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ATTENTION

Re-Calibration of this Electronic Actuator is required.

1. Although calibrated before leaving the factory, variations in
input signals will require re-calibration prior to start-up. Referto
the Calibration Section of this manual for complete instructions.

2. This actuator is equipped with signal protection circuitry. Re-
calibration will require changing the setting of the DIP switches
which are a part of the protection system. Refer to the Protec-
tion Circuitry Section of this manual for complete instructions.

OPERATIONAL NOTICE

The ELMA electronic stroke actuator is designed to function only when
the pump is operational. To ensure proper adjustment of pump stroke
length, the actuator should operate only when the pump motor is also
operating. Control systems should be designed to ensure that the
actuator does not operate to change stroke setpoint when the pump is
not operating. This can be accomplished by:

1) Removing power from the actuator when the pump motor is turned off.

2) Removing the mA input signal from the actuator when the pump motor
is turned off, and setting the signal protection option to "freeze at last
setting on loss of signal” as per table 1, page 12.
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MODEL CODE BREAKDOWN
SELECTING AN ELMA MODEL NUMBER (e.g. BEMDA-BP)

1 2 ' 3 i 4 5
Pump Size Actuator Type Input Siénal Action Power Requirement
B = 680 E = NEMA 4 C =10-50 mA D = Direct Action A =115v, 60 Hz
C =880 W =NEMA 7 D=1-5mA R = Reverse Action C = 220v, 50 Hz
D =200 Z = Special M = 4-20 mA(®)
V=1-5VDC

Notes:

P = 3-15 psi NEMA 4 only®

S = Split Range (50%; 4-20 or 12-20 mA)
X = No Auto Signal

Z = Special

OPERATOR STATION OPTIONS

(For Customer Mounting and Wiring)

= Manual Potentiometer (Follows pump mounted potentiometer signal only)®
= Manual Potentiometer w/Meter Readout (247

= Auto-Manual ¥

= Auto-Manual w/Meter Readout 21347

Ratio Control

Ratio Control w/Meter Readout @7

Ratio Control w/Meter Readout and Auto-Manual @317
Ratio Control w/Auto Manual @

No Option {Straight Automatic)

Special

NXIommooOom>
|

OPERATOR STATION ENCLOSURES

= NEMA 4X Stainless, Rain/Moisture Tight/Corrosive Resistent Outdoor Pump Mounted"”’
= NEMA 4X Plastic, Rain/Moisture Tight/Corrosive Resistant, Pump Mounted”

NEMA 4X Piastic, Rain/Moisture Tight/Corrosion Resistant?”

NEMA 4X Stainiess, Rain/Moisture Tight/Corrosion Resistant {Qutdoor)”

No enclosure, Components only

Special

H
J

p
S
X
z

1. For split range jobs, the order must specify whether the lower {e.g., 4-12 mA) or upper (3.9.
12-20mA) signal portion range is required, and also whether reverse action is needed. A
very common application for this feature is for acid or alkali injection in response t¢ a pH
signal for neutralization jobs, where the lower range signal requires reverse action.

2. Meter readout is for direct acting only.

Auto-manua!l includes auto-manual switch and manual potentiometer, switch is non-
shorting type.

w

Option A and B in position 6 require Position 3 = X {no auto signal)
3-15 psi option not available on NEMA 7 actuators

Option M also includes 4-20 mA output as standard.

Noe o oM

Operator station options with meter readout (Position B,D,F or G) are only availgble in
NEMA 4X plastic enclosure (Position 7 - J or P). Meter is located inside the enclosure
behind transparent cover. Meter does not have a NEMA rating.

5



INTRODUCTION
* GENERAL DESCRIPTION

The PULSA stroke length controller is an.

electromechanical control device which
adjusts the output flow of a PULSA Series
pump according to an external process con-
trol signal. The controller design provides a
compact, integral to the pump servo amplifier
configuration, which utilizes AC synchronous
motor technology as the primary driver. The
stroke length is linear and proportional
(directly or indirectly, as chosen by the cus-
tomer) to the input control signal. Likewise,
the reference feedback signal which is provid-
ed for remote monitoring of actual stroke
length position, is also linear and proportion-
al. Control of stroke length can be done man-
ually by using the electronic override switch
and a hand knob. An external mechanical
indicator is mounted directly on the controller
to indicate percent of stroke length.

* STANDARD FEATURES

1. Input Signals:

4-20 mA @ 250 ohm

1-56 mA @ 1000 ohm

10-50 mA @ 100 ohm

1-5 vdc
2. 4-20 mA feedback output signal.
3. External stroke length indicator
{mechanical).
Manual override provision (mechanical).
NEMA 4 or UL listed NEMA 7 enclosure
design.
Integral actuator/servo amp design.
Signal loss detection circuitry.
Over signal protection.
115 volit @ 60 Hz operation.
. The input and output signals are isolated

from the power supply only.

o

CLm~No»

+ OPTIONAL FEATURES

puxy

. 3-15 PSl input signal @ 0 C.FM.

2. Variable ratio control.

3. Reverse acting control (e.g., 4 mA = 100%,
20 mA = 0%).

4. Split-ranging.
5. 220 volt @ 50 Hz operation.
6. Specials — consult the factory for your
special application.
MANUAL ] CIRCUIT
OVERRIDE BOARD
SWITCH ‘
SYNCHRONQUS
FEEDBACK / MOTOR
POT & GEARS E
TIMING BELT MECHAN | CAL
\ / STOPS
ggg%‘fOEN _ J ~ ADJUSTING
- SCREW
INDICATOR = P
MANUAL
ADJUSTMENT\

C
§

FIGURE 1
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PRINCIPLES OF OPERATION

. BASIC ACTUATOR
(Figure 1)

The ELMA, (Electronic Lost Motion Actuator).

is a simple control system composed of a
position sensing device, an electronic circuit
and a mechanical interface. The position sen-
sor determines the actual stroke length, while
the circuitry determines whether to increase,
decrease or remain the same, and the
mechanical interface actually performs the
work of changing stroke length. S

The stroke length of a PULSA Series pump is
determined by adjusting a screw. This screw
(referred to as the adjusting shaft) has a trav-
el of 10 turns over the span of stroke length.
In the ELMA design, an AC synchronous
motor is couplied to this adjusting shaft
through a timing belt and gears, and is the
means of adjusting stroke length.

Also connected to the adjusting shaft is a
potentiometer which acts as a position sens-
ing device. This potentiometer is mechanical-
ly coupled to the adjusting shaft via gears and
a timing belt, and is limited to 10 turns. This
limit is done mechanically by an adjustable
collar and a stop on the adjusting shaft. The
feedback potentiometer provides a voltage to
the circuit board which corresponds to actual
stroke length.

The circuit board's main function is to com-
pare two analog signals to each other, and to
determine whether to increase, decrease, or
keep the same stroke length. The two analog
signals come from the feedback potentiome-
ter and from an external instrument,
(Exampies of this include flowmeters, PH.
meters, rheostats, and computers). The com-
parison dictates whether the two signals are
greater than, less than, or equal, and turns on
a mechanical relay to make the AC synchro-
nous motor turn either clockwise, counter-
clockwise, or stop.

The most common input signal is a 4-20 mA
current signal. In order to compare “apples to
apples”, this current needs to be converted to
a voltage so the circuit board can compare it
to the voltage signal provided by the feedback
potentiometer. This is done by a 250 ohm
shunt resistor, which converts 4-20 mA to a 1-

5 volt signal. A 1-5 volt input signal ¢can also
be used by clipping this connection to the
shunt resistor (Refer to Table 2 on Page 18).
The voltage signal from the feedback poten-
tiometer is adjustable through the “High Cal”
and “Low Cal” trims, so that the feedback
voltages and the input voltages are of compa-
rable voltage magnitudes.

TABLE 2
Signal Input Selection (Jumpers)

Iinput Terminals Jda 1 J5 | U6 | J7
1-5V 1&3 —_ — — | Out
1-5 mA 1&2 Out | Out | In In
4-20 mA 182 Out| In [ Out] In
10-50 mA 1&2 in | Out | Out| In
Remote | AutoManual | — | — | — | Qut

« FEATURES

CURRENT OUTPUT SIGNAL

A 4-20 mA output signal is provided for
remote monitoring of stroke iength. This sig-
nal is generated by a voltage to current con-
verter which is driven directly by the feedback
potentiometer. This source can drive an
impedance of up to 250 ohms. The range of
the current outputs are adjustable on the cir-
cuit board by adjusting the zero and span trim
potentiometers.

MANUAL OVERRIDE

By moving the manual override switch to the
manual position, stroke length control can be
accomplished by hand turning the microme-
ter knob.

SIGNAL LOSS DETECTION

The circuit board can be configured such that
if a loss of input signal occurs, it will maintain
the stroke length at the position of the last
given signal OR drive the stroke length to
zero.

OVER SIGNAL PROTECTION

The circuit board disregards out-of-range sig-
nals which can lead to problems with over-
driving.

NEMA 7
UL listed enclosure for Class | Groups.C & D.



- OPTIONS
PNEUMATIC INPUT SIGNAL

This option aliows the use of a 3-15 PSI pneu-
matic input signal to control stroke length. An

integral pressure transducer converts the -

pneumatic signal to a 1-5 V voltage signal,
thus controlling stroke iength.

RATIO CONTROL

This option establishes a “ratio” between the
input signal and resulting stroke length. This
ratio can range from 100%:100% to 100%:0%.
The ratio is infinitely adjustable over this
range by adjusting a remote potentiometer.

SPLIT RANGING

The split-ranging option provides full actuator
response over one half the input signal range.
Response can be set for the lower or upper
half of the signal range and can be direct or
reverse acting.

INSTALLATION

+ CHECK MODEL NUMBER

Check the ELMA model number breakdown for
proper power supply connection. The maodel
number, as well as the pump serial number,
should be referred to for locating the proper
wiring diagram, parts list and installation
drawings. This information will describe the
various options with which your electric actua-
tor, and the pump have been supplied and
show you where to make external connections
for power, signal and other control options.

» WIRING INSTRUCTIONS

It is important that AC power for the ELMA
unit be delivered in a separate conduit from
the process signal or wiring for optional
accessories. A separately switched, and
protected circuit is recommended for the
actuator power supply. Wiring the actuator in
parallel with other devices (i.e. pump motor)
can result in damage to the circuitry.

Remove the actuator cover, which is held on
by 7 screws, or screwed on as on NEMA 7, to
expose the actuator wiring connection ter-
minals. There are 3 #18 gauge wires provid-
ed for the AC power connection. These wires,
approximately 12” long, are color coded for
ease of installation. An in-line fuse is provid-
ed for protection.

Note: Explosion proof actuators are Under
writers Laboratories (UL) listed and are
labelled with the hazardous environments for

. which they are rated, along with any special

installation specifications required in support
of UL listing. They must be installed, wired,
operated, and maintained in accordance with
local electrical codes.

Run the signal and accessory wiring using the
second conduit fitting. An 22 AWG wire size
or larger is recommended. Twisted and

- shielded conductors can do much to reduce

noise problems. Make all connections as per
the diagram that applies to the combination
of signal and accessories provided. Leave the
actuator cover off for calibration.

CALIBRATION

Before shipment all actuators are calibrated
to provide proper response to the input signal
specified at the time of order. However, after
installation, it is recommended that the unit
be re-calibrated to compensate for any differ-
ence between factory and field conditions.

All actuators built after 3/89 utilize a revised
circuit board, Part #W210412-000 (Fig. 3),
while units built prior to this date use Part
#W208641-000 (Fig. 4). The revised circuit
board incorporates several new features
including programmable signal loss and over
signal protection. To facilitate calibration, this
feature must be disabled. If your unit uses the
revised circuit board, refer to the Section on
Protection Circuitry before proceeding.

+ MECHANICAL STOPS
(Figure 1 & 7)

1. Loosen setscrews on front and rear
mechanical stops.

2. Turning worm shaft, position crosshead at
full forward extension.

3. Thread adjustment shaft up to piston
leaving a gap between the piston and
crosshead of .002 inches.

4. Slide front mechanical stop forward until
it is tight against the gearbox wall. Secure
in place with setscrews.

5. Note position of dial counter. Turn adjust-
ment shaft clockwise 10 times.

6. Slide rear mechanical stop back against
bushing. Secure in place with setscrews.

7. Loosen knob and duo-dial.



8. Reset dial to 10 and secure with setscrew.

NOTE: Pumps with stroke length of .375” will
need 7.5 on the dial .at 100% stroke
setting.

9. Position knob lining up long marks on
knob with numbers on dial. Secure in
place with setscrews.

10. With override switch in manual position,
rotate adjustment shaft to 0% stroke and
then to 100% stroke. This will position the
feedback potentiometer to allow calibra-
tion of ELMA. )

« COMPARATOR CIRCUIT
(See Figures 3,4 & 5)

CALIBRATION

If equipped with pneumatic input refer to that
section for calibration. If equipped with ratio
control use one of the following procedures but
perform all adjustments at 100% ratio setting.

1. Comparator calibration procedure to be
used with units supplied for AUTO control
from a remote process signal.

a. With the override toggle switch in the
“MAN” position wire the actuator per
the supplied wiring diagram.

b. Locate the negative lead of a voltmeter
to TB1-1 and the positive lead to TB1-3.

c. With the voltmeter in the DC mode mea-
sure and record the voltage across TB-1
and TB-3 at 0% and 100% process signal.

Ex: 4mA process signal = 1VDC
20mA process signal = 5VDC

d. Remove the process signal from the
board.

e. Manually adjust the micrometer hand
knob to 0% stroke setting.

f. Locate the positive lead of the voltmeter
to the wiper terminal (black lead) of the
feedback potentiometer while the nega-
tive lead is on TB1-1. Adjust the “Low
Cal” potentiometer so that the wiper
voltage equals that read in Step C at 0%
process signal.

g. Manually turn the hand knob to the
100% setting and adjust the “High Cat”
trim potentiometer so that the wiper
voltage now equals that read in Step C at
100% process signal.

h. Repeat Steps f and g until the voltages
from the feedback wiper are stabilized to
match the respective voltages read from
Step C.

i. Reconnect the process signal and place
the override toggle switch to Auto posi-
tion. Verify proper operation. [f the
actuator fails to fully adjust to either
endpoint or does not switch off, then
readjust the “Low” or “High Cal” trim
potentiometer depending on which end-
point is off, until proper adjustment is
achieved.

REMOTE AUTO/MANUAL CALIBRATION

2. Comparator calibration procedure to be
used with units supplied for MANUAL con-
trol from a remote manual potentiometer
or units supplied for AUTO/MANUAL con-
trol from a remote process signal and
remote manual potentiometer.

a. With the override toggle switch in the
“man” position wire the actuator and
remote enciosure per the supplied
wiring diagram. ‘

b. For AUTO/MANUAL units turn the
remote control switch to the “auto”
position.

¢. Perform Steps b-i as outlined in
Procedure 1). For MANUAL units substi-
tute a signal generator in place of the
process signal.

d. Place both the override toggle| switch
and remote control switch in the “man”
position.

e. With the manual stroke adjustment
potentiometer at 0% measure the volt-
age across TB1-1 and TB1-3. Adjust the
“Low” trim potentiometer on the back of
the remote potentiometer assembly until
the measured voltage equals that mea-
sured in Step 1-c at 0% process sfgnal.

f. Turn the manual stroke adjustment
potentiometer to 100%. Now adjust the
“High” trim potentiometer on the back
of the potentiometer assembly until the
voltage across the TB1-1 and TB1-3
equals that measured in Step 1-c at
100% process signal.

g. Repeat Steps e and f until the méasured
voltages are stabilized to match the
respective voltages read from Step 1-c.
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h. Place the override toggle switch in the
“auto” position. Verify proper operation
of the controller through the stroke
adjustment potentiometer. If the actua-
tor fails to fully adjust to either endpoint
or reaches one endpoint and does not
switch off, then readjust the “Low” or
“High” trim potentiometer on the back
of the potentiometer assembly depend-
ing on which endpoint is off, until prop-
er adjustment is achieved.
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+ DEADBAND
(See Figures 3 & 4)

Adjustment of the deadband determines how
closely the comparator circuit will attempt to
match the feedback signal to the input signal.
It provides a “window"” of acceptable voltage
tolerances.

Example:

If the deadband is too lopose the com-
parator circuit is not as sensitive to signal
change and may not fully adjust to the change
of an input signal.

If the deadband is too tight the com-
parator circuit may constantly “hunt” causing
erratic actuator movement with no change to
the input signal.

Dead band adjustments are preset at the fac-
tory. If adjustments to the deadband have
been unsuccessful you can go back to factory
preset by turning the trim potentiometer
screw ten times (CCW) “counter-clockwise”
then one turn (CW) “clockwise”.

+« METER READOUT
(See Figures 3 & 4)

a. Put a proper load and/or meter across TB1-
7 as (+) and with TB1-8 as (-), for a 4-20 mA
signal.

b.With the micrometer hand knob at 0%,
adjust the zero adjust so that 4 mA is output
from the circuit and/or meter reads mini-
mum,

c. With the micrometer hand knob at 100%
adjust the span adjust so that 20 mA is out-
put from the circuit and/or meter reads
maximum.

d.Repeat steps b and ¢ until 4-20 mA is output
from the circuit when 0% and 100% is
dialed in and/or meter reads minimum and
maximum.



+ RATIO CONTROL

Due to highly toleranced components no
adjustments are necessary.

« PNEUMATIC INPUT
(See Figure 5)

a. With the override toggle switch in the
“man” position wire the actuator per the
supplied wiring diagram.

b. Connect the negative lead of a voltmeter to
TB1-1. This point is a circuit board com-
mon.

c. Locate the positive lead of a voltmeter to J6
of the option board.

d.Input a 3 PSI signatl into the 1/4” NPT port
and adjust the zero adjust until a 1 volt read-
ing is obtained.

e.Input a 15 PSI input and adjust the span
adjust on the option board until a 5 volt
reading is obtained.

f. Repeat Steps d and e until a 1-5 volt range
is obtained while inputing a 3-15 PSI signal.

g.Remove the pneumatic signal from the
board and place the override toggle switch
in the “remote” position.

h. Locate the positive lead of the voltmeter to
the wiper terminal (black lead) of the feed-
back potentiometer.

i. With the micrometer hand knob at the 0%
stroke setting adjust the “Low Cal” trim
potentiometer until a 1 volt reading is
obtained.

j. Turn the knob to the 100% setting and
adjust the “High Cal” trim potentiometer
until a 5 volt reading is obtained.

k. Repeat Steps i and j until the voltages from
the feedback wiper stabilize at 1 and 5 volis.

|. Reconnect the pneumatic signal and place
the override toggle switch to auto. Verify
proper operation. If the actuator fails to full
adjust to either endpoint or reaches an end-
point and does not switch off then readjust
the “Low"” or “High Cal” trim potentiometer
depending on which endpoint is off, until
proper adjustment is achieved.

11

« PROTECTION CIRCUITRY

The signal protection circuitry determines
how the actuator responds in the event of a
loss of signal or oversignal condition. Once
the unit has been calibrated to a specific input
signal it recognizes any signal which is less
than the calibrated low end signal as a loss of
signal and any signal greater than the cali-
brated high end signal as an oversignal.
Responses are determined by the setting of
the 3 position DIP switch (see Fig. 3).: During
calibration the circuit may see underi or over
signals and therefore the protection feature
must be turned off for proper adjustments to
be made. Table 1 illustrates how the DIP
switch settings relate to the different modes.

Re-calibration will require changing the set-
ting of the dip switches to the open position
{(refer to Table 1, Function 1).

%)
%]
O
¢

[ -, [ ard

Figure 5, W208814-001



TABLE 1
DIP SWITCH SETTINGS

{Figure 3)
SWITCH POSITION
FUNCTION S1 S2 S3
1. Calibration Mode, Protection Disabled Open Open Open
2. Drive to Zero on Loss of Signal Closed Open -
3. Freeze at Last Setting on Loss of Signal Open Closed -
4. Over Signal Protection - - - Closed

NOTE: 1. If both S1 and S2 are closed Function 3 will be active.
2. '~ signifies switch can be in either position for that function.
3. Set switches by depressing the appropriate side with a straightened paper clip or
similar object. Depressing side marked “OPEN" will open the switch, depressing
the other side will close it.

12
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TROUBLESHOOTING

PROBLEM PROBABLE CAUSE
Actuator Does Not Adjust 1. No AC power to actuator.
2. Pump not running.
3. Override switch no in Auto position.
4. Control signal off, incorrect, or of inverted polarity.
5. Ratio control (if so equipped) set at or very near zero percent.
6. Blown fuse.
7. Wiring discontinuity.
8. Defective feedback potentiometer. (See “Repairs”).
9. Circuit board malfunction.
10. Broken drive beit.
Actuator Adjusts to 1. Control signal incorrect or of inverted polarity.
Incorrect Setting 2. Incorrect ratio control setting (if so equipped).
3. Circuit board out of calibration (See “Calibration”).
4. Meter readout out of calibration (if so equipped).
(See “Calibration”).
5. Actuator misaligned to pump. (See “Repairs”).
6. Defective feedback potentiometer. (See “Repairs”).
7. Circuit board malfunction.
Actuator Adjusts in 1. Control signal incorrect or of inverted polarity.
One Direction Only 2. Incorrect ratio control setting (if so equipped).
3. Wiring discontinuity.
4. Defective feedback potentiometer. (See “Repairs”).
5. Circuit board malfunction.
Erratic Operation 1. Wiring discontinuity.
2. Narrow deadband. (See “Calibration”).
3. Erratic control signal. (See “Deadband”).
4. Noisy control signal (check grounding and shielding of
control signal leads).
5. Defective feedback potentiometer. (See “Repairs”).
6. Circuit board malfunction.

14




REPAIRS

« POTENTIOMETER

1. Remove P3 connector from circuit board.

2. Verify full potentiometer resistance of
approximately 1000 ohms between pins 2
and 3.

3. A needle type (analog) meter is recom-
mended for checking potentiometer opera-
tion. As the potentiometer gear is turned
counter clockwise (as seen from the gear
end), the resistance between pins 1 and 2
should vary uniformly from zero to approx-
imately 1000 chms.

As the potentiometer gear is turned clock-
wise (as seen from the gear end), the resis-
tance should vary uniformly from approxi-
mately 1000 ochms to zero.

4. If the extreme readings vary significantly
from zero to 1000 ohms respectively or if
the resistance variation with rotation is not
smooth at any point, the potentiometer
should be replaced. If the directions of
rotation are the reverse of those stated
above, then the potentiometer has been
wired for reverse acting operation.

5. To replace the potentiometer assembly,
pre-set the pump stroke indicator to the
"050" (50%) setting. Use a meter as described
above to set the resistance of the
potentiometer to 500 ohms, which represents
‘mid-scale.

1

6. Install the potentiometer carefully without
rotating or changing the position. Reconnect
P3 to the circuit board.

» ZERO ADJUST ON DUO DIAL
See “Mechanical Stops”, pages 5 and 6.

+ CONVERSION

To convert a manual control 200, 680 or 880
pump to ELMA control, the following assem-
blies are required:

1. Conversion Kit and actuator.

15

2. Option Kit As Required
+ Ratio Control Option - W208946-000

* Pressure Control Option - W208947-001 (for
NEMA 4 actuator only)

* Pressure Control with Ratio Option -
W208947-002 (for NEMA 4 actuator only)

- Split Range Control Option - W209725-001

Check to make sure you have the appropriate
assemblies before beginning the conversion.

Note: Loosely tighten screws. Perform final
tighten during mechanism adjustment
unless otherwise specified:

A. REMOVAL OF MANUAL CONTROL
1. Remove cover and drain gearbox.

2. Unthread nut, sleeve and jam nut.
Unthread the adjustment shaft and pull out
from gearbox. Note: Adjustment shaft is
left handed.

3. Carefully pull barrel indicator and bushing
off at gearbox if not removed in Step 2.

4, Remove reagent head assembly, pump
head assembly and cross head (Models 200
and 680 only) from gearbox.

5. Remove pump from base.

6. If the adjustment shaft hole diameter in the
gearbox measures .625 + 000/-.001 proceed
to Section C “Preparing Gearbox for ELMA
Mounting”.

B.MACHINING GEARBOX

1. With table indicated perpendicular to
machining head clamp gearbox to: table
with head end down.

2. With indicator, locate machining head to
center of adjustment shaft hole in gearbox.

3. Bore adjustment shaft hole, to .625

+000/~001" diameter.

4. For Model 880 gearboxes, inside spotface
must be 1.00” diameter. (Optional 1.00
wide mill cut centered on adjustment shaft
hole acceptable).
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To replace the potentiometer assembly,  pre-set the pump stroke indicator to the "050" (50%) setting.  Use a meter as described above to set the resistance of the potentiometer to 500 ohms, which represents mid-scale.

Install the potentiometer carefully without rotating or changing the position.  Reconnect P3 to the circuit board.  
  
       







            

   pre-set the pump to the 050 (50%) stroke indicator setting.  Use a meter as described above to set the potentiometer to a reading of 500 ohms, which woudl be the middle of the scale.
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C. PREPARING GEARBOX FOR
ELMA MOUNTING (Figure 7 & 8)

. Press bushing into gearbox with flange to
the inside. Note: Insert O-ring in bushing
before pressing into gearbox. .

2. Feed adjustment shaft through bushing
into gearbox, threaded end first.

3. Slide rear mechanical stop onto adjustment
shaft. See Fig. 7 Place 2 #8-32 set screws 90
degrees apart prior to assembly.

ELMA BRACKET FRONT
CONVERSION KIT MECHANI CAL
BUSH ING STOP
PUMP MODEL ASSEMBLY NUMBER
200 , 680 | W210294-660 BELT COVER M
880 ! W210294-880 XE‘
]
ACTUATOR ASSEMBLY 1)
: ACTUATOR ASSEMBLY]ACTUATOR ASSEMBLY T
MODEL |STROKE|CYCLES| ™" NUMBER ' NEMAZ | "NUMBEA  NEmto ;
680 AE| 3/8 | 60 Wz W210210-001 W210502-001 by = M J - ol— = =
680 AE| 3/8 150 Hz wW210210-003 W210502-003 __J ‘ ]
680 AE| 1/2 60 Hz W210210-000 W210502-000
680 AE| 1/2 150 Hz W210210-002 W210502-002
680 AP| 3/8 . 60 Hz W210234-001 . ----------- KNOB A N
680 AP| 1/2 | 60 Hz WZ210234-000 | —=-c--=---= N— ADJUSTMENT
680 AP| 1/2 |50 M2 | wW210234-002 |  S---o-si-oT TIMING GEAR SHART
880 AE| 5/8 [ 60 Hz W210210-000 W210502-000 REAR MECHANICAL
880 AE| 5/6 | 50 Hz W210210-002 W21050 STOR
880 AP| 5/8 | 40 Hz W210234-000 | =--==c=---= :
880 AP| 5/8 |50 Hz W210234-002 | ----------- . FIGURE 7
CONTROL ROD ASSEMBLY
s o o
BELT
COVER
MOUNT
HOLES (2}
NG
oN
T
TER
NG
J5 Dia
ADJUSTMENT
A= BRACKET
MOUNT ING HOLE .
HOLES
MODEL 680
B= BRACKET
b TIMING
MODEL 880 in
FIGURE 8
ELMA BRACKET N4/N7

- Slide front mechanical stop onto adjust-

ment shaft. (Place 2 #8-32 setscrews 90
degrees apart prior to assembly).

.Thread adjustment shaft into gearbox.

Note: Adjustment shaft is left handed.

- Slide adjustment shaft extension over

adjustment shaft and into bushing.

.For NEMA 7, skip to D.

NYLON WASHER
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8. Locate template provided over shaft exten-
sion and worm shaft. Mark 4 mounting
hole centers. (Note: There are 8 holes in
template. Only use 4 holes indicated in Fig.
8 for model pump being converted).

9. Remove template. Drill and tap #10- 32UNF-
2B through at locations marked in Step 7.

10. Flush gearbox to remove all chips from
inside gearbox.

D. ASSEMBLY OF ELMA CONTROL

1. Reinstall -crosshead, pumphead and

reagent head assembly.

2. Holding rear mechanical stop against
bushing, push adjustment shaft extension
forward until it hits the stop. Slide nylon
washer, over shaft extension. Slide tim-
ing gear over shaft extension forward to
gearbox. Secure timing gear in piace with
2 #8-32 setscrews spaced 90 degrees
apart.

3. Turning worm shaft, position crosshead at
full forward extension.

4, Thread adjustment shaft up to piston leav-
ing a gap between piston and crosshead
of .002 inches.

5. Slide front mechanical stop forward until it
is tight against the gearbox wall. Secure
stop in place with setscrews.

6. Place reference marker on timing gear and
gearbox. (Felt marker works best.

7. Slide rear mechanical stop back against
bushing and secure in place with
setscrews.

8. Pull timing gear and shaft extension from
gearbox. {(Check that nylon washer
remains next to timing gear).

9a. NEMA 4 only, apply Permatex Form-A-
Gasket to the 4 #10 fillester head screws
that mount ELMA bracket to gearbox.
{Note: On 880 pumps place seal spacer
washers on top 2 screws between gear-
box and mounting plate). Mount bracket
to gearbox.

9b. NEMA 7 only mount actuator and gearbox
on base.

10. With nylon washer still next to timing gear
slide shaft extension back into gearbox.

11. Place second nylon washer on shaft
extension against the timing gear.
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12. Position timing belt over gear, pinion, and
adjuster as shown in Fig. 8.

13a. NEMA 4 only, install belt guard and

bracket. Space upper standoff #8 fiat
washer between bracket and standoff to
insure proper alignment of adjustment
shaft extension.

13b. NEMA 7 only, install belt guard and
bracket.

14. With the adjustment shaft at 100% stroke
(fully retracted) set duo-dial at 10 and
mount on shaft extension. (Be sure to
position locking groove in dial over roll
pin on bracket). Secure in place: with
setscrew provided.

15. Mount knob on shaft extension taking care
to position long marks on knob with num-
bers on dial. Secure in place with 2 #6-32
setscrews spaced approximately 90
degrees apart.

16. Mount gearbox on base.

E. ADJUSTMENT OF ELMA CONTROL

1. With override switch in manual position,
rotate adjustment shaft to 0% stroke, then
to 100% stroke. This will pasition the feed-
back potentiometer to allow calibration of
ELMA.

2. See Section on “Calibration Instructions for
Adjusting Mechanism” for adjustment and
assembly completion.



SPECIFICATIONS

NEMA 4 Actuator Enclosure

0-100% Stroke Length indicator at pump

115V, 60Hz OR 220 v, 50 Hz, 1 Phase AC Supply

Signal Ranges: 4-20mA dc @ 250 OHM Impedance
1-5 v dc GREATER THAN 270,000 OHM
3-15 psi Instrument Air

Dead Band Adjustment form 0.5% to 6.0%

15 Sec. Max Response Time for 0-100% Change

Micrometer Manual Override with Override Switch

Output Signal: 4-20mA dc

Operating Temperature Range: -25° to +65°C

Outstanding Features

NEMA 4 moisture tight or NEMA 7 explosion proof
(Class 1, Division 1, Group C + D actuator enclosure)
Manual override with override switch — Standard
0-100% stroke length indicator at pump — Standard
High Resolution Servo-Amp built into actuator — no separate cabinet required.
15 Sec Max. response time for 0-100% change
Power consumption is only 60 watts
Compact space saver design
Electric (standard) or pneumatic (option) signal capability
Circuit board drives at 4-20mA signal for “handshake” {(control interface) mode
Signals completely isolated form AC supply
Closed loop control system utilizes AC synchronous motor technologies
Can operate under continuous stall or without signal without damage
Plug capability for ratio control
Design allows easy field conversion

Available Options

Explosion Proof

Special Signals — Reverse Action, Split Range

Controls — Electric Manual, Auto-Manual, Meter Readout, 0-100% Ratio
Control Enclosures — NEMA 7 Explosion Proof
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AP ELMA CONTROL OPTION AE ELMA CONTROL OPTION

27— 2
2

MODEL 200/680/880-AE/AP
NEMA 4 ACTUATOR ASSEMBLY
ELMA CONTROL

PTEM | PART NAME QT ITEM | PART NAME QTY
K ENCLOSURE 1 27 ELBOW (AE) 2
2 ENCLOSURE GASKET 1 27 ELBOW (AP) 1
3 FILLISTER HEAD SCREW 1 26 ADAPTOR (AP} 1
4 MOUNT ING BRACKET 1 29 TUBE FITTING (AP) 1
5 HEX NUT 5 30 LOCK WASHER 7
6 LOCK WASHER & 31 FILLISTER HEAD SCREW 7
7 MAIN CIRCUIT BOARD i 32 OVERLOAD LABEL. 1
5 CIRCUIT BOARD GASKET 1 33 TIMING GEAR 1
9 STAND OFF 1 34 TIMING BELT 1
10 STAND OFF 3 35 BEARING 1
1 STAND OFF 3 36 BELT ADJUSTER 1
12 STAND OFF 1 37 FLAT WASHER 1
13 STAND OFF 3 38 FILLISTER HEAD SCREW 1
14 MOTOR ASSEMBLY 1 33 FLANGED BEARING 1
15 A.C. LINE ASSEMBLY 1 &0 ROLL FiN i
16 TIE RAP 1 41 STAND OFF 2
17 FUSE H 42 FLAT WASHER 6
18 PINION GEAR 1 43 BRACKET 1
16 PINION GEAR SET SCREW z 44 BELT GUARD GASKET 1

2C BEAR NG 1 FIGURE 9 45 BELT GUARD 1

21 FEEDBACK POT / SWiTCh ASSY 1 46 CAP LUG 2

22 FEEDBALK BRACKET ASSEMBLY 1 L7 WARN ING LABEL 1

22 MOUNT ING BLOCK 1 48 FILLISTER HEAD SCREW 2

24 LOCK NUT z 49 WIRING DIAGRAM LABEL 1

25 MOUNT ING PLATE 1 50 TOGGLE SwWITCH BOOT 1

2¢ CONDU!I T SEAL Z 52 PRESSURE OPTION KIT (AP) 1
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NOTES:

1. 1TEMS 2. 21 AND
2. CROSSHEAD

MODEL 200/680-AE/AP

22 ARE SHOWN ON TH
IS PART OF PUMP HEAD PIST

NEMA 4 ACTUATOR ASSEMBLY

ELMA CONTROL

ITEM

PART NAME

o
=1
<

N2 OVONRNIAWN S OWVENONUT S W

LS LT N N NN GENN

GEARBOX SUB-ASSEMBLY
PIPEPLUG

FRONT STOP

SET SCREW

ADJUSTMENT SHAFT
REAR STOP

COVER GASKET

COVER

FILLISTER HEAD SCREW
ACTUATOR ASSEMBLY
FILLISTER HEAD SCREW
0 RING

THRUST WASHER

TIMING GEAR
EXTENSION SHAFT ASSY
DUO-D AL

ADJUSTMENT KNOB

SET SCREW

SET SCREW

CROSSHEAD

DRIVE SCREW
NAMEPLATE

SERGNNG S L AN SN AN L0 kY s

!S SIDE OF PUMP FOR CLARITY.

ON ASSEMBLY.

FIGURE 10
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MODEL 880-AE/AP

NEMA 4 ACTUATOR ASSEMBLY

ELMA CONTROL

ITEM

PART NAME

©
3
<

IS WN 2 QOO N WA o

NINRININRIRNINNIAN 3 3 3 3 x s e s s
DO W 3 O 0 0 ) O

GEARBOX SUB-ASSEMBLY
PIPEPLUG

FRONT STOP

SET SCREW

ADJUSTMENT SHAFT
REAR STOP

COVER GASKET

COVER

FILLISTER HEAD SCREW
ACTUATOR ASSEMBLY
FILLISTER HEAD SCREW
0 RING

THRUST WASHER

TIMING GEAR
EXTENS|ON SHAFT ASSY
DUO-DIAL

ADJUSTMENT KNOB

SET SCREW

SET SCREW

CROSSHEAD (SEE NOTE 21
DRIVE SCREW
NAMEPLATE

C-RING CLIP
CONNECTING ROD
DiAPHRAGM GASKET

SUB COVER

HEX HEAD SCREW
THREAD SEAL
FILLISTER HEAD SCREW

e e e NI N UGN N YN N N PN




FIGURE 11

21

MODEL 200/680/880-AE

NEMA 7 ACTUATOR ASSEMBLY

ELMA CONTROL

I TEM PART NAME QTyY
1 DRIVE SCREW 4
2z NAME PLATE 1
3 ENCLOSURE 1
4 FILLISTER HEAD SCREW 2
S FILLISTER HEAD SCREW 3
6 MAIN CIRCU!T BOARD 1
7 MOUNT ING BRACKET 1
8 FLAT WASHER 2
$ HEX NUT 1
10 CIRCUIT BOARD GASKET 1
11 STAND OFF 5
12 STAND OFF 1
13 STAND OFF 3
14 STAND OFF 4
15 MOTOR ASSEMBLY 1
16 A.C. LINE ASSEMBLY 1
17 TIE RAP 1
18 FUSE 1
20 PINION GEAR ASSEMBLY 1
21 MOUNT ING BRACKET 1
22 FEEDBACK POT ASSEMBLY 1
23 OVERRIDE SWITCH 1
24 CAP SCREW 2
25 MOUNT ING BLOCK 1
26 STUD 4
27 0 RING 1
28 MOUNTING PLATE ASSEMBLY 1
29 PIN 1
30 0 RING 1
4 LABEL 1
32 SNAP RING 1
33 KNOB 1
34 RETAINING RING 1
35 TIMING GEAR 1
36 CAUTION LABEL 1
37 WIRING DJAGRAM LABEL 1




w
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NOTES. 1 ITEMS 1.37 AND 38 ARE SHOWN ON THIS
SIDE OF PUMP FOR CLARITY THIS ASSEQB%’YTl\;‘”EW
2 CROSSHEAD |S PART OF HAS BEEN ROTATED

35° FROM 1TS ACTUAL
PUMPHEAD PiSTON ASSEMBLY POSITION FOR CLARITY

37
— 36
MODEL 200/680-AF N7 MODEL 880-AE N7
CONTROL ASSEMBLY CONTROL ASSEMBLY
ELMA CONTROL ELMA CONTROL
I TEM PART NAME QTy I TEM PART NAME aTy
1 PIPE PLUG 2 1 PIiPE PLUG <
2 COVER QASKET 1 2 COVER GASKET 1
3 COVER 1 3 COVER 1
4 CAP SCREW 4 4 CAP SCREW 4
5 SET SCREwW & 5 SET SCREW ]
6 FRONT STOP 1 6 FRONY STOP 1
7 FRONT ADJUSTMENT SHART 1 7 FRONT ADJUSTMENT SHAFT 1
8 REAR STOP 1 8 REAR STOP 1
9 0 RING 1 9 0 RING 1
10 GEARBOX SUB ASSEMBLY 1 10 GEARBOX suB ASSEMBLY 1
11 BUSH I NG 1 11 BUSHING 1
(COMPONENT OF ITEM 101 {COMPONENT OF ITEM 10)
12 ACTUATOR ASSEMBLY 1 12 ACTUATOR ASSEMBLY 1
13 MOUNTING WELDMENT 1 13 MOUNT iNG WELDMENT 1
14 HEX HEAD BOLT 4 14 HEX HEAD BOLT 4
15 ROLL PIN 9 15 ROLL PIN 1
16 BEAR ING 1 16 BEAR ING 1
17 BELT ADJUSTER 1 17 BELT ADJUSTER 1
18 FLAT WASHER 1 18 FLAT WASHER 1
19 FILLISTER HEAD SCREW 1 19 FILLISTER HEAD SCREW 1
20 STANDOFF 2 20 STANDOFF 2
21 FLAT WASHER 2 21 FLAT WASHER 2
22 FILLISTER HEAD SCREwW 2 22 FILLISTER HEAD SCREW 2
23 CAP LUG 2 23 CAP LUG 2
24 SET SCREwW 2 24 SET SCREW 2
25 SET _SCREW 1 25 SET SCREW 1
26 CONTROL KNOB 1 26 CONTROL KNOB 1
27 DUG-DI AL 1 27 DUD-DI AL 1
28 BELT GUARD 1 28 BELT GUARD 1
2% BELT GUARD GASKET 1 29 BELT GUARD GASKET 1
30 EXTENS ION SHAFT ASSEMBLY 1 30 EXTENS ION SHAFT ASSEMBLY 1
31 BRACKET 1 31 BRACKET 1
32 ELANGED BEARING 1 32 FLANGED BEARING 1
33 TIMING GEAR 1 33 TIMING GEAR 1
34 THRUST WASHER 2 34 THRUST WASHER 2
35 TIMING BELT 1 35 TIMING BELT 1
36 CROSSHEAD 1 36 CROSSHEAD (SEE NOTE 2) 1
37 NAMEPLATE 1 37 NAMEPL ATE 1
38 DRIVE SCREw 4 38 DRIVE SCREwW 4
39 FLAT WASHER 4 39 FLAT WASHER 4
40 CLEVIS PIN 1
41 C-CLIP 2
42 SUB-COVER GASKET 1
43 SUB-COVER 1
44 SELF TAPPING SCREW 4

FIGURE 12
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