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Design and Application Details

SMARTLINK™ MICRO-RATIO ® Valve (MRV) System
Block Diagram

Principle of Operation
As shown in the block diagram below, the

SMARTLINK™ MRV System synchronously positions
2, 3, or 4 valves with 0.1-degree precision and repeat-
ability.   During burner startup, the user’s burner
management system or flame safety device drives the
system to user-commissioned standby, purge, and
light-off positions. After burner startup, the user’s
process (or temperature) controller drives
SMARTLINK™ MRV with a 4-20mA firing rate com-
mand.

The Control Interface  stores a 22 point, user-
commissioned position profile for each valve and
translates the firing rate command into synchronized,
digital position commands that are sent to the Valve
Actuators over a dedicated communications network.

The Valve Actuators  perform a high-speed control
loop to achieve their position setpoints without over-
shoot. Valve positions are continuously transmitted
digitally by the Valve Actuator over the communications
network to the Control Interface for verification of
proper valve position.  The Control Interface also
provides a 4-20mA output signal that represents actual
burner firing rate for process monitoring. This 4-20mA
output is also used to indicate the actual position of the
valve selected during the commissioning process.

The SMARTLINK™ MRV Control Interface  includes
a set of switches and lights to allow the user to perform
the following functions:
1) Customize the position profile and commission

each valve for precision burner tuning,

2) Display the operating mode of the system and
indicate alarm/fault codes,

3) Display and change system operating parameters
(such as loss of signal operation and valve speed),

4) Electronically lock the device to prevent tampering,
and

5) Locally control burner firing rate in a manual mode.

The communications network  between the Valve
Actuator and the Control Interface is composed of 4
signal wires: 24VDC, Common, Data-A, and Data-B.
The Control Interface continuously monitors valve
status over the digital network and updates several
relay driver outputs.  These outputs drive interface
relays that indicate when the system is in a light-off,
purge, or alarm state.  An output (Control Enable) is
also provided for the user’s combustion system permis-
sive circuit.  If a SMARTLINK™ fault condition is
detected, such as a stuck valve or corrupted position
memory, this output is de-energized and the burner
system is turned off.

 An optional User Display  with a 4-line x 20-
character LCD is also available to easily commission
the system locally or hundreds of feet away near the
burner or field instrumentation. The User Display also
shows all alarm and fault conditions (as text mes-
sages), time stamps the last 6 shutdown events,
performs system/valve maintenance functions, stores
up to 5 system profiles, and restores the system profile
if the Control Interface is replaced.
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Valve Body Specifications
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Valve Body Specifications
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Capacities and Specifications
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Dimensions (in inches)

1" SMARTLINK™ Valve Actuator 1.25" SMARTLINK™ Valve Actuator

"A"noisnemiDegnalF
norI dedaerhT 78.2

leetS
dedaerhT 51.3

dedleWtekcoS 48.2

ssarB
dedaerhT 18.2

puCredloS 15.3

"A"noisnemiDegnalF
norI dedaerhT 50.3

leetS
dedaerhT 21.3

dedleWtekcoS 50.3

ssarB
dedaerhT 50.3

puCredloS 36.3

4.0

10.2

2.0

3.5

A

12.7

3.2

4.4

2.7

3.5 dia.
bolt circle

.62 dia.
4 holes

5.0 dia.1.4 
dia.

M8 - 1.25 tap
.62 deep
2 holes

1 1

1.31

.5" NPT 
Threads

45˚

4.0

10.2

2.0

3.0

A

12.2

2.9

4.4

2.5

.62 dia.  4 holes

4.2 dia.

3.1 dia.
bolt circle

1.1 dia.

M8 - 1.25 tap
.62 deep
2 holes

1.31

1" 1"

.5" NPT 
Threads

45˚
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Dimensions (in inches)

1.5" SMARTLINK™ Valve Actuator 2" SMARTLINK™ Valve Actuator

"A"noisnemiDegnalF
norI dedaerhT 72.3

leetS
dedaerhT 32.3

dedleWtekcoS 42.3

ssarB
dedaerhT 51.3

puCredloS 88.3

"A"noisnemiDegnalF
norI dedaerhT 34.3

leetS
dedaerhT 65.3

dedleWtekcoS 15.3

ssarB
dedaerhT 27.3

puCredloS 26.4

4.0

10.2

2.0

3.5

A

12.7

3.2

4.4

2.8

3.9 dia.
bolt circle

5.0 dia.

1.7 dia.

M8 - 1.25 tap
.62 deep
2 holes

1" 1"

.62 dia.
4 holes

1.31

.5" NPT 
Threads

45˚

4.0

10.2

2.0

3.5

A

12.7

3.4

4.4

3.0

4.8 dia.
bolt circle

.75 dia.
4 holes

6.0 dia.

2.2 dia.

M8 - 1.25 tap
.62 deep
2 holes

1.69

1 1

1"

45˚

.5" NPT 
Threads
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Dimensions (in inches)

2.5" SMARTLINK™ Valve Actuator 3" SMARTLINK™ Valve Actuator

"A"noisnemiDegnalF
norI dedaerhT 27.3

leetS
dedaerhT 76.3

dedleWtekcoS 97.3

ssarB
dedaerhT 08.3

puCredloS 72.5

"A"noisnemiDegnalF
norI dedaerhT 38.3

leetS
dedaerhT 31.4

dedleWtekcoS 30.4

ssarB
dedaerhT 20.4

puCredloS 90.5

4.0

10.2

2.0

4.0

A

13.2

4.2

4.4

3.8 5.5 dia.
bolt circle

.75 dia.
4 holes

7.5 dia.

2.6 dia.

1.81

M8 - 1.25 tap
.62 deep
2 holes

1 1

45˚

.5" NPT 
Threads

4.0

10.2

2.0

4.0

A

13.2

4.2

4.4

6.0 dia. 
bolt circle

.75 dia.
4 holes

7.5 dia.

3.3 dia.

1.81

M8 - 1.25 tap
.62 deep
2 holes

1 1

3.8

45˚

.5" NPT 
Threads
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Dimensions (in inches)

4" SMARTLINK™ Valve Actuator

"A"noisnemiDegnalF
norI dedaerhT 31.4

leetS
dedaerhT 60.4

dedleWtekcoS 60.4

10.2

2.0

4.6

A

13.8

5.3

4.4

7.5 dia.
bolt circle

.75 dia.
8 holes

4.3 dia.

2.06

M8 - 1.25 tap
.62 deep
2 holes

1 1

4.9

4.0

9.0 dia.

.5" NPT 
Threads

22.5˚

6" SMARTLINK™ Valve Actuator

.5" NPT
Threads

6.1 dia.

6.1

1/2-13 UNC
6 holes

7.75" dia.
bolt circle

60˚

4.4

1.0
1.0

1.0

1.0

.438 deep
4 holes

3.0

3.0

5.9

5.9

10.2

15.1

2.0

4.0

1.5

4.3

8.9 dia.
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Dimensions (in inches)

8" SMARTLINK™ Valve Actuator 10" SMARTLINK™ Valve Actuator

.5" NPT
Threads

60˚

10.25 dia.
bolt circle1/2-13 UNC

6 holes

8.0 dia.

11.8
dia.

7.6

1.1

3.0

3.0
1.0

1.0

1.0
1.0

2.0

4.0

7.4

7.0

10.2

16.2

4.4

1.5

4.4

.438 deep
4 holes

.5" NPT
Threads

3.0

3.0

1.0

1.0

1.0
1.0

.438 deep
4 holes

18.4

10.2

9.2

7.6

2.5
6.5

4.4

8.4

3.6

10.0 dia.

13.0 dia.

16.0 dia.

14.2 dia.
bolt circle

2.0
4.0

1.0 dia. 
12 holes

Note: Flanges are shipped loose.
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.5" NPT
Threads

8.7

10.2

10.2

3.0
7.6

2.0
4.0

19.4

4.6

9.5

12.0
dia.

1.0 dia.
12 holes

16.0 dia.

19.0 dia.

17.0 dia.
bolt circle

4.4

1.0
1.0

1.0

1.0

3.0

3.0

.438 deep
4 holes

Page 7414 SMARTLINK™ MRV System

Dimensions (in inches)

12" SMARTLINK™ Valve Actuator 14" SMARTLINK™ Valve Actuator

.5" NPT
Threads

1.0
1.0

1.0
1.0

3.0

3.0

4.4

13.2
dia.

17.4
dia.

18.8 dia.
bolt circle

1.1 dia.
12 holes

21.0 dia.

5.8

10.5

9.6

11.4

10.2

20.6

2.0
4.0

3.0
7.6 .438 deep

4 holes

Note: Flanges are shipped loose. Note: Flanges are shipped loose.
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Dimensions (in inches)

16" SMARTLINK™ Valve Actuator Control Interface

4.53

4.57

1.00

.5" NPT
Threaded

1.0
1.0

1.0

3.0

3.0

4.4

23.5 dia.

21.2 dia.
bolt circle

19.4 dia.

15.0 dia.

1.12 dia.
16 holes

11.4

6.6

10.5

12.2

10.2

2.0
4.0

21.4

3.0
8.1

.438 deep
4 holes

 

1.0

Note: Flanges are shipped loose.
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Ground
Label

NOTE: Maximum Options Shown

Rail Assembly

Control
Rail Assembly

Warning
Label

Interface
Panel Label

1" W x 2" H 
Wire Duct (typ.)

Terminal Block

6.59

13.18
Mounting Centers

14.2

5.51

13.7

15.7
Mounting Centers

18.2

Ground
Label

Terminal Block
Rail Assembly

Control
Rail Assembly

Warning
Label

Interface
Panel Label

1" W x 2" H 
Wire Duct (typ.)

NOTE: Maximum Options Shown

8.59

17.18
Mounting Centers

7.21

15.77

18.2

22.2 19.7
Mounting Centers 
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Dimensions (in inches)

24 x 20" SMARTLINK™ MRV Interface Panel
(without enclosure)

20 x 16" SMARTLINK™ MRV Interface Panel
(without enclosure)



.44 x .75 Slot
Alternate Position

Mounting
Lug

A

User Display
(Optional, Door
Mounted Only)

Dust Cover
(Optional)

Logo Label

NOTE: Maximum Options Shown

1.5

1.5

1.25 Typ.

20.0

7.25

14.5

21.5

23.0
Overall
Height

Mounting
Lug

NOTE:  Maximum Options Shown

9.25

18.5

25.5 27.0
Overall
Height

1.25 Typ.

24.0

Page 7417SMARTLINK™ MRV System

Dimensions (in inches)

24 x 20" SMARTLINK™ MRV Interface Panel
(with enclosure)

20 X 16" SMARTLINK™ MRV Interface Panel
(with enclosure)

12/02

A

Section A
Mounting Lug Detail

Enclosure Options:
With User Display -
- User Display w/dust cover mounted on

solid door (dust cover recommended)
- User Display mounted on solid door

without dust cover

Without User Display -
- Window in door
- Solid door
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7

Schematic
Label

Actuator

Information
Label

Hex Head Nut
Flat Washer

Flat 
Washer

Hex Head
Flange Bolts

Valve Body

Flange Gasket

Flange 

Actuator
Mounting

Bolts

Component Identification
Valve Body & Actuator

Admin




