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SPECIFICATIONS 

1.  GENERAL  

1.1 Introduction 
 

We appreciate your business and your choice of Welker products. The installation, 
operation, and maintenance liability for this product becomes that of the purchaser at the 
time of receipt. Reading the applicable Installation, Operation, and Maintenance (IOM) 
Manual prior to installation and operation of this equipment is required for a full 
understanding of its application and performance prior to use. If you have any questions, 
please call 1-800-776-7267 in the USA or 1-281-491-2331. 

The following procedures have been written for use with standard Welker parts and 
equipment. Assemblies that have been modified may have additional requirements and 
specifications that are not listed in this manual. 
 

Notes, Warnings, and Cautions  

   

   Notes emphasize information or set it off from the surrounding text. 

Caution messages appear before procedures that, if not observed, could result 
in damage to equipment. 

Warnings alert users to a specific procedure or practice that, if 
not followed correctly, could cause personal injury. 

 
1.2 Description of Product 
 

The Welker LSS-1 Wet Gas & Liquid Sampler is 
designed to extract a representative sample of the 
flowing product from the center one-third of the 
pipeline with the aid of a sampler probe. 

 

The LSS-1, with its “Vanishing Chamber” 
collection head, is capable of extracting a 
representative sample from the flowing stream and 
pumping the sample into a sample container. 
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 SPECIFICATIONS 

 
1.3  Specifications 

  
The specifications listed in this Section are generalized for this equipment. Welker can modify the 
equipment according to your company’s needs. However, please note that the specifications may vary 
depending on the customization of your product. 

 

Table 1 

 
Specifications 

Products Sampled 

Light liquid hydrocarbons, refined products, liquid 

petroleum gas, natural gas liquids, light crude and 

condensate 

Materials of Construction 
316 Stainless steel, optional aluminum, or stainless steel 

regulator (where applicable) 

Sample Grab Sizes 0.22 cc, 0.5 cc, 1.0 cc, 1.5 cc 

Grab Rate Up to 15 grabs per minute 

Line Temperature Limit -20◦ F (-28◦ C) to 250◦ F (120◦ C) standard 

Maximum Line Pressure 2,160 psi (148 bar) standard 

Sample Outlet Connection ¼” FNPT standard 

Area Classification Can be used in hazardous areas as applicable 

Viscosity Range 8-50◦ API Gravity 
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INSTALLATION  

 

2. INSTALLATION INSTRUCTIONS 

2.1 General 
 

After unpacking the unit, check it for compliance and for any damages that may have 
occurred during shipment.  

 
Claims for damages caused during shipping must be initiated by the receiver and directed to the 
shipping carrier. Welker is not responsible for any damages caused from mishandling by the 
shipping company. 

  
When sealing fittings with PTFE tape, refer to the proper sealing instructions for the tape used. 

  
The installation instructions are written from the position that the GSS-1 is part of a complete 
sampler system.  If it is purchased as a sample pump alone, the system should be installed in a 
fashion compatible to the following instructions. 
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INSTALLATION  
 

2.2  Installation Instructions 

 
Sample probe should not be installed in a header or blow-down stack 

and should be away from obstructions, elbows or partially closed valves. 
 

1. A sample probe should be located in a well 
mixed area of the flowing stream, reaching 
approximately into the center one-third of 
the pipeline. 
Typically the Welker Liquid Sampler is 
installed utilizing a pitot probe or with 2 
single probes.   
If 2 single probes are used, one should be 
located upstream and the other downstream 
of a moderate pressure drop such as an 
orifice plate or control valve.  This will 
create a hot loop for the sampler that will 
allow a “real-time” sample to be taken with 
each new actuation (See Figure 3). 
 

2. The sampler should be located as close to 
the sample point as practical and level with 
the pipeline probe.  A location up to three 
feet or less, from the probe is desirable. 

 
 
 

3. The sample probe valve should be a large 
ported valve (i.e., fully opening ball valve, 
block valve, etc.) 

Off 2 

Locating P1 & P2 

on the Manifold 

Figure 3 

Placement Relative to Pipeline Flow 
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INSTALLATION  
 

2.2  Installation Instructions (Continued) 
4. Next hook up the instrument air to the timer. 

 
5. Once the sampler is mounted, and the probe and air are installed, hook-up can be 

completed.  The sample container should be located as close to the sampler as possible. 
6. The inline relief of the pump should be set at approximately 100 psi above pipeline 

operating pressure (See Appendix 1 – Setting the Inline Relief). 
 

7. Using small diameter stainless steel tubing (1/4” O.D. or larger), tube from the probe to the 
inlet port of the manifold (P1- See Off 2). Where a hot loop or pitot probe is employed, 
tube from (P2) on the manifold back to the pipeline or to (P2) of the pitot probe (See Off 
4). 

 
 

  
Nothing should be installed between the probe and the inlet of the sampler, such as filters, drips or 
regulators.  These could have an adverse effect on the integrity of the sample.  Also, make sure 
that all fittings are tight and NPT connections are PTFE taped or doped. 
 

8. Using 1/4" O.D. stainless steel tubing; 
connect from the sample outlet port on the 
manifold to the top of the container. 

 
9. This completes the hook-up procedure. 

 

Off 4 - 

Hook Up Using Welker® PP2 - Pitot Probe 
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INSTALLATION  
 

2.3 Start-Up and Sequence of Operation 
  

  
When pressuring the system, always open pipeline valves slowly.  All connections must be 
checked carefully for leaks at full line pressure.  Leaks within the sample system will compromise 
the sample. 

1. Open the pipeline isolation valve on the probe that leads from the pipeline to the sampler. 

2. Make sure there are no leaks between the probe, sampler, and the container. 

• Make sure the valve on manifold is closed. 

• Make sure there is no discharge from the sampler to the container; this would 
indicate the relief valve needs adjusting or repairs. 

• Turn on the air supply to the timer. 

3. You are now ready to begin the sampling timing cycles with the control system you chose.   

4. The instrument supply air should be set to 40-60 psi on the diaphragm motor. 

 

 
In cases where pipeline pressures are in excess of 1,500psi, 

more instrument supply air may be necessary to take a sample.  
The instrument supply will have to be increased accordingly.  The 
diaphragm motor can accept 100 psi in these cases.  Increased 
supply should be used only when necessary and a relief valve for 
overpressure protection should always be used to prevent 
possible damage and accidents. 

 

5. Please see Appendix B - IOM of Morgan Timer on page 16, for instructions on how to set 
the Morgan Timer. 

6. The sampler is ready for operation. 
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MAINTENANCE 

3. MAINTENANCE 

3.1 General 
 
Prior to maintenance or disassembly of the unit, it is advisable to have a repair kit handy 
for the system in case of unexpected wear or faulty seals. All maintenance and cleaning 
of the unit should be done on a smooth, clean surface. 

  
We recommend that the unit have annual maintenance under normal operating conditions. In the 
case of severe service, dirty conditions, excessive cycling usage, or other unique applications that 
may subject the equipment to unpredictable circumstances, a more frequent maintenance schedule 
may be appropriate. 
 

Recommended Tools 
It would be advisable to have the following tools available for maintenance of the unit; however, 
tools used will vary depending on probe model. 

 
• Small hex key set 
• 6" adjustable wrench 
• Hex wrenches 1/8" & 3/16" 
• Adjustable pliers 
• Snap ring pliers  
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1 Inner Shaft 7 Diaphragm 13 Back Up Ring 19 Head Shield 25 Body 

2 Adapter 8 Upper Diaphragm Case 14 O-Ring 20 Non-Extrusion Disc 26 Relief Cap 

3 Ball Bearing 9 Return Spring 15 Lower Diaphragm Case 21 Holding Pin 27 Poppet Spring 

4 Spring 10 Variseal 16 Hex Head Bolt 22 O-Ring 28 Adjusting Screw 

5 Set Screw 11 Snap Ring 17 Hex Nuts 23 Vacuum Breaker Disc 29 Poppet 

6 Diaphragm Plate 12 O-Ring 18 Collection Head 24 Kel-F Seal, Spider 30/31 Bearing / O-Ring 
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  MAINTENANCE 

 
3.2 LSS-1 Maintenance Instructions 
 

 
Please see Appendix B - IOM of Morgan Timer on page 16, for maintenance instructions for the Morgan 
Timer. 

 
1. Close the pipeline isolation valve and vent all pressure. 

2. Disconnect the instrument supply tubing from the sampler body. 

3. Relieve and disconnect all the tubing from the sampler to the sample cylinder. 

4. Unscrew the complete diaphragm housing from the sampler body (see Figure 6). 

 

 
 

5. To replace the collection head (Part 18), push the holding pin out (Part 21), it is held in 
place by spring tension, and slip the shield (Part 19) off the shield/shaft adapter (Part 2). 
Push the collection head out of the shield.  The non-extrusion disc (Part 20) will come out 
first and does not need to be replaced if it is in good condition (see Figure 6). 

6. Lightly lubricate the inside surface of the shield and push in the new collection head.  
Replace the non-extrusion disc. 

7. Slide the shield back onto the shield/shaft adapter and push the hold pin back into place. 
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MAINTENANCE 

 
3.2 LSS- 1 Maintenance Instructions (Continued) 

 
8. To replace the remaining seals, remove the hex head nuts (Part 17, 18 each) and bolts (Part 

16, 18 each) that hold the diaphragm case (Parts 8 & 15) together.  Separate the two halves 
and examine the diaphragm.  Replace, if necessary (see Figure 7). Replacement 
diaphragms are flat and over time will convolute.  

 
 

9. To unscrew the shield/shaft adapter (Part 2), hold on to the diaphragm plate (Part 6).  With 
a wrench, unscrew the adapter from the shaft (see Figure 7 and 8). 
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MAINTENANCE 

3.2 LSS-1 Maintenance Instructions (Continued) 
 
10. Carefully push the shaft (Part 1) through the lower diaphragm case (Part 15) until the 

diaphragm plate clears the case.  Then, pull the plate and shaft out from the top. (See 
Figure 9). 

11. Examine the shaft for damage.  The shaft is 
polished and should be free of scratches and 
pits.  If it needs to be replaced, place the 
diaphragm plate in a vise and remove the 
shaft with an adjustable wrench on the shaft 
flats.  Replace and tighten securely. 

12. From the body side of the lower diaphragm 
case, remove the snap ring (Part 11) and the 
variseal (Part 10).  When replacing the 
variseal, be careful not to damage it. 

13. The bearing should not need replacing; 
however, if it is necessary, simply remove the 
snap ring from the opposite side of the 
diaphragm case and replace the bearing 
and/or seals.   

14. Lubricate the shaft.  Place the return spring 
(Part 9) in the center of the diaphragm case.  
Push the assembly back into the case, 
carefully guiding it through the seals.  
Replace the shield/shaft adapter securely. 

15. Replace the diaphragm and install the upper diaphragm case and all nuts (18 each) and 
bolts (18 each).  Cross bolt the case and then tighten all bolts securely. 

16. Replace the collection head assembly, which includes the head shield, collection cup, non-
extrusion disc and holding pin. 

17. Re-install the vacuum breaker disc and Kel-f® seal into the motor body and replace, if 
necessary.  These are free floating in the body and simply need to be installed with the seal 
first and then the metal disc. 

  
The collection head will seal against the metal disc. 

18. Replace the seal around the male threads on the lower diaphragm case assembly and screw 
the lower diaphragm case back to the body (hand tighten only). 

19. Replace instrument tubing. 
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APPENDIX A  

4. INLINE RELIEF INSTRUCTIONS 
4.1 General Information 
 The function of the inline relief is to act as a check valve and to assure that the sampler 

pumps the product into the container and that pipeline pressure does not fill the container 
unless it is pumped by the sampler.  This relief is used with single cavity and constant 
pressure type cylinders and TCC containers. 

4.2 Adjusting the Inline Relief 
 

 

1. Remove the fitting and tubing from the inline relief. 

2. Slowly open pipeline isolation valve and allow full line pressure to the sampler. 

3. With a 1/8" hex wrench, insert it inside the relief cap to the spring adjusting screw. 

4. Adjust the spring tension until there is no leaking through the set screw.  Then, turn 
adjusting screw another full turn clockwise. 

  
Each full turn on spring adjustment screw increases spring tension approximately 100 psi.  The 
relief needs to be set approximately 100 psi above maximum line pressure. 
 

5. Replace the tubing fitting and tighten tubing. 

6. If applicable, the gauge on the manifold should show 0 psi.  This will assure the relief is 
holding and the sampler must pump product into the container. 



 
APPENDIX B  
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4. MORGAN TIMER IOM 
 

The information contained in this Installation, Operation, and Maintenance Manual is provided 
by the manufacture(s) and does not necessarily reflect the official policy, position, or opinions of 
Welker.  Welker has not researched the following information, and does not guarantee its 
accuracy. 



 
APPENDIX B  
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