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6.3.2 Check Valve Cleaning

1. Place the entire check-valve assembly in a solution of laboratory detergent warmed to
50 C. We recommend a 50% solution of RBS-35® (Pierce Chemical Company). Soak
for 1-2 hours. (Do not warm the solution above 60 C, because plastic parts in the
check valves may become distorted.)

2. Sonicate the check-valve assembly for 15 minutes in the detergent solution.

3. Flush with deionized water, then methanol.

4. Reinstall the check-valve assembly following instructions in section 6.3.4. If check-valve
problems continue, install a new cartridge (section 6.3.3).

6.3.3 Check-valve Cartridge Replacement

1. Remove check-valve assembly from the pump head.

2. If the cartridge does not shake out of the assembly, push it out with a paper clip. This
may require some force. Alternatively, you may be able to insert a small screw into the
cartridge and pull it out of the assembly. Discard the old cartridge, as it is now
damaged.

3 Clean the new cartridge (section 6.3.2).

4. Insert the new cartridge. Be certain to install the cartridge so it allows flow in the proper
direction (Figure 6.7). Flow is always “up” through the pump; inlet check valves
permit flow from the inlet line to the pump head, outlet check valves permit flow from
the pump head to the outlet line.

6.3.4 Check Valve Installation

1. Squirt some methanol through the check valve. This will both wet it and allow you to
observe whether the direction of flow is correct.

2. Install the check-valve assembly onto the pump head with a wrench.

3. Hold the check-valve assembly stationary with the wrench and connect the inlet or outlet
tubing with a second wrench.

4. Follow the startup procedure in section 4.2 to prime the pump and remove all air from the
check valves and lines.
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6.4 PRESSURE
TRANSDUCER

The pressure transducer will rarely need attention. If a leak ever develops, there are two
PTFE o-rings inside that need to be replaced (part number MR-1240). Follow these steps:

1. Stop the pump and allow system pressure to fall to zero. Turn the POWER off.

2. Loosen and bend aside all 3 tubes entering the front face of the pressure transducer. Mark
the front and back halves of the transducer with a grease pencil, so they can be
reinstalled in the original orientation.

3. Loosen and remove the 3 hex screws. Remove the front face of the housing and the two
teflon o-rings (Figure 6.8). Discard the o-rinqs. Save the steel spacers which are
underneath the o-rings. Clean all parts that are to be reinstalled.

4. Install one steel spacer first. Slide it over the transducer, with the beveled edge facing the
transducer and the flat edge facing out.

5. Install the first o-ring next. Use your fingers to slightly stretch the o-ring so it just fits
over the transducer. Be careful not to scratch the o-ring with your fingernails or on the
edge of the transducer. Slide the o-ring down on the transducer so it lies against the
flat edge of the first steel spacer. Repeat with second steel spacer and second o-ring.

6. Wet the o-rings with water. Then install the front face of the assembly onto its back face,
observing the original alignment. Tighten the three hex-head screws alternately to drive
the face down evenly on the o-rings.

7. Purge the pump (section 4.2).

Figure 6.8. Pressure transducer disassembly.

O-rings MR-1240Spacers MR-3622

Transducer

Front Face
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6.5 PRIME/PURGE VALVE The prime/purge valve only rarely requires service. If the knurled knob loosens on its shaft,
tighten with a hex wrench. If the valve-stem nut loosens, tighten gently with a wrench. If
leaks develop, the internal seals must be replaced. The seal kit is part number MF-5406.
The replacement procedure is as follows:

1. Switch the START/STOP switch to STOP and allow pressure to drop to zero. Turn the
POWER switch off.

2. Open the valve-stem nut (Figure 6.9) all the way, and unscrew the valve stem. The entire
stem assembly can now be removed.

3. Place the metal tool provided in the kit across the slots in the seal retainer, and turn
counterclockwise to remove. It may be necessary to grasp the tool with a pliers for
greater torque. (Some seal retainers are designed to use a hex wrench.)

4. Straighten a paper clip, then form a 1/8" right-angle bend at its tip. Reach into the valve
body and carefully remove the old teflon seal. Do not scratch the seat. Clean all parts
to be reinstalled.

5. Insert the new teflon seal into the valve body so it rests against the seat.

6. Screw the seal retainer back into the body, and tighten firmly with the tool. Do not turn
the tool with a pliers.

7. Remove the old plastic tip from the valve stem with forceps or pliers. Push the new tip
onto the stem by hand.

8. Screw the stem back into the body, then tighten the valve-stem nut gently with a wrench.
Then check that the valve stem turns without binding.

9. Purge the pump (section 4.2). Close the prime/purge valve firmly and check for leakage
during normal operation.

Figure 6.9. Prime/Purge valve disassembly.
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6.6 FITTINGS Check all fittings for leaks every day. Large leaks will be obvious. Small leaks will be
apparent only by the accumulation of salt deposits around the fitting. It is not normal for
fittings to have even small leaks, and these should be tended to.

The first approach to treating a small leak is to clean up the salts with water and tighten the
nut slightly. About 1/8 turn should do it, unless the nut is loose. If this doesn’t stop the
leak, it’s best to replace the fitting and line entirely. Why?

It’s certainly tempting to use a lot of force to stop a small leak. But several bad things can
happen when you overtighten a fitting:

1. The nut may break off with its threads still in the hole. A machinist will have to get it out
for you, and if you’re very lucky the part won’t be damaged.

2. The nut may fuse in place, and break off the next time you try to open it.

3. The tubing end may become crimped, restricting flow and causing performance problems.

It makes more sense to replace a fitting or line before any of these events occur. Figure 6.10
gives part numbers and ferrule types for all tubing used in the PM-80 pump.

Figure 6.10. Tubing and fittings used in the PM-80 pump.

NUT: MR-4119
FERRULE: MR-4121

TEE: MR-5400

MW-4531 (COMPLETE
WITH FITTINGS)

NUT: MR-5401
FERRULE: MR-5404

NUT: MR-5402
FERRULE: MR-5403

MR-4137

MR-5002

NUT: MR-4507
FERRULE: MR-4506

INLET TUBING
MW-4534 (COMPLETE
WITH FITTINGS)

LONG NUT: MR-4130
FERRULE: MR-4121

NUT: MR-4120
FERRULE: MR-4121

0.010" ID

0.015" ID

NUT: MR-4120
FERRULE: MR-4121

FILTER ASSEMBLY:
MR-4135

REPLACEMENT
FRIT: MR-4136

TO INJECTOR
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6.7 IN-LINE SOLVENT
FILTER

The in-line filter (Figures 6.10 and 6.11) should be suspected whenever system pressure
rises above normal. (See Section 7.5 on troubleshooting high pressure.) The filter
becomes clogged by doing its job: preventing particles from the mobile phase or pump
seals from lodging in the injector or on the column. To replace the filter frit do the following:

1. Stop the pump and allow pressure to drop to zero.

2. Remove the inlet and outlet tubing to the filter assembly. Be sure to note the flow
direction (Figure 6.11).

3. Loosen the two halves of the filter assembly with two wrenches, but do not separate them
yet.

4. Hold the assembly vertically, with the smaller section on the bottom. Now unscrew the
larger section and remove.

5. The two frit supports and the frit can now be removed from the smaller section. Keep the
supports separate so they can be reassembled in the same order: they seal best when
installed in the section from which they came.

6. Flush water through each support to ensure that its passageway is not clogged.

7. Place the appropriate support on the smaller section, then put a new filter frit (MR-4136)
on top of it. Put on the remaining support, then screw on the larger section. Tighten
with two wrenches.

8. Attach the inlet line from the pump to the assembly, observing proper flow direction.
Pump some mobile phase through the unit to remove air, then attach the outlet tubing.

Figure 6.11. Exploded view of in-line solvent filter.
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6.8 FAN FILTER The fan filter should be removed for cleaning at least once per year (more often if it is
visibly dirty.) Proceed as follows:

1. Gently pry off the retaining grid with a screwdriver (Figure 6.12). WARNING: do not
unscrew the mounting screws!

2. Carefully pull out the filter. You may either vacuum it clean, or wash it gently in warm
sudsy water. Be careful not to tear the filter.

3. If you’ve washed the filter, blot it well between sheets of paper towels, then allow it to dry.

4. Reinstall the filter by holding it in place over the fan opening, then snapping the retaining
grid in place. Position the grid with it’s ridges facing in towards the filter.

Figure 6.12 Removing the fan filter.

6.9 ROUTINE
MAINTENANCE

Regular maintenance will keep pump performance up to specifications. We recommend:

Every Day

Inspect all fittings in the flow path for leaks.

Every Three Months

Replace plunger seals and inspect interior of pump head (Section 6.1).

Every Year

Clean the fan filter (Section 6.7).
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Section 7. TROUBLESHOOTING

7.1 POWER WON’T
TURN ON

1. Check power connection.

2. Check fuse and fuse type.

7.2 AUDIBLE NOISE The drive train of the pump can be noisy when there is no load (no high pressure) on it.
This audible cue is noticeable, for example, when the purge valve is open.

Drive-train noise during regular operation suggests that pressure is not being maintained.
Observe the pressure display, and proceed to section 7.6 if the difference between the
highest and lowest pressures is greater than about 100 PSI.

7.3 NO SOLVENT FLOW Green Led’s Don’t Alternate

1. Check FLOWRATE and FLOWRANGE controls. Are they set for valid, non-zero ranges
(0.1-0.5 or 0.1-5 mL/min)?

2. Is the START/STOP switch in the START position?

3. Is the LOCAL/REMOTE switch in the LOCAL position?

4. Is the high- or low-pressure LED on? If so, see section 7.4 or 7.5.

5. Is there an error message on the display? If so, call BAS.

Green Led’s Do Alternate

1. Air in the pump. Check for loose connections on the inlet side of the pump. Purge with
freshly degassed mobile phase (section 4.2).

2. Mobile phase reservoir is empty. Purge with fresh mobile phase (section 4.2).

3. Solvent-uptake frit is clogged.

7.4 PUMP STOPS:
LOW-PRESSURE LIMIT

1. The mobile-phase reservoir is empty. Make fresh mobile phase and purge (section 4.2).

2. The MINIMUM potentiometer is set too high. Reset to 200 PSI or a reasonable value for
your conditions.

3. There’s a leak in the system. Check all connections.

Section 7. TROUBLESHOOTING 7.4 PUMP STOPS: LOW-PRESSURE LIMIT
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7.5 PUMP STOPS:
HIGH-PRESSURE LIMIT

1. The MAXIMUM potentiometer is set too low. Reset to 4000 PSI or a reasonable value
(1000 PSI above your typical operating pressure) for your conditions.

2. The injection valve is not fully in the inject or load position. Rotate it to one side.

3. Have you changed to a more viscous mobile phase (e.g., one with methanol)?

4. There’s a clog in the flowpath. It could be anywhere between the pump outlet and the
detector. It may be the in-line solvent filter. Start opening fittings at the detector and
work towards the pump. At some point the pressure will drop, pinpointing the location
of the clog. (NOTE: There will be a normal drop in pressure when the column is
removed.)

7.6 PRESSURE FLUCTUATIONS1. Purge the pump (section 4.2) with freshly degassed mobile phase to remove air from the
check valves. If performance improves, air bubbles were in the check valves. If the
problem returns, degas the mobile phase more frequently, and check the connections
to the inlet side of the pump, where air could be sucked in.

2. Switch the inlet check valves between the two heads. If the pressure drop now occurs on
the opposite pump head, it is associated with the inlet check valve on the head
showing the problem. Clean or replace as in section 6.3.

3. Switch the outlet check valves between the two heads. If the pressure drop now occurs on
the opposite pump head, it is associated with the outlet check valve on the head that
does not show a pressure drop. Clean or replace as in section 6.3.

4. One or both pump heads may need an overhaul. See section 6.1.

5. One of the outlet lines from the pump to the pressure transducer may be clogged.
Remove and examine. Replace as necessary.

7.7 FLUID LEAKS 1. Fluid leaks from (or salt accumulates around) fittings. Leaks indicate that fittings need to
be tightened or replaced (section 6.6)

2. Fluid leaks (or salt accumulates) around pump heads or from irrigation waste ports. This
indicates that the plunger seals are worn and leaking. They must be replaced (section
6.1.4) to prevent internal corrosion of the pump head.

3. Fluid leaks (or salt accumulates) around the junction of the front and back halves of the
pressure transducer. Replace the pressure-transducer o-rings (section 6.4).

4. Fluid leakage (or salt accumulation) at the prime/purge valve. Replace the seals.

7.8 OVERHEATING If the pump heads or cabinet feel warm, clean the fan filter (section 6.7) and check that the
fan is operating.
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43



Section 8. SPECIFICATIONS

HEIGHT: 6.6 inches

LENGTH: 17 inches

WIDTH: 11 inches

WEIGHT: 38 pounds

FLOW RATE: 0.1 - 5.0 mL/min

FLOW PRECISION: better than 0.3% RSD

FLOW REPEATABILITY: 0.3%

PRESSURE RANGE: 0-6000 PSI (0-40 bar) with selectable limits

INPUT VOLTAGE: 100/120/220/240 vac 50/60 Hz

POWER: 3A (max) @ 120 VAC 50/60 Hz

Section 8. SPECIFICATIONS
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