current 
through R14 to the 6.2 v reference regulator Dl.  Current from the 6.2 v supply passes 
through R20 and R3 to the manual potentiometer R31. R3 is adjusted for 5 v at 
R31 to establish the maximum manual output signal. Current is also supplied to 
potentiometer R13 through R14. R13, and therefore the output (10) of voltage 
follower A2, is set for 1 v. The output of A2 establishes the elevated zero reference 
for output meter M l  and the minimum output level for manual potentiometer R31. 

Manual Mode 

In the manual mode, the voltage present at the wiper of the manual potentiometer 
passes through S l  and R7 to the input (5) of operational amplifier Al .  A l  will 
always maintain, by negative feedback, a voltage at Al-4 equal to the voltage applied 
to Al-5. Thus, if 2 v is present at Al-5, the voltage present at the output, Al-10 
will be the voltage required to turn on Q3 sufficiently to produce 2 v at the emitter 
of Q3. This is then fed back through RS to Al-4. 

On voltage output models, this voltage is also present at output terminal 6. R19 is 
not used. On current output models, the voltage present at the emitter of Q3 causes 
a current to flow through R19 that is equal to the voltage present divided by the 
resistance of Rl9.  In the example given, the current would then be .008 a or 8 ma. 
This current flows through Q3 to current output terminal 5. R18 is not used in 
current output models. 

In the manual mode, output meter M l  normally reads the 1-5 v signal appearing at 
the emitter of Q3. When the balance switch, 82 is pushed, the meter reads the 
automatic signal appearing at terminal 10. Q l  is used as a zener diode to protect 
M l  from overload. 

4.3 Automatic Mode 

When the man-auto switch, S l  is switched to AUTO, the manual signal from R31 
is replaced with the input (automatic) signal appearing at terminal 10. The function 
of 82 is also changed so that it normally reads the station output as before, but 
reads the manual signal when depressed. 



5 

5.1 

CLEVELAND MANUAL/AUTO STATIONS 
BASIC FUNCTION 

SERIES 7000 

MAINTENANCE 

If a malfunction occurs, repairs should be attempted only by individuals 
thoroughly familiar with solid state analog control circuitry. 

Trouble Shooting 

The following check list may be used to assist in locating faulty components. 

Station operates properly, but output meter does not indicate: 
Meter coil open 
R5 or R6 open 
Ql shorted 

Auxiliary meter does not indicate: 
Meter coil open 
R15 or R16 open 
Q2 shorted 

Output signal present only when no load is connected (voltage output models 
only): 

Shorted field wiring 

Output signal present only when output is shorted (current output models 
only): 

Field wiring open 

Maximum output at all times: 
Q3 shorted 
A l  inoperative 

No output: 
T l ,  BRl,  A l  or Q3 inoperative 
R 7, R9, or RlO open 

Station functions properly in manual mode but not in automatic: 
No signal present at input 
S l  faulty 

Station functions properly in automatic mode, but. not in manual: 
S l  faulty 
R3 or R20 open 
R31 faulty 

Minimum output too high or too low: 
A2 inoperative 
R l  7, Rl3 ,  R12 or D l  shorted or open 
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CLEVELAND MANUAL/AUTO STATIONS 
BASIC FUNCTION 

5.2 Alignment 

SERIES 7000 

To align a properly working unit: 

5.2.1 Apply 120 vac to terminals 1 and 2. 

5.2.2 Switch the man-auto switch to MAN. 

5.2.3 Turn the MAN knob fully counterclockwise. 

5.2.4 Connect a meter of the proper range to the output terminals. 

5.2.5 Adjust R13 for the minimum specified output signal (1 v or 4 ma) 

5.2.6 Turn the MAN control fully clockwise. 

5.2. 7 Adjust R3 for the maximum specified output signal (5 v or 20 ma) 

5.3 Factory Repairs 
A defective controller may be returned to the factory for repair service. Factory 
authorization must be obtained before shipping. Pack it securely and include a 
detailed description of the difficulties experienced. Replacement parts may also be 
obtained from the factory. Include model and serial number in the order. All units 
returned for replacement or repair must be shipped to the factory prepaid. 

5.4 Replaceable Parts 

All .25 watt resistors listed below are 1% tolerance, metal film type. All .5 watt and 
2 watt resistors are 5% tolerance, carbon composition. All 3 watt resistors are 1 % 
tolerance, wire wound. 

ITEM 

A l
A2 
B R l  
C l
C2 
D l  
D2 
D3 
M l  
M2 
Q l  
Q2 
Q3 
R l
R2 
R3 
R4 
R5 
R6 

*Not used on some models.

PART NO. 

16312 
16312 
14033 
16301 
16718 
20305 
16408 
16408 
16766 
20299 
15682 
15682 
14526 
17374 
17374 
18823 
12420 
20307 
20306 

DESCRIPTION 

Amplifier, Operational 
Amplifier, Operational 
Rectifier, Bridge 
Capacitor, 500 ufd. 
Capacitor, 100 ufd. 
Diode, zener 
Diode, zener, 1N4 743 
Diode, zener 1N4743 
·Meter, 0-200 ua. 
Meter, 50-250 ua. *
Transistor, 2N 341 7
Transistor, 2N3417*

· Transistor, 2N3053 
Resistor, 3 watt, 250 ohms* 
Resisto.r, 3 watt, 250 ohms* 
Potentiometer, l k  ohms 
Resistor, 2 watt, l k  ohms 
Resistor, .25 watt, 15k ohms 
Resistor, .25 watt, 4.64k ohms 
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