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Operations Manual 
24vDC Electric Actuator 

 
 
Lancaster Flow Automation, LLC uses        
patented control valve designs in order to   
allow for the use of extremely small actuators.  
Our complete 24vDC multi-turn actuator 
weighs only 17.0 pounds and (with 325in-lbs. 
of torque) will close any of our stems against 
a downstream pressure of 15,000 psig. 
 
When special boards are installed, we warrant 
the actuator for 12 months (see warranty). 
 
Failure to follow the safety precautions 
listed herein (and in any accompanying 
literature referred to by this manual)  as 
well as industry accepted safety proce-
dures could result in serious bodily injury 
to the operator as well as to other person-
nel nearby. 
 
Wiring and conduits must be installed in 
accordance with all local and national 
codes and consistent with good practice 
for electrical work.  Refer to the wire table 
for wire sizes used to connect DC actua-
tors. 
 
Several makes of actuators may be furnished 
with our special motor control boards.  Stand-
ard features of the basic actuators we use in-
clude the following: 
 
 NEMA 4 / 7 enclosure (see specification 

sheet for details). 
 Rugged 100% duty cycle 24vDC motor. 
 De-clutch type manual override. 
 Multi-turn gear box for handling up to 15 

turns. (A 30-turn gear box is available). 
 Desiccant packs.  (Heater and thermostat 

optional). 
 Heavy duty open / close limit switches. 
 325 in-lbs. and 3 rpm operation with a cur-

rent demand of only 2.6 amperes @ 
24vDC. 

 Electro-Mechanical brake is optional.  The 
brake has a holding power equal to  the 
rated output torque of the actuator. 

 

Standard features of the control board   
include the following: 
 
 The motor servo board operates on 10 to 

30vDC voltage range. 
 4-20mA position signal output is standard. 

MODBUS capabilities are optional. 
 Solid state motor driver with thermal and 

overcurrent protection provides reliable 
service beyond the life of the actuator mo-
tor. 

 Positions to ±0.1° with quarter-turn actua-
tors ranging from 2 sec to 120 sec ( with or 
without a mechanical brake). Electronic 
Brake feature can eliminate mechanical 
brake. 

 Adaptive Control feature continuously ad-
just for load and actuator conditions and 
eliminates calibration procedures and auto
-cal operations. 

 Polarity detection feature allows direct or 
reverse action operation without re-wiring. 

 Stall Detection feature protects actuator 
motor from a stall condition. 

 While boards are available without it,     
adjustable current trip sensing is a    
standard feature. 

 Electronic Surge Limiting reduces wire 
size and battery/power supply require-
ments to 20% of locked rotor current. 

 Automatic Duty Cycle Control feature pre-
vents motor damage due to overheating 
and prevents shutdown of a process due 
to a thermal overload switch. 

 The unit may  be configured to respond to 
a loss of command control signal in one of 
three ways: (1) fail in position, (2) fail 
close, or (3) fail open. See instructions. 

 The unit will respond to six different    
command signals: (1) 0-5vDC input, (2)    
0-10vDC input, (3) 1-5vDC input, (4) 2-
10vDC input, (5) digital input, or (6) 4-
20mA input (preferred).  See instructions.  

 
Our motor controllers are a high performance 
digital positioner intended to control DC actu-
ators, providing 450 points of resolutions with 
quarter turn actuators ranging from 2 sec to 
120 sec.  The DHC-400 has many automatic 
advanced features that will enhance any actu-
ator while making it easy to install and set up.  
The DHC-400 can replace a DMC-100 stand-
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ard size controller in most applications to up-
grade performance. 
 
 The simple three button control is used 
to configure all parameters the unit needs for 
a wide variety of applications, and allows the 
open and closed positions to be easily set for 
direct or reversing acting without and rewiring.  
The three button control feature also allows 
the user to perform a complete set-up from 
the unit itself without the need for any instru-
mentation.  The adaptive control feature of the 
DHC-400 eliminates the need for any calibra-
tion steps.  In the simplest application, only 
the closed and open positions need to be set 
and the unit automatically sets all other pa-
rameters when placed in the AUTO mode.  
The unit can be configured for various com-
mand types (4-20 mA, 1-5V, 0-5V, 0-10V, 2-
10V or a digital command) and it’s default op-
eration upon loss of command.  The multicol-
or LED fault indications displays up to 15 dif-
ferent conditions. 
 
  External command signal of 4-20mA, 
1-5V, 0-5V, 0-10V, 2-10V, or a digital com-
mand can be used to compare a feedback 
signal from a potentiometer.  The various in-
puts cause the "MOTOR 1" (open) or 
"MOTOR 2" (closed) outputs to energize.  
These will then power the actuator motor (or 
solenoids) in a given direction until the feed-
back signal matches the command signal, at 
which time the controller's motor output is 
turned off and the actuator stops.  
 
 When a command signal in the input 
range is lost, the unit offers three useful fail 
options: (1)  fail in the last   position (in place), 
(2) fail closed (motor runs until actuator fully 
closes valve), or (3) fail open (motor runs until 
actuator fully opens valve). 
 
 Various option modules are easily 
plugged into the unit, providing other features 
such as a position feedback signal, auxiliary 
switches, fault relay contact, or digital commu-

nications ( including “Low Battery Voltage”).  
 
 Although dynamic braking is integral to 
the design of the control board, our actuators 
may be supplied with electro-mechanical 
brakes for increased holding power (and to 
eliminate any drift in position due to vibration) 
while the actuator is not in operation.  Due to 
the gear ratios provided, such brakes are usu-
ally not required on the DC actuator. 
 

ACTUATOR MOUNTING 
A)  The actuator should be installed using the 
appropriate Lancaster Flow Automation 
adapter kit.  If the mounting kit is installed, go 
to step B).  Slide the pilot disc over the 
shaft of the actuator (either side first).  Slide 
the stem drive coupler over the shaft of the 
actuator (the 8-point drive should be visible).  
Rotate each set screw until it barely contacts 
one of the flats on the actuator shaft.  Now 
tighten each set screw a little at a time until 
both are fully tightened against the shaft.     
Attach the mounting adapter to the base of 
the actuator (see the exploded view).  The 
mounting adapter should slip over the pilot 
disc and mate with the face of the base of the 
actuator.  Make up each of the flat head 
screws hand tight before final tightening. 
 
B) Be sure that the manual bonnet assem-
bly has been operated until the stem is in the 
fully closed position.  Do not force the stem 
closed or against its seat.  Merely rotate the 
stem  operating lever until the stem tip 
"bumps" the seat.  Zero the position indicator 
and remove the operating lever.  Place the 
lever in a    convenient place for use when the 
actuator is removed. 
 
C) Place the actuator and mounting             
assembly over the upper end of the stem   
driver so that the male/female drives are      
engaged (actuators are always shipped in the 
fully closed position).  Rotate the entire       
actuator counter clockwise (to open the choke 
and thus lift the stem) until the mounting holes 
in the adapter line up with the bearing housing 
(no more than about 22 degrees of rotation 
should be necessary).  Insert and tighten the 
(4) stainless mounting screws with lock   

WARNING!  

ALWAYS DISCONNECT POWER PRIOR TO 

WORKING. 
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washers. 
 
D)  Loosen the stem jam nut (holding the 
bracket and pointer in place) with a 15/16" 
open end wrench.  Continue gently rotating 
the jam nut (and stem) until the step tip again 
"bumps" against its seat.  Now, with a quick 
tap against the wrench, rotate the nut in the 
opposite direction without rotating the stem.  
Tighten the jam nut against the bracket, being 
sure that the slot in the bracket is lined up 
with the tabs on the upper stem.  Again, verify 
the zero position for the indicator. 
 
E)  Since the actuator has already been     
calibrated for the proper   number of turns, no 
further adjustment should be necessary.  
Simply follow the wiring instructions to con-
nect the actuator. 
Actuators that are shipped separately are 
placed in the closed position.  Try to stab 
the actuator over the stem driver so that 
minimal rotation is required to align the 
bolt holes.  This will eliminate or at least 
minimize further adjustments that will 
need to be made to the stem after     
mounting. 
 
Prior to driving the choke using the electric 
actuator, use the actuator manual override to 
assure that nothing has been put in a bind 
during actuator mounting.  If the override    
rotates easily on opening, continue setting up 
the actuator for remote service. DO NOT 
manually operate the actuator beyond the   
limits shown on the position indicator. 
 
Always use the proper fasteners, mounting 
adapters, and other hardware when installing 
this actuator. 
 
Screw threads should be lubricated with an 
appropriate thread compound or anti-seizing 
compound prior to make up (such as NEVER-
SEEZ®) to reduce friction and corrosion.  
Make sure that all parts have been installed 
properly prior to connecting the actuator with 
any external power source. 

 
J2 and J3 CONNECTIONS 

Two separate terminal strips are provided with 

the motor control board.  The "J1" strip      
contains terminals 1 through 8 while the "J2" 
strip contains terminals 1 through 6. The “J3” 
strip will be found on optional modules in-
stalled on the DHC-400.  All field connections 
are made on the J2 and J3 connections.  
See wiring diagrams for optional feedback 
modules wiring. 
 
Controlling the actuator is as simple as con-
necting four wires (battery positive (J2-1), bat-
tery       negative (J2-2), Command signal (-) 
(J2-4), and Command signal (+) (J2-5).  If a 
feedback position signal is desired, two addi-
tional wires will be needed, feedback (-) (J2-
2) and feedback (+) (J3(-)) .   
 
Transferring DC power can be inefficient 
and thus care should be taken to use the 
appropriate wire sizes.  The correct wire 
size depends upon the locked rotor motor 
current and the length of wire to be used to 
carry the current.  See the Wire Table for 
more information.  Note that the motor locked 
rotor current is 18.4 amps at 24vDC.  Howev-
er, the current trip is adjustable from 0-12 
amps to reduce the load on batteries.  The 
DHC-400 board is designed for use with 
24vDC battery power.  If rectified DC power is 
being considered, first consult Lancaster Flow 
Products. 
 
An appropriate command signal, either 0-5V, 
1-5V, 2-10V, or 4-20mA, should be connected 
to J2-5 while using J2-4 as the return signal 
ground (see wiring diagram).  The DHC-400 
must be configured for the type of command 
signal that is to be used using the command 
type mode. 
 
J2-6 provides an auxiliary +5V output which 
can be used to connect a command potenti-
ometer.   By connecting one end of a potenti-
ometer to J2-6, the other end to J2-4, and the 
wiper to J2-5, a local control knob can be im-
plemented.  J2-4 will also need to be connect-
ed to J2-2 (BAT NEG) for this application.  
Units with the OTX-101 relay module will re-
quire connecting (+) loop to J3(-) and (-) loop 
to J2-2 (-) "battery" terminal for the 4-20mA         
feedback signal. 
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 DHC-400 Specifications 

Power Requirements 

Operating Voltage  10 to 30 vDC  

Operating Current , typical 
70 mA (not in-
cluding option 
module) 

Fuse Type:  
10A TR5 Time 
Lag 374 
(replaceable) 

Input impedance : (1-5vDC, 
0-5vDD, 0-10vDC, 2-10vDC 
Input) 

10.25K ohms  

Input impedance: 4-20mA 
input 

250 ohms ±1% 

Loss of Command threshold 
1-5vDC input 
2-10vDC input 
4-20mA input 

 
<0.75V 
<1.5V 
<3mA 
 

Command Out of Range 
threshold 
0-5vDC, 1-5vDC input 
0-10vDC, 2-10vDC input 
4-20mA input 

 
 
5.25V 
10.5V 
21mA 

Feedback Signal Input 

Input Voltage   0 to 2.5 vDC 

External Feedback         
Potentiometer   

1K ohms 

Command Potentiometer Power  

(J2-7)5 vDC @ 5 mA maximum  

DC Motor Outputs 

Maximum Running Current: 10A 
Motor Current Trip: 0-12A (adjustable) 
Motor Current Measurement Resolution: 
85mA typical 

Environmental 

Operating Temp. Range  -40 to 60°C  

Storage Temperature 
Range  

-40°C to 85°C  

Relative Humidity Range  
(non-condensing) 

0 to 90% 

CONNECTING (J1) ACTUATOR 
The actuator motor and feedback potentiome-
ter are connected to J1 as shown in the Block 
Diagram.  The feedback potentiometer wiper 
must be connected to pin 5, while one end is 
connected to pin 4 and the other end to pin 6.   
The Polarity Detection feature of the DHC-4 
automatically determines which polarity to ap-
ply to the motor based on where the open and 
closed positions are set;  this feature also 
eliminates the need to rewire the unit for di-
rect or reverse acting applications. 
 
Like many actuators, this one includes limit 
switches that are used to turn off the motor 
when the extreme ends of travel have been 
reached.  Limit switches should be wired to 
pins 6. 7, and 8 (see diagram).  If limit   
switches are not used, pins 7 and 8 must be 
connected to pin 6.  Note that without limit 
switches, if pins 7 and 8 are not connected to 
pin 6, the DHC-400 will not be able to    con-
trol the motor outputs. 
 
When the ▲ and ▼ buttons are used to con-
trol the actuator, the ▲ button will connect pin 
4 (MOTOR 1) to BAT POS (J2-1) and pin 5 
(MOTOR 2) to BAT NEG (J2-2) as long as pin 
7 (LIMIT SW1) is connected to pin 6 (LIMIT 
COMMON).  Likewise, the ▼ button will con-
nect pin to BAT POS and pin 4 to BAT NEG 
as long as pin 8 (LIMIT SW2) is connected to 
LIMIT COMMON.  Since pins 4 and 5 are al-
ternately connected to BAT POS (J2-1) and 
BAT NEG (J2-2), care should be taken not to 
connect the motor output pins to any other 
terminals.  See MANUAL/FB POT CAL for 
more details 
 
The DHC-400 provides a dynamic braking 
feature that can eliminate the need for a sep-
arate brake.  When the DHC-400 turns off the 
motor outputs, pins 4 and 5 are internally con-
nected to the BAT NEG pin (J2-2); This has 
the effect of shorting the motor leads togeth-
er, thus braking the motor motion.   This con-
dition also holds true when the power is re-
moved from the DHC-400. 
 
The feedback potentiometer wiper must be 
connected to pin 2 of J1.  One end of the    
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potentiometer is connected to pin 1 of J1 
while the other end is connected to pin 3 of 
J1.  The potentiometer should be connected 
so that when the actuator moves toward the 
open position, the potentiometer's resistance 
(between pins 2 and 3) will increase.  This 
can also be measured as a voltage, the      
voltage between pins 2 and 3 should increase 
when the actuator moves toward the open  
position.  If the potentiometer is wired         
incorrectly, the typical response of the unit will 
be to run the actuator to the full open or 
closed position (the appropriate output        
indicator will remain on) regardless of the 
command signal input. 
 
The feedback potentiometer should be   
mounted to provide a proper feedback signal 
through the entire range between the open 
and closed positions.  For best results,       
position the actuator to the midway point    
between the open and closed positions; then 
adjust the feedback potentiometer for         
approximately 2.5vDC (or 1/2 of the            
potentiometer's resistance) between pins 2 
and 3 of J1. 
 
Since the feedback potentiometer is crucial 
for proper operation of the DHC-400, the fol-
lowing items should be carefully checked: 
 
1)  Potentiometer resistance should be a    
value from 1K to 10K ohms. 
 
2)  The potentiometer should be a linear type. 
 
3)  The potentiometer must be properly wired 
to provide the correct feedback signal. 
 
4)  The potentiometer must be properly and 
securely mounted in order to provide a        
reliable feedback signal. 
 

EXTERNAL OVERRIDE (J7) 
J7 provides a simple 2-wire connection than 
can override the DHC-400 to perform a varie-
ty of external control functions.  Using an ap-
propriate interface module, commonly used 
auto/manual selection switches are easily im-
plemented with low voltage/low current 
switches.  See Special Applications for more 

details.  The factory installed jumper between 
pins 1 and 2 enables normal operation of the 
DHC-400 and must be installed if the external 
override functions are not used.   
 

MODES  and ADJUSTING BUTTONS 
The MODE button is used to select the de-
sired function of operation.  When the MODE 
button is pressed, the unit will switch to the 
next function and the appropriate LED Indica-
tor will turn on the let the user know which 
function is selected. Except for the MANUAL/
FG POT CAL mode, the associated mode in-
dicator will be steady on; for some of the 
modes other indicators will flash to indicate 
specific settings associated with the mode.  
Each of the modes are described in more de-
tail in the following sections. 
 If a 0-5V or 0-10V command signal is 
used, the LOSS OF COMMAND function can-
not be used.  The MODE button will skip over 
the LOSS OF COMMAND mode when the 
unit is configured for a 0-5V or 0-10V com-
mand signal (see COMMAND TYPES).  
When the OVERRIDE mode is enabled ( see 
OVERRIDE MODE below), The MODE button 
is disabled and the Manual/Pot Cal indicator 
will turn on steady. 
 
The adjust up (▲)  and  adjust down (▼) but-
tons are used to adjust the setting of any giv-
en function.  When a function is selected by 
the MODE button,  the adjust buttons will af-
fect that function only.   
 
NOTE: THE AUTO MODE DOES NOT HAVE 
ANY ADJUSTABLE SETTINGS, AND 
THEREFORE, THE ADJUST BUTTONS 
HAVE NO EFFECT.  THE ADJUST BUT-
TONS ARE ALSO DISABLED IN THE OVER-
RIDE MODE. 
 
OVERRIDE MODE—The OVERRIDE mode 
is not selected by the MODE button and can 
be enabled at anytime by connecting a re-
sistance greater than 250 ohms to the Over-
ride Input (J7 pin 1 and pin 2).  While the 
OVERRIDE mode is enabled, the MODE but-
ton and adjust buttons are disabled, and the 
Manual/Pot Cal indicator will turn on steady to 
indicate that the unit is being controlled by the 
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trip occurred during an OPEN operation, the 
OPEN operation is disabled until the trip con-
dition is corrected.  The CLOSE operation 
may be used to attempt to clear the trip condi-
tion (by causing a certain amount of motion in 
the closed direction).  Likewise, if a trip occurs 
during a CLOSE operation, the OPEN opera-
tion can be used for clearing the trip.  If a trip 
occurs in both directions ( i.e., before the first 
trip can be cleared), the trip can only be 
cleared by a mechanical override mechanism, 
or by using the MANUAL mode from the DHC-
400 front panel, or by powering the DHC-400 
down and back up. 
 
AUTO—The AUTO function is the normal 
mode of operation for the DHC-400; all the 
other functions are used to set up the unit.  
While in AUTO, the unit can be controlled by 
various external signals, some of which can 
be selected by the COMMAND INPUT func-
tion.  When the unit is not in the AUTO mode, 
all external control signals described below 
will be disabled. 
Once the open and closed positions have 
been set, the AUTO mode will control the po-
sition of the actuator according to the com-
mand input signal.  For an input signal of 0V 
(for 0-5V or 0-10V input), 1V (for 1-5V input), 
2V (for 2-10V input), 4.0 mA (for 4-20mA in-
put), or 0% (for a digital input), the DHC-400 
will position the actuator to the closed position 
as set by the user.  Conversely, an input of 
5V, 10V, 20mA or 100% will position the actu-
ator to the defined open position. 
When the DHC-400 is configured to use a 0-
5V, 0-10V, 1-5V, 2-10V, or 4-20mA command, 
the command signal should be connected to 
the appropriate communications option mod-
ule must be installed.  A communications 
module may be installed when using one of 
the analog command types and be used to 
override the analog command.  The AUTO in-
dicator will flash whenever the unit is being 
controlled by the communications module 
MANUAL/FB POT CAL—The MANUAL/FB 
POT CAL function allows manual operation of 
the actuator by using the adjust buttons (▲ 
and ▼ ) 
 without affecting any other settings with the 

DHC-400.  When the ▲ button is pressed, the 

Override Input.  Shorting J7 pin to pin 2 re-
turns the unit to normal operation and the pre-
viously selected mode. 
Controlling the DHC-400 from the Override 
Input is accomplished by connecting a specific 
resistance to selected specific operation.  The 
table below defines the operations and their 
associated resistance.  See SPECIAL APPLI-
CATIONS for details on using the Override 
Input for an Auto/Manual Station 
The Open function will operate the motor in 

the open direction as set by the OPEN mode, 
while the CLOSE function operates the motor 
in the closed direction as set by the close 
mode.  The LATCH function will maintain the 
previously selected function: this allows mo-
mentary switches to be used for the OPEN 
and CLOSE functions.  
Note that the OPEN and CLOSE functions 
may work in reverse until the open and close 
positions are set by the OPEN and Close 
modes.  The DHC-400 will automatically turn 
the motor off when the open or closed posi-
tions are reached.  However, if a feedback 
fault occurs (see FAULT INDICATOR), the 
motor will be turned on for a period of 15 
minutes in the selected direction.  For this rea-
son, limit switches should be used when using 
the OVERRIDE mode, and should be set to a 
position acceptable for the application.  The 
15 minute period can also be terminated using 
the OFF or STOP function. 
The motor is also automatically turned off if 
the DHC-400 detects a stall (see STALL DE-
TECTION).  An OPEN or CLOSE operation 
can be attempted again after switching to the 
OFF, LATCH, or STOP functions first. 
The motor is also turned off if a motor current 
trip is detected (see TRIP SETTING).  If the 

RESISTANCE OPERATION 

>4.3K ohms OFF 

3.3K ohms ±5% LATCH 

2K ohms ±5% OPEN 

1.2K ohms ±5% CLOSE 

510 ohms ±5% STOP 
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way as the CLOSE function with the excep-

tion that the adjust buttons are used to set the 

desired open potion.  As with the CLOSE 

function, upon selecting OPEN function, the 

actuator will move to the previously set open 

positon.  Once the desired position is set, the 

DHC-400 will automatically associate a com-

mand signal input of 5V, 10V, 20mA, or 100% 

to the open position. 

AUX CLOSE OUTPUT—The AUX CLOSE 

OUTPUT function is used to set an optional 

output setting that is associated with the 

closed position—an appropriate relay option 

module is required to use this output.  The ad-

just buttons are used to set the actuator to a 

desired position.  Whenever the actuator posi-

tion falls between the defined closed position 

and Aux Close position, the Aux Clos Output 

indicator will flash.  Additionally , the DHC-400 

will turn on a relay output on the optional relay 

module—the output can be used to drive an 

alarm or merely act as an auxiliary limit 

switch. 

Upon selecting the AUX CLOSE OUTPU 

function, the DHC-400 will begin moving the 

actuator to the previously set position.   It is 

not necessary to make and adjustment if the 

unit has been previously set to the desired 

position. 

COMMAND TYPE—The COMMAND TYPE 

function is used to configure the command 

signal input for either 4-20mA, 1-5V, 0-5V, 0-

10V, 2-10V, or digital so as to match the type 

of command signal being used.  Upon select-

ing the  COMMAND TYPE function, the Com-

mand Input indicator will turn on steady, while 

the indicator for the selected type will flash.  

Use the adjust buttons  to select the desired 

input type.  The selection will be saved when 

the MODE button is pressed, which will also 

advance the unit to the LOSS OF COMMAND 

function. 

MOTOR 1 (J1-4) output is connected to BAT 

POS (J2-1), and the MOTOR 2 (J1-5) output 

is connected to BAT NEG (J1-2).  The ▼ but-

ton connects MOTOR 1 to BAT NEG and MO-

TOR 2 to BAT POS.  Whether the actuator 

moves towards the open or closed position 

depends on which motor wire is connected to 

J1-4 and J1-5. 

The POT CAL feature provides an indication 

of feedback potentiometer’s setting.  When 

the MANUAL/POT CAL function is selected, 

the Manual/Pot Cal indicator will turn on—it 

may flash or be on steady, depending on the 

actuator position.  The indicator will be on 

steady whenever the DHC-400 detects that 

the feedback potentiometer is at midrange of 

its rotation.  As the actuator moves, causing 

the feedback potentiometer to move away 

from midrange, the indicator will begin to 

flash, and the indicator will flash at a decreas-

ingly slower rate as the actuator moves fur-

ther away from midrange. 

By using the adjust buttons to position the ac-

tuator to mid-stroke ( half way point between 

the desired open  and closed positions), the 

feedback can then be adjusted until a steady 

light occurs.  This insures that the feedback 

potentiometer has a maximum range to reach 

the open and closed positions. 

CLOSE—The CLOSE function is used to set 

the desired closed position; however, prior to 

doing this, the feedback potentiometer should 

be checked for optimum position ( see MANU-

AL/POT CAL), and the limit switches should 

be set outside of the operating range (see 

LIMIT SWITCHES). In the CLOSE function, 

the adjust buttons are used to set the actuator 

to any desired position, and upon pressing the 

MODE button ( to select the next function, 

OPEN) the DHC-400 will retain the setting as 

the defined closed position. 

OPEN—The OPEN function works the same 
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LOSS OF COMMAND—When using the 1-

5V, 2-10V, 4-20mA, or a Digital input type 

command signal, the DHC-400 will detect 

when the command signal is lost or out of 

range.  A loss of command condition is detect-

ed whenever the input is disconnected, the 

input becomes less than .75V (for 1-5V input), 

1.5V (for  2-10V input) or 3mA, or the input is 

connected backwards.  An out of range condi-

tion is detected whenever the input becomes 

greater than 5.25V (for 1-5V input), 10.5 (for 2

-10V input), or 21 mA.  If the DHC-40 detects 

a loss of command, a fault will be indicated 

(see FAULT INDICATORS), and the actuator 

will be moved to one of three preset positions: 

the open position, the closed position, or the 

position last attained prior to losing the com-

mand signal.  The LOSS OF COMMAND 

function is used to set the desired default po-

sition. 

When the LOSS OF COMMAND function is 

selected, the adjust buttons are used to set 

the default position.  The DHC-400 indicates 

the selected default setting by flashing the 

Open function indicator for the open default 

position, or it will flash the Close function indi-

cator for the closed default position.  When 

neither indicator is on, then the “last position” 

default is selected. 

When a 0-5V or 0-10V command signal is 

used, a loss of command signal cannot be re-

liably detected.  Therefore, if the unit is config-

ured for a 0-5V or 0-10V command signal 

(see COMMAND INPUT), The MODE button 

will not select the LOSS OF COMMAND func-

tion.  However, the DHC-400 can detect when 

a 0-5V or 0-10V  command signal is out or 

range ( i.e., greater than 5.25V or greater than 

10.5V) or connected backwards.  When an 

out of range condition is detected for a 0-5V 

or 0-10V input, the motor is turned off (leaving 

the actuator in its “last position”) and a fault 

will be indicated (see FAULT INDICATORS). 

POSITION OUT CAL—The POSITION OUT 

CAL function is used to calibrate an optional 

feedback transmitter output.  An appropriate 

transmitter option module is required to use 

this feature.  When the POSITION OUT CAL 

function is first selected (by pressing the 

MODE button while in the LOSS OF COM-

MAND function), the CLOSE indicator will 

flash, and the current associated with the 

closed position will appear at the option 

module output.  If desired, the output can be 

adjusted (using the adjust buttons) to any 

value from 4 to 20mA.  The new setting is 

saved when the MODE button is pressed. 

Pressing the MODE button will leave the unit 

in the POSITION OUT CAL function except 

that the OPEN indicator will flash, and the 

output current associated with the open posi-

tion will appear at the option module output.  

Like the closed setting, the output can be ad-

justed to any current from 4 to 20mA.  The 

new setting is saved when the MODE button 

is pressed, which also selects the AUTO 

mode. 

FAULT INDICATORS 

The DHC-400 detects various fault condi-

tions that prohibit the unit from controlling the 

actuator.  A combination of the three  Fault 

indicators (red, yellow, and green) will turn 

on or flash to indicate a specific detected 

fault.  If an appropriate relay option module 

is installed, the Fault relay output on the op-

tion will turn off (indication a fault) when any 

of the Fault indicators turn on or flash.  A 

communication option module can also read 

the specific conditions causing a fault.  Note 

that a fault condition DOES NOT disable the 

motor outputs when manually controlling the 

actuator with the adjust buttons; while useful 

for troubleshooting, care should be exercised 
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when operating the motor under a fault con-

dition.  The OVERRIDE mode can also oper-

ate the motor when a fault condition exists—

see OVERRIDE MODE for details. 

NOTE: THE INDICATORS MAY NOT INI-

CATE ALL THE FAULT CONDITIONS 

THAT MAY EXIST.  This means that when 

the indicated fault is corrected, the unit 

may display another fault that has not 

been corrected.  THE TABLE BELOW 

PROVIDES A SUMMARY OF THE FAULT 

INDICATIONS WHICH IS FOLLOWED BY 

A DESCRIPTION OF EACH FAULT 

LOW BATTERY VOLTAGE - When the 
DHC-400 detects that the battery/power sup-
ply voltage connected to BAT POS (J2-1) 
and BAT NEG (J2-2) drops below 10V, the 
motor outputs are turned off and the DHC-
400 suspends all other operations until the 
voltage returns to 10V or more.  However, 
the Low Battery Voltage fault indication will 

maintain for 3 seconds after voltage re-
turns.  Since DC motors present a large 
load (from in-rush currents) when turned 
on, a weak battery or insufficient power 
supply may experience a short voltage 
drop below 10V until the motor begins to 
move.  Therefore, the Low Battery Voltage 
indication provides warning of batteries in 
need of recharge or power supplies that 
have insufficient current for the application. 
 
MOTOR 1 STALL— A stall condition is de-
tected when no actuator motions is detect-
ed while the Motor 1 output is turned on 
and drawing more than 0.5A of motor cur-
rent.  The fault condition will disable the 
Motor 1 output only, and the fault is cleared 
when the DHC-400 detects a motion great-
er than 1.50° in either direction.  The fault 
can be cleared if 1) the command signal 
commands a Motor 2 operation, 20 manual 
operation with the adjust buttons results in 
a motion greater than 1.5°, or 3) a mechan-
ical manual override forces the 1.5° motion, 
provided the mechanical motion is moni-
tored by the feedback pot. 
 
MOTOR 2 STALL—A stall is detected 
when no actuator motion is detected while 
the Motor 2 output is turned on and draw-
ing more than 0.5A of motor current.  The 
fault can be cleared in the same manner as 
previously described for Motor 1 stall. 
 
DOUBLE STALL—If the DHC-400 detects 
a stall condition in both directions, both mo-
tor outputs will be disabled.  The command 
signal cannot clear this condition; only 
manual operation or a mechanical override 
can clear the fault.  Alternatively, the DHC-
400 can be powered off and then on to 
temporarily clear the fault; however, this 
practice should be avoided without perma-
nently correcting the cause of such a fault. 
 
MOTOR 1 CURRENT TRIP—A current trip 
fault is detected when the motor current 
exceeds the current trip setting (see TRIP 
SETTING) while the Motor 1 output is 
turned on.  The fault can be cleared in the 
same manner as previously described for a 

RED YEL GRN FAULT 

FLASH OFF OFF Low Battery Voltage 

FLASH FLASH OFF Motor 1 Stall 

FLASH OFF FLASH Motor 2  Stall 

FLASH FLASH FLASH Double Stall 

FLASH ON OFF Motor 1 Current Trip 

FLASH OFF ON Motor 2 Current Trip 

FLASH ON ON Double Current Trip 

ON OFF OFF Battery Over Voltage 

ON FLASH OFF Motor 1 No Motion 

ON OFF FLASH Motor 2 No Motion 

ON  FLASH FLASH Double No Motion 

OFF OFF FLASH Feedback Alarm 

OFF FLASH OFF Loss of Command 

OFF ON  OFF Command Out of Range 

OFF FLASH FLASH Feedback Alarm and Loss of 

Command 

OFF ON FLASH Feedback Alarm and Command 

Out of Range 
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Motor 1 Stall.  NOTE: Successive attempts 
with manual operation using the adjust but-
tons can exceed the torque limit set by the 
Trip Setting. 
MOTOR 2 CURRENT TRIP—A current trip 
fault is detected when the motor current ex-
ceeds the current trip setting (see TRIP SET-
TING) while the Motor 2 output is turned on.  
The fault can be cleared in the same manner 
as previously described for a Motor 1 Current 
Trip. 
DOULBE CURRENT TRIP—If the DHC-400 
detects a current trip fault in both directions, 
both motor outputs will be disabled.  The fault 
can be cleared in the same manner as previ-
ously described for  a Double Stall. 
BATTERY OVER VOLTAGE—Other induc-
tive loads ( such as motors or solenoids) shar-
ing the battery/power supply connected to 
BAT POS (J2-1) and BAT NEG (J2-2) can 
generate short transient voltages that may 
cause the supply voltage to exceed 30V.  To 
prevent damage to the DHC-400 or the actua-
tor motor, the motor outputs are turned off 
whenever the supply voltage exceeds 30V.  
Upon detecting a voltage about 30V, the Bat-
tery Over Voltage fault indication will turn on 
and will maintain for 3 seconds after voltage 
returns.  If an over voltage condition last less 
than 1 second, the Fault relay output will not  
turn off.  If the Fault relay output turns off 
(indicating an over voltage lasting longer than 
1 second), the output will turn back on when 
the voltage returns to 30V or less.  Note, earli-
er versions of the DHC-400 may not have this 
feature. 
MOTOR 1 NO MOTION—A no motion fault is 
detected when no actuator motion is detected 
while the Motor 1 output is turned on and 
drawing less than 0.5A of motor current.  The 
fault can be cleared in the same manner as 
previously described for a Motor 1 Stall.  A no 
motion fault differs from a stall as previously 

describe for a Motor 1 No Motion fault. 
MOTOR 2 NO MOTION—A  no motion fault 
is detected when no actuator motion is de-
tected while the Motor 2 output is turned on 
and drawing less than 0.5A of motor current.  
The fault can be cleared in the same manner 
as previously described for a Motor 1 Stall.  
A no motion fault differs from a stall as previ-
ously described for a Motor 1 No Motion 
fault. 
DOUBLE NO MOTION—If the DHC-400 de-
tects a no motion fault in both directions, 
both motor outputs will be disabled.  The 
fault can be cleared in the same manner as 
previously described for a Double Stall. 
FEEDBACK ALARM– A fault condition is 
detected whenever the feedback signal is 
out of range (that is, less than 5% of the po-
tentiometer value or more than 95% of the 
potentiometer value), or when any of the po-
tentiometer connections are broken.  Normal 
operation resumes when the potentiometer 
is reconnected or back in range. 
LOSS OF COMMAND—If the command sig-
nal is disconnected, the fault indication will 
remain on until the signal is reconnected.  
See Page 10 in LOSS OF COMMAND for 
details. 
COMMAND OUT OF RANGE—If the com-
mand signal goes out of range, the fault indi-
cation will remain on until the signal is back 
in range.  See Page 10 in LOSS OF COM-
MAND for details. 
 

LIMIT SWITCHES 
The actuator’s limit switches should be con-
nected to J1 as described in ACTUATOR 
(J1) - also see OUTLINE and BLOCK DIA-
GRAM.  The limit switches must be closed 
throughout the operating range from closed 
to open.  When Limit Switch 1 opens, Motor 
1 operations are disabled.  Likewise, when 
Limit Switch 2 opens, Motor 2 operations are 
disabled. 
Note that the actuator’s limit switches should 
be set outside of the operating range set by 
the CLOSE and OPEN functions.  Limit 
switches exhibit wide variations, and the 
DHC-400 can position the actuator more 
precisely at close and open than the limit 
switches.  A limit switch serves better as a 

WARNING ! 
EXPOSING THE DHC-400 TO FRE-

QUENT OR CONTINOUS VOLTAGES 
ABOVE 30V CAN DAMAGE THE UNIT.  
THE USER SHOULD TAKE STEPS TO 

SUPPRESSS OR ELIMINATE POSSIBLE 
SUPPLY VOLTAGE CONDITIONS 

ABOVE 30V 
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fail safe device. 
After setting the open and closed positions, 
the DHC-400 automatically determines 
which limit switch is associated with open 
and closed.  When a limit switch is reached, 
the appropriate indicator light (CLOSE or 
OPEN) will flash.  If an appropriate relay op-
tion module is installed, the Fault relay out-
put on the option module will turn off 
(indicating a fault) when either of the limit 
switches is reached. 

TRIP SETTING 
The Trip Setting is used to limit the motor 
current and is set using the TRIP ADJUST 
pot ( see OUTLINE) as shown below. 
 
 
 
 
 
 
 
 
 
 

 
The setting should be adjusted to a comfort-
able level above the running current ex-
pected for the actuator and its load.  When 
the motor current exceeds the trip setting, 
the motor is turned off and fault condition is 
indicated (see FAULT INDICATORS). 
While the Electronic Surge Limiting feature 
of the DHC-400 reduces the high in-rush 
currents during motor starts, the trip setting 
is used to reduce the current required from 
the battery/power supply when the motor 
stalls or encounters an excessive load.  
Without the trip setting, a costly high capaci-
ty batter/power supply would be needed to 
avoid collapse of the batter/power supply 
voltage.  The combination of the trip setting 
and electronic surge limiting allows the use 
of a more moderate battery/power supply 
and smaller gauge wires for a given length 
(see WIRE TABLE) 
 
 

The trip setting essentially performs the 
same function as commonly used torque 
switches.  However, it should be noted 
that the actuator and choke components 
also place a load on the motor.  These 
components will vary with temperature, 
flow conditions and age, and therefore 
the torque on the load will vary accord-
ingly. 
 

STALL DETECTION FEATURE 
The Stall Detection feature of the DHC-400 
detects when there is no motion after a cer-
tain amount of time while the motor is turned 
on ( see FAULT INDICATORS).  This condi-
tion can arise if the motor’s stall current is 
less than the current trip setting (see TRIP 
STTING).  If the motor current is greater 
than 0.5A when no motion is detected, a 
stall fault is indicated. 
When one of the motor wires is disconnect-
ed, no motion will be detected, but the motor 
current will be zero.  Therefore, if the motor 
current is less than 0.5A when no motion is 
detected, a no motion fault is indicated. 
If the feedback pot is mechanically disen-
gaged, no motion will be detected, but the 
motor current will be the normal running cur-
rent.  Therefore a stall or a no motion fault 
may be indicated, depending on whether the 
running current is greater or less than 0.5A 
 

ELECTRONIC BRAKE FEATURE 
The Electronic Brake feature of the DHC-
400 provides a highly reliable and accurate 
braking of the motor, and it is a key element 
in achieving high resolution.  A mechanical 
brake can still be implemented without inter-
fering with the DHC-400 operation.  The 
Adaptive Control feature of the DHC-400 
automatically compensates for changes in a 
mechanical brake’s performance due to tem-
perature or age. 
Mechanical brakes can be useful for provid-
ing a holding brake in the event power to the 
actuator is lost.  However, mechanical 
brakes require time to release on  motor 
start up, and this may cause an increased 
surge current that counteracts the Electronic 
Surge Limiting feature.  Also, a mechani-
cal brake may not release at lower voltages, 

6A 

9A 3A 

(full CCW) 0A         12A (full CW) 
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TOOL REQUIREMENTS  

Item   Tool  

Mounting Screws  
5/16" hex wrench (special 
short end) 

Housing Adapter  3/16" hex wrench  

Manual Override  5/32" hex wrench  

Actuator Housing  
3/16" hex wrench (old 
model), 7/16" socket or  
slotted screw driver  

Limit Cams  3/32" hex wrench  

Feedback Gearing  1/16" hex wrench  

Brake   1/16" hex wrench  

in which case a stall or current trip fault may 
occur. 
The Electronic Brake feature remains on as 
long as the DHC-400 is powered.  This could 
make a mechanical override mechanism diffi-
cult to turn.  For this reason, the electronic 
brake is disabled when the DHC-400 is placed 
in the Override Mode via J7 (see Special Ap-
plications). 

DUTY CYCLE CONTROL FEATURE 
The Duty Cycle Control feature of the DHC-
400 allows the actuator to be safely used 
when a process becomes unstable, a control 
loop is not properly set, or when the motor is 
subjected to excessive loading.  The DHC-
400 accurately monitors the relative heating of 
the motor and automatically duty cycles the 
unit at a safe level. 
The Duty Cycle Control feature allows contin-
uous operation of the motor until it detects 
and excess heat build up in the motor.  At that 
time, duty cycle operation is automatically en-
abled and continues until the motor cools 
enough to resume continuous operation.  The 
duty cycle period is approximately 2 seconds 
with an on time that automatically varies de-
pending on the heating of the motor.  While 
this operation slows down the actuator’s oper-
ation, it does not impact the resolution perfor-
mance of the DHC-400, and it allows control o 
the process to be maintained without damage 
of the motor. 
 

OPTION MODULES 
Various option modules can be plugged into 
the DHC-400 option module connector, J3.  
Option modules Provide additional features 
such as position feedback signals, auxiliary 
outputs, or digital communications. (SEE 
SUPPLEMENT MANUAL FOR OPTIONAL 
MODULE  INSTRUCTIONS, OPERATION, 
AND TECHNICAL INFORMATION.) 
 

MAINTENANCE 
Once this actuator is installed properly, formal 
maintenance is normally not required. 
 
This actuator exclusively utilizes cut alloy 
steel gearing.  Using or substituting plastic, 
resin, or powdered metal gearing is strictly 
prohibited.  The gear train is permanently lu-

bricated to prevent premature failure. 
  
The 24vDC electric actuator is rated for 
100% duty cycle (uninterrupted motor       
operation) and allows for as many as 1,200 
starts per hour at the recommended ambient 
temperature. 
 
Although the actuator internals have been 
designed to minimize or eliminate       
maintenance, inspections commensurate 
with the amount of use and environmental 
conditions should be performed to assure 
that the desiccant packs are in good         
condition or that the heater and thermostat 
are working properly, that moisture is not 
collecting within the housing of the actuator, 
and that the aluminum housing is protected 
with a good coat of paint in order to minimize 
corrosion.  The condition of the cover seal 
and shaft seals should also be inspected.  
Replace these seals before they become 
cracked and dry.  Always keep a light coat-
ing of grease on the outer diameter of the 
upper stem where it slides in and out of the 
position indicator.  NEVER REASSEMBLE 
AN ACTUATOR WITHOUT ANY OF THE 
REQUIRED SEALING ELEMENTS.  
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DISASSEMBLY 
Actuator Cover Removal:  After all power 
has been disconnected, the actuator cover 
may be removed from the lower half of the 
actuator. 
 
Loosen the set screw in the manual     over-
ride knob using a 5/32" hex wrench.  Com-
plete removal of the screw from the knob is 
not required or recommended (as it may be-
come misplaced or lost).  The knob should 
be removed from the main shaft of the actu-
ator by pulling it "up" gently (away from the 
housing). Remove the (8) screws (holding 
the actuator cover in place) using a 7/16" 
hex wrench.  Rotate the cover slightly and 
gently (no more than approximately 5 de-
grees).  Place fingers under the exposed lip 
of the cover and lift it straight up (do not 
cock) and away from the actuator base.  
Place the cover in a safe place so that its 
polished flange face will not become 
scratched or damaged. 
 
Follow the procedures shown in this         
manual and the related wiring diagrams 
when servicing this  actuator. 
 
For service other than routine maintenance 
and normal adjustments, contact Lancaster 
Flow Products.  Attempting repair by          
non-authorized repair personnel may void 
the warranty of the actuator.  Should repair 
be necessary due to damage, wear, or           
malfunction, contact Lancaster Flow Prod-
ucts, Inc. 
   
Worn or damaged parts should be replaced 
with original manufacturer's components or 
with LANCASTER FLOW AUTOMATION 
parts (PATENTED). Use care in                   
disassembling, cleaning, inspecting, and      

assembling actuator components to avoid 
damaging electrical wiring or sealing surfac-
es. 
 

ASSEMBLY 
For the most part, assembly is just the re-
verse of disassembly.  As stated before, lu-
bricate  threads with the recommended lubri-
cant prior to assembly. 
 
Be sure that all wiring is properly secured 
and clear of the mating actuator half flanges       
before reinstalling the actuator cover. 
 
When replacing the manual override knob, 
be sure to install the knob with the set screw    
opposite the small flat on the shaft.  (On     
newer models, this no longer applies).  Fail-
ure to tighten the set screw against this flat 
may cause the knob to pull loose during 
manual operation.  Apply a small amount of 
grease where the shaft protrudes from 
the      housing to minimize corrosion in 
this area. 
 
Orifice indicator adjustment:  Rotate the 
stem clockwise (closed) until the needle (or 
control plug contacts its seat.  Loosen the 
pointer locking screw and the indicator lock-
ing screw.  Holding the indicator firmly 
against the bearing housing, rotate it until 
the zero mark is in the middle of the yoke.  
Tighten the indicator set screw.  Now slide 
the pointer until the 30 degree bevel match-
es with the zero mark on the indicator as 
shown in the diagram.  Tighten the pointer 
lock nut.  Since nothing can bind the indica-
tor (causing it to rotate relative to the stem 
driver and therefore lose its zero setting), 
excessive torque on the indicator lock screw 
is not  necessary as with other choke bonnet      
designs.  When the pointer travel is adjusted 
at its mid point, the edges of the pointer are 
even with the edges of the tab on the stem 
anti-rotation bracket.  From the mid point, 
the pointer may be adjusted ± 0.17 inches.  
All necessary information relative to the trim 
is printed on the surface of the indicator 
nearest to the bonnet. 
 
 

WARNING ! 
ALWAYS WEAR SAFETY GOGGLES, 

STEEL TOED BOOTS, AND ANY OTHER 
APPROPRIATE SAFETY GEAR WHEN 
WORKING WITH OR NEAR ELECTRIC   

ACTUATORS.  
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The indicator shown above has been   proper-
ly set at zero with the choke in the closed po-
sition. 
 
The orifice indicator may be used to simplify 
setting of the cams/limit switches on a rotary 
electric actuator.  Reading of the indicator is 
much easier and more precise that monitoring 
a linear scale (or no indicator at all) usually 
found on  equipment of this type. 
 
DO NOT USE EXTENSIONS ON THE OPER-
ATING HANDLE OR ACTUATOR MANUAL 
OVERRIDE. 

 
MANUAL OVERRIDE 

Follow the instructions written on the label lo-
cated on top of the actuator adjacent to the 
manual override knob: 
 
Manual Operation 

1) Pull declutching/position indicator 
knob up and hold. 

 
2) Engage (11/16" open end) wrench on 

exposed square drive flats and move 

back and forth to disengage. 
 
3) After disengagement, rotate in      

desired direction BUT avoid rotating 
beyond driven device operating 
quadrants (see the position indica-
tor located inside the yoke of the 
valve bonnet). 

 
4) Override will re-engage when power 

is applied and actuator is operated. 
 

Caution 
DO NOT apply more torque to manual     
override shaft than the rating of the  actuator 
(325 in-lbs. or 27.1 ft-lbs).  Since the entire 
surface of the position indicator is visible at 
all times, the operator may easily  determine 
exactly what is happening when the override 
knob is rotated (or while the actuator is oper-
ating). 

 
DO NOT attempt to use the manual over-
ride while power and a "live" command sig-
nal are connected to the actuator. 

 
DO NOT attempt to manually drive the     
actuator beyond the ZERO or FULL OPEN 
positions shown on the position indicator as 
this could cause potentiometer damage. 

 
CALIBRATION 

The MODE button selects a particular func-

tion, or mode, and the indicator for the se-

lected mode turns on solid.  Pushing the 

MODE button saves any new setting of the 

selected mode before switching to the next 

mode.  The adjust up (▲) and adjust down (▲) 

buttons are used to make adjustments to the 

selected mode.   

BEFORE APPLYING POWER, ENSURE 

THE UNIT IS PROPERLY MOUNTED, 

WIRED, AND CONFIGURED.  Use the 

“MANUAL OVERRIDE” instructions to very 

a true “ZERO” indication (see Orifice Indi-

cator Adjustment). 

WARNING ! 
DO NOT USE EXCESSIVE TORQUE TO  

OPERATE THIS ACTUATOR, ESPECIAL-
LY ON OPENING.  APPROXIMATELY ONE   
EXTRA TURN IS ALLOWED BEFORE THE 

STEM REACHES ITS "UP" STOP.  DO 
NOT FORCE THE STEM BEYOND THE         
MAXIMUM ORIFICE SHOWN ON THE      

INDICATOR.  
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1)  Apply power to the Actuator.  (see Wiring 
Diagrams for proper power connections) 

 
2) Push the Mode button until the yellow 

“MANUAL/FB POT CAL” LED is illuminat-
ed.  The LED may be flashing (at differ-
ent speeds) through the next several 
steps.  This is expected and will be ex-
plained. 

 
3) Use the adjust buttons (      and      ) to 

move the actuator and verify that the limit 

switches are set past the desired open 

and closed positions, but not so far as to 

interfere with the mechanical end stops, 

if the actuator has this feature (see CAM 

ADJUSTMENTS).  Then move the actua-

tor to mid stroke. NOTE: mid stroke var-

ies depending on trim size.  See chart 

below for proper mid stroke placement. 

4)  If LED is solid, proceed to step 6 
 
5) If LED is flashing, loosen the gear on the 

actuator shaft and rotate the potentiome-
ter gear until the LED is no longer flash-
ing, but on solid– this indicates the cen-
ter of the potentiometer’s travel.  Note 
that the LED will flash at a slower rate 
the farther away from the mid position it 
gets.  Once the LED is on solid tighten 
the actuator shaft gear and ensure that 
the gear engagement is tight and proper-
ly meshed. 

 
6) Push the MODE button until the 

“CLOSE” LED is lit solid.  Use the adjust 
buttons (   and    ) to drive the actuator 
toward the desired closed position. 
(typically 0/64ths on orifice indicator). 

7) Push the MODE button until the “OPEN” 

LED is lit solid.  Use the adjust buttons 

(      and     ) to drive the actuator toward 

the desired open position. (typically 

“MAX OPEN” on orifice indicator). 

8) If an OTR-101 option module is installed, 

follow Auxiliary Open/Close Setup (see 

below); otherwise continue to the next 

step. 

9) Push the MODE button until the 
“COMMAND TYPE” LED is lit solid.  Use 
the adjust buttons (    and    ) to select 
appropriate input signal (4-20mA, 1-
5VDC, 0-5VDC, 0-10VDC, 2-10VDC, or 
Digital).  If 0-5VDC or 0-10VDC is select-
ed, the LOSS OF COMMAND feature is 
not available, so proceed to step 12. 

 
10)Push the MODE button until the “LOSS 

OF COMMAND” LED is lit solid: this sets 
the actuator to a predetermined position 
upon loss of command.   Use the adjust 
buttons (    and    )to select appropriate 
position (OPEN, CLOSE, or LAST POS-
TION). 

 
11)If and OTR-101 or OTX-101 option mod-

ule is installed, follow Position Output 
Mode Setup (see page 18).  

 Choke Calibration Table 

 Trim Designation  Mid Position 

52/64 Linear Needle  40.25/64ths 

64/64 Linear Needle 47/64ths 

66/64 Linear Cage 44/64ths 

76/64 EP Cage 35/64ths 

112/64 EP Cage 49.5/64ths 

120/64 Linear Needle 91/64ths 

142/64 EP Cage 67.5/64ths 

208/64 EP Cage 98.18/64ths 
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12)Push the MODE button until the “AUTO” 
LED is lit solid.  Your calibration is now 
COMPLETE.  Connect the command 
signal wires to connector J2:  terminal #4 
(negative) and terminal #5 (positive).  If a 
signal input was already connected, the 
actuator should have moved to that posi-
tion. 

AUXILIARY OPEN/CLOSE SETUP (for units 
with an OTR-101 option module only) 

1) Push the MODE button until the “AUX 
CLOSE OUTPUT” LED is lit solid.  Use the 
adjust buttons (▲ and ▲) to drive the actua-
tor to the desired auxiliary close position.  

2) Push the MODE button until the “AUX 
OPEN OUTPUT” LED is lit solid.  Use the 
adjust button (▲ and ▲) to drive the actuator 
to the desired auxiliary open position. 

3) Continue with Step 10 in the Quick Cali-
bration Procedure (see above). 

 
POSITION OUTPUT MODE SETUP (for 
units with an OTR-101 or OTX-101 option 
module only) 
 
1) Push the MODE button until the green 

“POSITION OUT CAL” LED is lit solid 
while the “CLOSE” LED flashes. 

2) Use the adjust buttons (▲ and ▲) to set the 
desired output current (mA) on the option 
module output for the closed position. 

3) Push the MODE button so the “POSITION 
OUT CAL” LED remains solid while the 
“OPEN” LED flashes.  Use the adjust but-
tons (▲ and ▲) to set the desired output cur-
rent (mA) on the option module output for 
the open position. 

4) Continue with Step 13 in the Quick Cali-
bration Procedure (see above) 

 
 

CAM ADJUSTMENTS 
The cams are provided only to limit actuator 
travel in case of a total servo board failure.  
They are to be set just beyond the point at 
which the zero and span pots are set. 
 
DO NOT TRY TO SET THE CAMS AT THE 
EXACT ZERO AND OPEN SETTING.  DO 
NOT SET OR ADJUST THE CAMS WITH 
POWER TURNED ON.  DO NOT TRIP THE 

LIMIT SWITCHES MANUALLY WITH THE 
POWER TURNED ON. 
   
Each limit switch (normally rated for 11 
Amps. at the specified operating voltage) is          
controlled by an independently adjustable 
cam attached to the output shaft on the      
multi-turn gear box.  This output shaft is  
driven off of the main shaft of the actuator.  
Note that (see actuator diagram) the upper 
cam (farthest away from the top of the 
gear housing) controls the limit switch that 
stops the actuator when it has reached the 
fully closed position.  Likewise, the lower 
cam (closest to the gear box) controls the 
limit switch that stops the actuator when it 
has reached the fully open position. 
 
To make an adjustment for A: Closed Posi-
tion 
 
1)  Bring actuator and driven component to 
the desired closed position.  Turn power off. 
 
2)  Insert a 3/32" hex wrench into the set 
screw on the close cam (on top) and loosen, 
rotate cam away from switch roller until 
switch contact "breaks". 
 
3)  To increase travel, rotate cam to engage 
switch.  A slight "click" may be heard or a 
meter may be used to verify switch action. 
 
4)  Tighten set screw. 
 
Note that the limit switch must be              
intentionally set just past the operated de-
vice closed position thus allowing the control 
board to shut off the actuator. 
 
 
Never disconnect the limit switch for the 
open end of travel. 
 
To make an adjustment for B:  Open        
Position 
 
1)  Bring actuator and driven component to 
the desired open position.  (use the position 
indicator).  Turn power off. 
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2)  Insert a 3/32" hex wrench into the set 
screw on the open cam (on bottom) and 
loosen, rotate cam away from switch roller 
until switch contact "breaks". 
 
3)  To increase travel, rotate cam to engage 
switch.  A slight "click" may be heard or a 
meter may be used to verify switch action. 
 
4)  Tighten set screw.  The cam must break 
the limit switch just past the point where the 
control board stops the motor. 
 
Note that rotation is as viewed from the top 
of the actuator.  Operate actuator several 
times to insure correct positioning. 

 
OPTIONAL FEEDBACK MODULE 

When a feedback position is desired, the 
OTX-101, DHC series optional feedback 
module is provided.  The OTX-101 is a iso-
lated feedback transmitter that is specifically 
designed for use with the DHC-400 series 
controller.   The modules provides an isolat-
ed 4-20mA output signal that can be scaled 
to any range from 4 to 20mA.  The electrical-
ly isolated 4-20mA output is loop-powered 
and therefore only requires 2 wires.  An on-
board LED indicates when loop power is 
present.  When plugged into the DHC con-
troller (see below), the current output is easi-
ly calibrated to any desired current range.  
(see POSITION OUTPUT MODE SETUP 
For adjustment instructions) 
 
 

 

 
 
CORROSION CONTROL: It is imperative 
that the flange O-ring, the inboard flange   
facings (outside of the O-ring) of the upper 
(cover) and lower half (base) of the actuator, 
the tapped holes in the base of the unit, and 
the upper end of the main shaft and shaft 
bushing in the cover be coated liberally with 
Dow Corning compound #111 prior to    
placing this unit in service.  This compound 
is applied at the factory and should be     
reapplied where necessary in the field. 

 
SAFETY:  This manual has been written 
to help the operator of this equipment use 
and maintain this product in a safe manner.   
Follow all instructions carefully.  Any     
questions, concerns, or comments          
concerning this manual or this equipment 
should be directed to our sales or             
engineering departments.  Thank you for 
choosing our flow control products. 

Loop Power Requirements 

Minimum Voltage 5.5 vDC 

Maximum Voltage 30 vDC 

Maximum Reverse Volt-
age 

40 vDC 

Maximum Power Dissip-
itation 

0.6 W 

Current Output 

4 to 20mA (adjustable) 
Resolution: 
0.0031mA 

Environmental 

Operating Temperature  0 to 60°C  

Storage Temperature  -40 to 85°C  

Relative Humidity  0 to 90%  

Environmental Stability 

Zero 
0.005% of zero per 
°C maximum 

Span 
0.025% of span 
per °C maximum 
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WIRE TABLE 
The table below shows the maximum recommended distance (in linear feet) between the battery 
source and DHC-400.  The maximum distance is limited by the wire size used and the locked rotor 
current of the motor.  The surge limiting feature along with an appropriate motor current trip setting 
can reduce wire size and power source requirement to a minimum (see TRIP SETTING).  The wire 
distance is calculated for a maximum voltage drop of 1VDC with 20% of the locked rotor current, 
and assumes that the full load running current is less than that.  All signal wires on the DHC-400 
should be connected with wire sizes ranging from 22 to 18 AWG.   
 

NOTES 
 

1)  The DHC-400 terminal strip will not accept wire sizes larger than 12 AWG.  Use a short run of 12 
AWG from the DHC-400 to an auxiliary terminal block when larger wire is needed.  (This is not 
necessary when a field terminal strip is in place). 

 
2) When multiple actuators are powered by a common set of wires, use the sum of all the motor 

currents when determining wire size. 
 
                 
 
 
 

Locked 
Rotor 

Current 
(Amps) 

 WIRE SIZE (AWG) 

18 16 14 12 
  

10 
(note 1) 

  
8 

(note 1) 

  
6 

(note 1) 

 (Maximum length of wire size in linear feet) 

1 333 529 842 1337 2119 3383 5376 

2 167 264 421 668 1059 1692 2688 

5 67 106 168 267 424 677 1075 

10 33 53 84 134 212 338 538 

15 22 35 56 89 141 226 359 

20 17 26 42 67 106 169 269 

30 11 18 28 45 71 113 179 

40 8 13 21 33 53 85 134 

50 7 11 17 27 42 68 108 

60 6 9 14 22 35 56 90 
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TROUBLESHOOTING GUIDE 

PROBLEM POSSIBLE CAUSES POSSIBLE REMEDIES 

A) No response from unit Blown fuse 
 Replace with appropriate  
fuse: 10A TR5 TIME LAG 374 

B) Still no response from 
unit 

Loss of power to motor / board. 
  
Loss of command signal to 
board. 
  
Manually driving actuator      
beyond mechanical or         
electrical limits has damaged  
potentiometer. 
  
Cams out of adjustment or 
loose. 

Recheck fuse.   
 
Check power connections for 
shorts or opens. 
 
Check wiring for loose         
connections. 
 
Check potentiometer position.  
(At one end the reading should 
be slightly more than 10 ohms; 
slightly less than 990 ohms at 
the other end.) 
 
Check the cams to see if they 
have been loosened. 

  
C) No response with com-
mand signal input. 

Command Type improperly set 
  
Command potentiometer im-
properly wired. 
 
Input polarity reversed. 

 See Calibration (pg. 17 step 
9) for proper set up. 
 
Check wiring. 
  
Reverse input wires. 

D) Actuator runs to limit 
switch 

Feedback potentiometer wired 
backwards. 
 
Motor wired backwards. 

Reverse wires J1-1 and J1-3. 
 
Reverse wires J1-4 and J1-5. 

  
E) Actuator hunting for posi-
tion 

  
Feedback potentiometer       
slippage. 
  
Unstable command input     
signal from PID control loop. 
Choke torque variations 

 Repair/adjust as necessary; 
check set screws on gears. 
 
Adjust PID parameters for    
stable command signal. 
 
Check for low manual torque, 
lead screw lubrication, loose 
parts 

G) Motor buzzing and over-
heating 

Triac output failure. Replace unit. 

H) Triac output failures. 
  
  

Excessive hunting. 
 
Excessive ambient              
temperatures. 
   
Exposure to moisture or        
liquids. 

See above. 
 
Mount unit away from heat 
source; use heat shields; 
purge air through actuator 
Install heater and thermostat 
or desiccant pack. 

I) Motor smells, smokes, 
gets hot very quickly, tries to 
run in both directions at once 

Catastrophic damage to unit. Disconnect power and        
command signal immediately,  
Return unit. 
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Multi-turn Electric Actuator Specifications 

Part Number AE115B510 AE220B510 AE024B510 

Power 
115vAC, (1) phase, 

60 Hz 
220vAC, (1) phase, 

60Hz 
12 or 24vDC 

Torque 
325 in-lbs.(27.1 ft-lbs.) 

(36.72 Nm) 
325 in-lbs.(27.1 ft-lbs.) 

(36.72 Nm) 
325 in-lbs.(27.1 ft-lbs.) 
(36.72 Nm)@ 24vDC 

Operating Temperature Standard ambient temperature, -40ºF to 140ºF (-40ºC to 60ºC) 

Weight: (without mounting 
kit) 

17.48 lbs. (7.93 kg) 17.48 lbs. (7.93 kg) 17.48 lbs. (7.93 kg) 

Maximum Turns 1-20 1-20 1-20 

Note: Number of turns required varies with the choke orifice size and trim style.  1.00” needle style trim = 8.69 turns; 
1.00” cage style trim = 7.44 turns; 1.75” cage style trim = 10.54 turns; 1.88” needle style trim = 13.13 turns; 2.22” cage 
style trim = 12.73 turns, 3.25” cage style trim = 19.15 turns.  Choke operating torque required (all models) is equal to 
(worse case when closing stem) 21.6 in-lbs. per 1,000 psig of pressure downstream of the orifice, P2 .  i.e. at P2 = 
15,000 psig, TREQ’D. = (P2 / 1,000) * 21.6 = 324 in-lbs. 

Current at Locked Rotor 1.2 amps. 0.7 amps. 17 or 8.5 amps. 

Current at Rated Torque 0.75 amps. 0.5 amps 5.2 or 2.6 amps. 

Duty Cycle:  at 75ºF 
(23.9ºC) 

100% 100% 100% 

Speed 7.5 rpm 7.5 rpm 7.5 rpm 

Manual Override Type 
Standard: Declutchable -  pulling knob will declutch motor and gear train allowing output 
shaft to be rotated manually via an 11/16” (17.46 mm) open end wrench; upon releasing 
knob, unit will reengage automatically upon application of power in either direction. 

Enclosure 

Housing: Polyester coated high strength aluminum casting, stainless steel output shaft, 
(2) ½”-14NPT female conduit connections; NEMA 4 and 7, weatherproof and explosion 
proof, CSA combination hazardous and non-hazardous enclosure for indoor or outdoor 
protection in locations classified Class I and II, Groups C, D, E, F, and G as defined in 
the National Electrical Code, plus protects against wind-blown dust, wind-blown rain, 
splashing water, and hose directed water. 

Brake 
Electrical/mechanical motor brake has holding force equal to the rated output torque.  
Brakes are not normally supplied on DC models. 

Heater and Thermostat 
Unit switches on at temperatures below 70ºF (21.1ºC) and uses 25 watts.  (optional 10w 
heater).  To reduce battery drain, a desiccant pack is normally furnished with DC units 
which are to be operated using solar power. 

Command Signal (input) 0-5vDC, 0-10vDC, 1-5vDC, 4-20mA , Digital 

Position Feedback     
Signal (output) 

Standard:  4-20mA  

Fail Position Options Fail open, closed, or in place: 

Motor Controller 

Standard: Supplied with adaptive control feature, polarity detection, adjustable current 
sensing trip acts as torque limiter in either direction of rotation (reset remotely by revers-
ing direction), low operating current, usually 80mA (board and feedback unit) when actu-
ator is not in operation. 

Travel Limits Switches 
Standard: (2) independent SPDT travel limit switches per unit (open & close) 
rated at 11 amps., complete with separate micro adjustment cams 

Local Position              
Indication 

Standard: stainless steel position indicator (in 64ths) remains on the choke at all times 

Specifications are subject to change without notice. 
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DESICCANT PACKS 
DO NOT DISCARD 

 
These silica gel desiccant packs are furnished in lieu of a 24vDC heater and thermostat, when      
operating from battery or solar power, to reduce power requirements and to eliminate condensation 
within the actuator housing.  When removing the actuator cover, please place these packs in a        
sealable plastic bag for safe keeping until the actuator cover is reinstalled.  This will insure that the 
silica crystals to not reach their moisture absorption limit while actuator maintenance is being        
performed. 
The crystals in this pack may be recharged by placing the pack in an oven at 250°F for 30 minutes 
or in a microwave for 3-5 minutes at a medium high power setting.  For best results, replace packs 
after they have been in service. 
 
DO NOT OPERATE THIS ACTUATOR WITHOUT THIS PACK (OR A HEATER AND                    
THERMOSTAT) IN PLACE.  DO NOT OPERATE THIS ACTUATOR WITHOUT REMOVING THE 
DESICCANT PACKS FROM THEIR PLASTIC BAG AND REINSTALLING THEM INSIDE OF THE 
ACTUATOR HOUSING. 

WARNING! 
FAILURE TO FOLLOW THESE PROCEDURES WILL VOID WARRANTY 

  
Actuator - Main Components 

Item Qty. Part No. Description 

1 1 AEC01-03 Servo Board 

2 1 AEC02-03 Feedback Transmitter, 4-20 mA 

3 1 AEC03 10-turn Potentiometer, 0.2%, w/ wiring harness 

4 1 AEC04 Potentiometer Gear, 96 tooth, 48 DP, Aluminum 

5 3 AEC05 Cam, notched 

6 3 AEC06 3
rd

 Limit Switch  

7 2 AEC07 Screws, Limit Switch Mounting, (f/ (3) Limit Switches) 

8 1 AEC12 Main Drive Gear, Multi-turn cam gear box, .875 ID, 44t, 32DP 

9 1 AEC13 Desiccant Pack, Silica Gel 

10 1 AEC16 B510 Accessory Mounting Kit, (brackets, gears, screws, ties) 

11 3 AEC21 Screw, alloy, hex socket set, F/ Cam(s) 

12 1 AEC22 Declutch Knob, Main Shaft 

13 1 AEC23-03 Fuse, Control Board,  10A TR5 Time Lag 374 

14 8 AEC24 Screw, Actuator Cover, hex head, f/ offshore service 

15 1 AEC26 Multi-turn Gear Box Ass’y. w/ 2 cams & limits (20 turns max) 

16 1 AEC27 Motor, 24v DC, 100% duty cycle, with mounting flange 

17 1 AEC28 Release Shaft (3-pc.) Ass’y. (Shaft, spring, stop with seal) 

18 2 AEC29 Plug, hex socket, Pipe, 1/4-18NPT 

19 1 AEC32 Gear, Main Shaft, f/ driving Pot, 0.875 I.D., 60t, 48 DP 

20 1 AEC33 Tie wrap mounting pad, 3/4" 

21 1 AEC35 Screw, Sst, SH Cap, f/ Manual Override Knob 

22 2 AEC36 Screw, Alloy, SH Cap, f/ terminal strip 
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WARRANTY 
 
LANCASTER FLOW AUTOMATION, LLC (LFA) warrants all PRODUCTS manufactured by it and 
bearing its name plate to be free from defects in materials or workmanship, under normal use in 
service, appearing within one year from the date of shipment by LFA, except that such warranty 
does NOT apply to any PRODUCTS which have been modified or subjected to improper handling, 
storage, operation, or maintenance.  LFA's liability under its warranties is expressly limited to the 
repair or replacement of parts which prove to be defective in materials or workmanship within the 
warranty period.  LFA shall be the sole judge of defects in materials and workmanship.  Any    
claim(s) made pursuant to LFA's warranty shall be made in writing within ten (10) days after the 
discovery of the defect with respect to which the claim is made.  Upon LFA's request, the claimant 
shall return the PRODUCTS with respect to which a defect is claimed to LFA's plant, Houston, 
Texas, with transportation charges prepaid, for inspection by LFA.  All PRODUCTS replaced or 
repaired by LFA under its warranty shall be replaced or repaired F.O.B. LFA's plant, Houston,  
Texas. 
 
THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES 
WHETHER WRITTEN, ORAL, IMPLIED OR STATUTORY.  NO WARRANTY OR                   
MERCHANTABILITY OR FITNESS FOR A PURPOSE SHALL APPLY.  LFA makes no warranty 
with respect to parts or accessories not wholly of LFA's manufacture, LFA's liability shall be limited 
to the extent of its recovery from the manufacturer of such products or parts under its liability to 
LFA.  
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64ths % STROKE mA signal 

0 0.00000 4.000 

1 0.01901 4.003 

2 0.07602 4.012 

3 0.17106 4.027 

4 0.30418 4.049 

5 0.47548 4.076 

6 0.68495 4.110 

7 0.93332 4.149 

8 1.22010 4.195 

9 1.54578 4.247 

10 1.91053 4.306 

11 2.31465 4.370 

12 2.75848 4.441 

13 3.24225 4.519 

14 3.76645 4.603 

15 4.33140 4.693 

16 4.93759 4.790 

17 5.58549 4.894 

18 6.27559 5.004 

19 7.00854 5.121 

20 7.78489 5.246 

21 8.60530 5.377 

22 9.47048 5.515 

23 10.38125 5.661 

24 11.33841 5.814 

25 12.34284 5.975 

26 13.39551 6.143 

27 14.49754 6.320 

28 15.64992 6.504 

29 16.85391 6.697 

30 18.11090 6.898 

31 19.42216 7.108 

32 20.78932 7.326 

33 22.21398 7.554 

34 23.69791 7.792 

35 25.24313 8.039 

64ths % STROKE mA signal 

36 26.85166 8.296 

37 28.52589 8.564 

38 30.26826 8.843 

39 32.08158 9.133 

40 33.96891 9.435 

41 35.93356 9.749 

42 37.97930 10.077 

43 40.11009 10.418 

44 42.33068 10.773 

45 44.64613 11.143 

46 47.06217 11.530 

47 49.58549 11.934 

48 52.22340 12.356 

49 54.98446 12.798 

50 57.87871 13.261 

51 60.91745 13.747 

52 64.11452 14.258 

53 67.48595 14.798 

54 70.99871 15.360 

55 74.83498 15.974 

56 78.86680 16.619 

57 83.18531 17.310 

58 86.75848 17.881 

59 89.43223 18.309 

60 91.75163 18.680 

61 93.87775 19.020 

62 95.90722 19.345 

63 97.91254 19.666 

64 100.00000 20.000 

SHADED AREA REPRESENTS FRUSTRA 
ON THE SPHERICAL TIP RADIUS. 

1” (64/64) Linear Needle Trim 
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64ths % STROKE mA signal 

0 0.00000 4.000 

1 0.00951 4.002 

2 0.05703 4.009 

3 0.12357 4.020 

4 0.20913 4.033 

5 0.33270 4.053 

6 12.30038 5.968 

7 12.93726 6.070 

8 13.46958 6.155 

9 13.98289 6.237 

10 14.49620 6.319 

11 15.01901 6.403 

12 15.56084 6.490 

13 16.11217 6.578 

14 16.68251 6.669 

15 17.28137 6.765 

16 17.90875 6.865 

17 18.55513 6.969 

18 19.23954 7.078 

19 19.96198 7.194 

20 20.72243 7.316 

21 21.52091 7.443 

22 22.35741 7.577 

23 23.23194 7.717 

24 24.14449 7.863 

25 25.10456 8.017 

26 26.09316 8.175 

27 27.12928 8.341 

28 28.19392 8.511 

29 29.30608 8.689 

30 30.45627 8.873 

31 31.64449 9.063 

32 32.87072 9.259 

33 34.13498 9.462 

34 35.44677 9.671 

35 36.78707 9.886 

64ths % STROKE mA signal 

36 38.16540 10.106 

37 39.59125 10.335 

38 41.05513 10.569 

39 42.54753 10.808 

40 44.08745 11.054 

41 45.66540 11.306 

42 47.28137 11.565 

43 48.93536 11.830 

44 50.62738 12.100 

45 52.36692 12.379 

46 54.13498 12.662 

47 55.95057 12.952 

48 57.79468 13.247 

49 59.68631 13.550 

50 61.61597 13.859 

51 63.58365 14.173 

52 65.58935 14.494 

53 67.63308 14.821 

54 69.71483 15.154 

55 71.83460 15.494 

56 74.00190 15.840 

57 76.19772 16.192 

58 78.44106 16.551 

59 80.72243 16.916 

60 83.03232 17.285 

61 85.38973 17.662 

62 87.78517 18.046 

63 90.69962 18.435 

64 92.2163 18.832 

65 95.26616 19.243 

66 100.00000 20.000 

1” (66/64) Linear Cage Trim 
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64ths % STROKE mA signal 

0 0.00000 4.000 

1   

2   

3   

4   

5   

6 0.41392 4.066 

7 12.78457 6.046 

8 13.47131 6.155 

9 14.12982 6.261 

10 14.79774 6.368 

11 15.49389 6.479 

12 16.22766 6.596 

13 17.02728 6.724 

14 17.89276 6.863 

15 18.82408 7.012 

16 19.81185 7.170 

17 20.86548 7.338 

18 21.98495 7.518 

19 23.17027 7.707 

20 24.42145 7.907 

21 25.72907 8.117 

22 27.10254 8.336 

23 28.54186 8.567 

24 30.04704 8.808 

25 31.61806 9.059 

26 33.24553 9.319 

27 34.93885 9.590 

28 36.69802 9.872 

29 38.52305 10.164 

30 40.40452 10.465 

31 42.36124 10.778 

32 44.37441 11.100 

33 46.45343 11.433 

34 48.59831 11.776 

35 50.63029 12.101 

36 51.96613 12.315 

37 53.07620 12.492 

38 54.08278 12.653 

39 55.04233 12.807 

64ths % STROKE mA signal 

40 55.97366 12.956 

41 56.87676 13.100 

42 57.77046 13.243 

43 58.65475 13.385 

44 59.53904 13.526 

45 60.42333 13.668 

46 61.31703 13.811 

47 62.22013 13.955 

48 63.14205 14.103 

49 64.07338 14.252 

50 65.02352 14.404 

51 65.99247 14.559 

52 66.98024 14.717 

53 67.98683 14.878 

54 69.01223 15.042 

55 70.06585 15.211 

56 71.12888 15.381 

57 72.21072 15.554 

58 73.32079 15.731 

59 74.44026 15.910 

60 75.58796 16.094 

61 76.74506 16.279 

62 77.93039 16.469 

63 79.13452 16.662 

64 80.34807 16.856 

65 81.58984 17.054 

66 82.85042 17.256 

67 84.12982 17.461 

68 85.41863 17.667 

69 86.72316 17.876 

70 88.09031 18.094 

71 89.48260 18.317 

72 90.94073 18.551 

73 92.49294 18.799 

74 94.18627 19.070 

75 96.11477 19.378 

76 100.00000 20.000 

1” (76/64) Equal Percent Cage Trim 
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1.75” (112/64) Equal Percent Cage Trim 

64ths % STROKE 
mA 

signal 

0 0.0000 4.000 

1 0.0066 4.001 

2 0.0199 4.003 

3 0.0398 4.006 

4 0.0664 4.011 

5 0.1062 4.017 

6 0.1527 4.024 

7 0.2125 4.034 

8 0.2789 4.045 

9 9.4024 5.504 

10 9.9070 5.585 

11 10.3785 5.661 

12 10.8433 5.735 

13 11.3147 5.810 

14 11.7928 5.887 

15 12.2975 5.968 

16 12.8220 6.052 

17 13.3865 6.142 

18 13.9774 6.236 

19 14.6082 6.337 

20 15.2722 6.444 

21 15.9628 6.554 

22 16.6932 6.671 

23 17.4568 6.793 

24 18.2603 6.922 

25 19.0903 7.054 

26 19.9535 7.193 

27 20.8566 7.337 

28 21.7862 7.486 

29 22.7556 7.641 

30 23.7583 7.801 

31 24.7942 7.967 

32 25.8632 8.138 

33 26.9655 8.315 

34 28.1009 8.496 

35 29.2762 8.684 

36 30.4781 8.877 

37 31.7198 9.075 

38 32.9947 9.279 

64ths % STROKE 
mA 

signal 

39 34.3028 9.488 

40 35.6375 9.702 

41 37.0186 9.923 

42 38.4263 10.148 

43 39.8672 10.379 

44 41.3479 10.616 

45 42.8552 10.857 

46 44.4024 11.104 

47 45.9827 11.357 

48 47.5896 11.614 

49 49.2364 11.878 

50 50.8035 12.129 

51 51.8194 12.291 

52 52.6494 12.424 

53 53.3931 12.543 

54 54.0903 12.654 

55 54.7543 12.761 

56 55.3984 12.864 

57 56.0226 12.964 

58 56.6335 13.061 

59 57.2377 13.158 

60 57.8267 13.253 

61 58.4197 13.347 

62 59.0106 13.442 

63 59.5950 13.535 

64 60.1793 13.628 

65 60.7636 13.722 

66 61.3479 13.816 

67 61.9389 13.910 

68 62.5299 14.005 

69 63.1275 14.100 

70 63.7251 14.196 

71 64.3293 14.293 

72 64.9402 14.390 

73 65.5578 14.489 

74 66.6819 14.589 

75 66.8127 14.690 

76 67.4568 14.793 

77 68.1009 14.896 

64ths % STROKE 
mA 

signal 

78 68.7583 15.001 

79 49.4290 15.109 

80 70.0996 15.216 

81 70.7835 15.325 

82 71.4741 15.436 

83 72.1780 15.549 

84 72.8884 15.662 

85 73.6056 15.777 

86 74.3293 15.893 

87 75.0664 16.011 

88 75.8035 16.129 

89 76.5604 16.250 

90 77.3174 16.371 

91 78.0876 16.494 

92 78.8645 16.618 

93 79.6481 16.744 

94 80.4382 16.870 

95 81.2147 16.999 

96 82.0518 17.128 

97 82.8752 17.260 

98 83.6985 17.392 

99 84.5352 17.526 

100 85.3851 17.662 

101 86.2483 17.800 

102 87.1248 17.940 

103 88.0279 18.085 

104 88.9509 18.232 

105 89.9004 18.384 

106 90.8898 18.542 

107 91.9190 18.707 

108 93.0080 18.881 

109 94.1766 19.068 

110 95.4582 19.273 

111 96.9389 19.510 

112 100.0000 20.000 
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2” (120/64) Linear Needle Trim 

64ths % STROKE 
mA 

signal 

0 0.00000 4.000 

1* 0.00507 4.001 

2* 0.02032 4.003 

3* 0.04571 4.007 

4* 0.08000 4.013 

5* 0.12800 4.020 

6 0.18133 4.029 

7* 0.25067 4.040 

8 0.32533 4.052 

9* 0.41067 4.066 

10 0.50667 4.081 

11* 0.61333 4.098 

12 0.73067 4.117 

13 0.85867 4.137 

14 0.99733 4.160 

15 1.14667 4.183 

16 1.30667 4.209 

17 1.47200 4.236 

18 1.65333 4.265 

19 1.84533 4.295 

20 2.04267 4.327 

21 2.25600 4.361 

22 2.47467 4.396 

23 2.70933 4.433 

24 2.94933 4.472 

25 3.20533 4.513 

26 3.47200 4.556 

27 3.74400 4.599 

28 4.03200 4.645 

29 4.33067 4.693 

30 4.64000 4.742 

31 4.95467 4.793 

32 5.28533 4.846 

33 5.63200 4.901 

34 5.98400 4.957 

35 6.34667 5.015 

36 6.72533 5.076 

37 7.10933 5.137 

38 7.50933 5.201 

39 7.92000 5.267 

40 8.34667 5.335 

41 8.77867 5.405 

42 9.22667 5.476 

43 9.68533 5.550 

44 10.16000 5.626 

64ths % STROKE 
mA sig-

nal 

45 10.64533 5.703 

46 11.14133 5.783 

47 11.64800 5.864 

48 12.17067 5.947 

49 12.70400 6.033 

50 13.25333 6.121 

51 13.81867 6.211 

52 14.38933 6.302 

53 14.98133 6.397 

54 15.58400 6.493 

55 16.19733 6.592 

56 16.82667 6.692 

57 17.47200 6.796 

58 18.13333 6.901 

59 18.80533 7.009 

60 19.49867 7.120 

61 20.19733 7.232 

62 20.91733 7.347 

63 21.65333 7.465 

64 22.40533 7.585 

65 23.17333 7.708 

66 23.95733 7.833 

67 24.75733 7.961 

68 25.57333 8.092 

69 26.41067 8.226 

70 27.25867 8.361 

71 28.13333 8.501 

72 29.01867 8.643 

73 29.93067 8.789 

74 30.85867 8.937 

75 31.80267 9.088 

76 32.77333 9.244 

77 33.76000 9.402 

78 34.76800 9.563 

79 35.79733 9.728 

80 36.85333 9.897 

81 37.92533 10.068 

82 39.02400 10.244 

83 40.14933 10.424 

84 41.29600 10.607 

85 42.46933 10.795 

86 43.67467 10.988 

87 44.90133 11.184 

88 46.15467 11.385 

89 47.44000 11.590 

64ths % STROKE 
mA 

signal 

90 48.75733 11.801 

91 50.10133 12.016 

92 51.48267 12.237 

93 52.89600 12.463 

94 54.34133 12.695 

95 55.82933 12.933 

96 57.35467 13.177 

97 58.91733 13.427 

98 60.52267 13.684 

99 62.17600 13.948 

100 63.87200 14.220 

101 65.62133 14.499 

102 67.41867 14.787 

103 69.27467 15.084 

104 71.18933 15.390 

105 73.17333 15.708 

106 75.21600 16.035 

107 77.33867 16.374 

108 79.54133 16.727 

109 81.82933 17.093 

110 84.06400 17.450 

111 86.03733 17.766 

112 87.79733 18.048 

113 89.45067 18.312 

114 90.99733 18.560 

115 92.54400 18.807 

116 94.01067 19.042 

117 95.45067 19.272 

118 96.89067 19.503 

119 98.30400 19.729 

120 100.00000 20.000 

115 92.54400 18.807 

116 94.01067 19.042 

117 95.45067 19.272 

118 96.89067 19.503 

119 98.30400 19.729 

120 100.00000 20.000 

*NUMBERS NOT SHOWN ON                

INDICATOR DRUM 

SHADED AREA                 
REPRESENTS FRUSTRA ON 

THE SPHERICAL TIP RADIUS 
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2.219” (142/64) Equal Percent Cage Trim 

64ths % STROKE mA signal 

1 0.0056 4.0009 

2 0.0163 4.0026 

3 0.0331 4.0053 

4 0.0550 4.0088 

5 0.0881 4.0141 

6 0.1263 4.0202 

7 0.1763 4.0282 

8 0.2313 4.0370 

9 7.7063 5.2330 

10 8.0694 5.2911 

11 8.3938 5.3430 

12 8.7131 5.3941 

13 9.0319 5.4451 

14 9.3563 5.4970 

15 9.6813 5.5490 

16 10.0113 5.6018 

17 10.3519 5.6563 

18 10.7044 5.7127 

19 11.0669 5.7707 

20 11.4413 5.8306 

21 11.8263 5.8922 

22 12.2275 5.9564 

23 12.6513 6.0242 

24 13.0913 6.0946 

25 13.5481 6.1677 

26 14.0263 6.2442 

27 14.5213 6.3234 

28 15.0331 6.4053 

29 15.5663 6.4906 

30 16.1169 6.5787 

31 16.6888 6.6702 

32 17.2775 6.7644 

33 17.8875 6.8620 

34 18.5150 6.9624 

35 19.1581 7.0653 

36 19.8238 7.1718 

37 20.5063 7.2810 

38 21.2044 7.3927 

39 21.9250 7.5080 

40 22.6625 7.6260 

41 23.4213 7.7474 

42 24.1969 7.8715 

43 24.9944 7.9991 

44 25.8031 8.1285 

45 26.6394 8.2623 

46 27.4863 8.3978 

47 28.3606 8.5377 

48 29.2463 8.6794 

64ths % STROKE mA signal 

49 30.1538 8.8246 

50 31.0781 8.9725 

51 32.0244 9.1239 

52 32.9869 9.2779 

53 33.9656 9.4345 

54 34.9669 9.5947 

55 35.9900 9.7584 

56 37.0244 9.9239 

57 38.0800 10.0928 

58 39.1581 10.2653 

59 40.2531 10.4405 

60 41.3644 10.6183 

61 42.4975 10.7996 

62 46.6469 10.9835 

63 44.8131 11.1701 

64 46.0013 11.3602 

65 47.2113 11.5538 

66 48.4325 11.7492 

67 49.5050 11.9208 

68 50.3188 12.0510 

69 51.0288 12.1646 

70 51.6775 12.2684 

71 52.2938 12.3670 

72 52.8769 12.4603 

73 53.4431 12.5509 

74 53.9988 12.6398 

75 54.5381 12.7261 

76 55.0663 12.8106 

77 55.5888 12.8942 

78 56.1056 12.9769 

79 56.6225 13.0596 

80 57.1288 13.1406 

81 57.6350 13.2216 

82 58.1406 13.3025 

83 58.6469 13.3835 

84 59.1475 13.4636 

85 59.6538 13.5446 

86 60.1594 13.6255 

87 60.6656 13.7065 

88 61.1719 13.7875 

89 61.6831 13.8693 

90 62.1950 13.9512 

91 62.7063 14.0330 

92 63.2288 14.1166 

93 63.7513 14.2002 

64ths % STROKE mA signal 

94 64.2738 14.2838 

95 64.8075 14.3692 

96 65.3463 14.4554 

97 65.8913 14.5426 

98 66.4356 14.6297 

99 66.9913 14.7186 

100 67.5525 14.8084 

101 68.1188 14.8990 

102 68.6856 14.9897 

103 69.2631 15.0821 

104 69.8463 15.1754 

105 70.4344 15.2695 

106 71.0288 15.3646 

107 71.6281 15.4605 

108 72.2331 15.5573 

109 72.8438 15.6550 

110 73.4600 15.7536 

111 74.0813 15.8530 

112 74.7088 15.9534 

113 75.3413 16.0546 

114 75.9794 16.1567 

115 76.6225 16.2596 

116 77.2719 16.3635 

117 77.9263 16.4682 

118 78.5863 16.5738 

119 79.2519 16.6803 

120 79.9288 16.7886 

121 80.6050 16.8968 

122 81.2869 17.0059 

123 81.9750 17.1160 

124 82.6731 17.2277 

125 83.3719 17.3395 

126 84.0813 17.4530 

127 84.7913 17.5666 

128 85.5169 17.6827 

129 86.2544 17.8007 

130 87.0025 17.9204 

131 87.7613 18.0418 

132 88.5369 18.1659 

133 89.3400 18.2944 

134 90.1594 18.4255 

135 91.0069 18.5611 

136 91.8869 18.7019 

137 92.8106 18.8497 

138 93.7900 19.0064 

139 94.8350 19.1736 

140 95.9900 19.3584 

141 97.3269 19.5723 

142 100.0000 20.0000 
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