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Introduction
This manual outlines manufacturer prescribed 
servicing procedures for the regulator product 
described within. It covers disassembly, cleaning, 
inspection, reassembly, adjusting and testing of said 
regulator product. This publication assumes that the 
technician performing the service is experienced, 
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mechanically inclined, is using the proper tools, 
parts and procedures prescribed within. If you do 
not fully understand all of the procedures outlined 
in this manual, contact XS Scuba and speak with a 
Technical Advisor before proceeding any further.
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Maintenance Schedules

Regulators are subjected to a variety of environmental 
elements that over time can affect their performance. Salt, 
sand, sediment, chlorine and other chemicals all take 
their toll on a regulator. Soft parts wear out and lubricants 
break down and wash away. As an XS Scuba Dealer, you 
are advised to inform your staff and customers that 
XS Scuba regulators require servicing at least once a year. 
Under certain circumstances service is required every 3-6 
months. Some of those circumstances are: 

1. Frequent or improper use
2. Inadequate routine freshwater rinsing
3. Regulator use in dirty or polluted waters
4. Rental use
5. Regular use in chlorinated (pool) water

 
Recommended maintenance schedules are based on 
average use under normal conditions and assume that 
recommended preventative maintenance and storage 
procedures have been followed as outlined in the 
XS Scuba Regulator Owner’s Manual.

Standard Procedures

1. Preview the list of tools and parts required to perform 
the prescribed service outlined in this manual.  Follow 
each step in the sequence provided. Have this manual 
open next to you for reference. Do not rely upon 
memory.

2. Numbers found in parenthesis reference the KEY 
numbers in the exploded diagrams. If you are not sure 
what a part is by its description, use this number to 
cross reference it in the exploded diagram.

3. All regulator services should be performed on a 
workbench specifically set up and equipped for this 
purpose. Adequate lighting and cleanliness along 
with easy access to the required tools should be 
considered mandatory.

4. Delicate parts, such as parts with critically machined 
surfaces should be isolated from the other parts 
to prevent damage, especially during the cleaning 
procedure.

5. Only use factory authorized parts provided by 
XS Scuba.  Do not attempt to substitute other 
manufacturer’s parts regardless of any similarity in 
appearance. This is especially true for o-rings!

6. Do not attempt to reuse mandatory replacement 
parts regardless of how much use those parts were 
subjected to.

7. When reassembling, it is important to follow factory 
mandated torque values using a calibrated torque 
wrench. To do otherwise could lead to damage or 
failure of the product.

8. Unless otherwise instructed, the following is 
assumed: 

 a. When instructed to remove, unscrew or   
 loosen a threaded part, turn the part    
 counterclockwise. The manual abbreviates   
 counterclockwise with CCW. 

 b. When instructed to install, screw in or tighten   
 a threaded part, turn the part clockwise.   
 The manual abbreviates clockwise with CW.

9. The following abbreviations are used throughout this 
manual:

 a. HP = High Pressure – the pressure entering a   
 regulator from the cylinder e.g. 3000psi

 b. MP = Medium Pressure – the pressure leaving  
 the first stage traveling to the 2nd stage. Also   
 referred to as intermediate or interstage pressure

 c. LP = Low Pressure – the pressure exiting the   
 2nd stage through the mouthpiece. Also referred  
 to as ambient pressure.

Nitrox Compatibility

XS Scuba regulator products may be safely used with 
enriched air nitrox (EAN) that does not have an oxygen 
content greater than 40% (EAN40), if the regulator is 
properly cleaned and prepared. Properly cleaned means 
that a mild detergent is used to remove hydrocarbons 
such as compressor oils. Properly prepared means that 
only authorized parts and lubricants are used during 
reassembly. Gloves should also be worn to prevent skin 
oils from contaminating the parts. See the section on 
“Cleaning and Lubricating”

Regarding nitrox safety and compatibility, the concerns 
lie primarily with the first stage as it is subjected to 
high supply pressures. High supply pressures lead to 
adiabatic compression or heating of the gas. XS Scuba 
regulator first stages are authorized for use up to EAN40 
because they contain oxygen compatible parts and 
lubricants and are built in a clean environment.

For the first stage to remain EAN40 compatible, only use 
hyper filtered compressed gas (hydrocarbons < 0.1 mg/
m3). Ordinary compressed breathing air (Grade E) usually 
does not meet this criterion. Once ordinary breathing air 
is used, the first stage is no longer EAN40 compatible 
until it is cleaned and serviced again.

Although regulator second stage components are not 
exposed to high pressure EAN, XS Scuba recommends 
that the same cleaning procedures be followed for the 
complete regulator. This prevents the possibility of cross 
contamination and guarantees the cleanliness of the 
entire regulator.
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Pre-Test and Inspection Prior to Disassembly

It is good practice to inspect the regulator prior to disassembly and to document your findings. You can 
use the following checklist for items to document. 

1. Characterize the overall condition of the regulator. Is it “like new” or is it scratched, nicked or heavily 
corroded?

2. Pull back the hose protectors and observe the condition of the hoses where they exit the crimped 
ferrules. If the rubber or braid is pulling out of the crimps or if the rubber is bulbous or swollen, document 
and plan on replacing them.

3. Observe the condition of the filter.
4. Attach a MP gauge and record the medium or interstage pressure. Record the value and whether it 

stabilizes or creeps?
5. Pressurize the regulator and submerge in a tub of water. Are there any leaks? If so, document where the 

leaks are coming from.
6. Purge the regulator. Is the purge strong or weak? Is there free flow or leaking after purging?
7. If an adjustment knob or venturi deflector lever is present, check if they move freely.
8. Attach to magnehelic or conduct a subjective breathing evaluation to evaluate the opening effort. 

Document your findings.

Required Tool List

Part # Description Application

n/a Bench Vise Secure regulator

TL122 Regulator Support Handle
Used to mount regulator in 

bench vise

TL110
5/32”, 3/16” and 1/4”, 6mm 
OR TL110 Scuba Multi-Tool

Removal / installation of 
parts. Making adjustments

TL111 O-ring pick set Removing o-rings

n/a
9/16”, 17mm , 11/16” and 
13/16”  wrench

Removal / installation 
of parts
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Required Tool List

Part # Description Application

TL123 Yoke Retainer Socket Set
Used to tighten / apply 
torque to yoke retainer

TL118
Spanner Wrench
Round Surface

Loosen and tighten 
diaphragm clamp

TL136 Multi-Purpose Tool Remove and install parts

TL117
Regulator Cover 
Removal Tool

Remove and install 
front cover

n/a Side cutters 
Removes mouthpiece 

tie wrap

n/a Circlip Pliers
Removing/Installing 

Circlip

TL121 Inline Adjuster w/ Gauge
Measures MP and adjusts 

2nd stage

n/a

Torque Wrench 
with Crows Feet
and Hex Key 
Adapters

For applying proper torque
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Disassembly Procedure – Inspire  
1st Stage

 
      CAUTION: Use only a plastic or brass o-ring 
removal tool when removing o-rings to prevent 
damage to the sealing surface. Do not use a steel 
dental pick or any other steel instrument. 

1. Remove all hoses and port plugs (30,32) 
from the first stage. 
 
A. MP hoses typically require a 9/16” wrench while 
HP hoses typically require a 5/8” wrench.  
 
B. MP plugs (32) typically use a 5/32 hex key while 
HP plugs (30) typically use a 3/16 hex key. 
 

 

2. Using a brass or plastic o-ring removal tool, 
remove the hose o-ring from the threaded 
male end of each hose. Pull back the hose 
protectors and inspect each crimped ferrule. 
The hose should not be pulling out of the 
ferrule or be swollen or bulbous in any way. 
If it is, it must get replaced. 
 

 
 
 
 
 
 
 
 
 
 
 
 

3. Remove the o-rings (29,31) from each port plug 
(30,32). 
 

 

4. Thread the HP (7/16”-20 UNF) end of the TL122 
Regulator Support Handle / Vise-Mounting Tool 
into the HP port. Be sure to fully engage the 
threads. 
 

         NOTE: It will be necessary to use a bench 
mounted vise to hold the first stage securely 
throughout the next procedures. The first stage 
must be mounted outside of the vise by use of 
the TL122 Support Handle / Vise-Mounting Tool 
installed into the HP port. 

5. Securely mount the tool in a vise. 

6. Remove connector assembly 
 
A. Inspire with yoke connector 
 
     i. Remove the yoke screw (2). 
 
     ii. Using the ¾” socket from the TL123 Yoke  
Retainer Socket Set, loosen the yoke retainer (7) 
until it can be removed by hand. 
 
        CAUTION: Due to the necessary reduction  
in wall thickness of the TL123 ¾” socket, exceed-
ing 50 pounds of torque will result in cracking of 
the socket. 
 
If the yoke retainer (7) is unusually tight, don’t risk 
breaking the socket. Rather, use a large 12” or 15” 
crescent wrench. Place the jaws of the wrench 
around the yoke (3) and clamp on to the large, hex 
yoke retainer (7). Carefully loosen it until it can be 
removed by hand. Remove the yoke retainer (7), 
the yoke (3), dust cap (9) and saddle (10). 
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     iii.Using circlip pliers, remove the circlip (4). 
 

 
 
     iv.Tap the yoke retainer (7) on a hard surface 
and the filter (5) and its associated o-ring (6) should 
come out. If it is stubborn and won’t drop out, use 
the TL136 Multi-Purpose Tool to come in through 
the backside of the yoke retainer (7) and push out 
the filter (5) and its associated o-ring (6). 
 
     v. Remove the o-ring (8) from the underside of  
the yoke retainer (7). 
 

 
 

 
 
B. Inspire with DIN connector (Reference  
exploded diagram with DIN version) 
 
     i. Remove the handwheel retainer (2) using a  
6 mm hex key. 
 

 
 
     ii. Remove the handwheel (6), dust cap (9) and 
saddle (10). 
 
     iii. Remove the two o-rings (1,3) found on each 
side of the handwheel retainer (2). 
 

 
 
     iv. Remove the DIN housing (7) with a 13/16” 
wrench or deep socket. 
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v. Remove the filter (4) and o-ring (5) from the top 
of the DIN housing (7). If necessary, you can push 
them out from below using the TL136 Multi-pur-
pose tool. 
 

 
 
     vi. Remove the o-ring (8) from the bottom of the 
DIN housing (7). 
 

 

7. Remove the turret bolt assembly (28). 
 
A. Turn the regulator in the vise so that the turret 
(21) and turret bolt (28) are facing up. 
 
B. Using a 6 mm hex key, remove the turret bolt as-
sembly (28). 
 

8. Remove the turret (21). 
 
A. Remove the thrust washer (26). 
 
B. Remove the turret (21) by pulling straight up on it. 
 
C. Remove the underlying o-ring (20). 
 

 

9. Separate turret bolt assembly (28). 
 
A. Separate the HP seat (22), and valve spring (23) 
from turret bolt (28).  
 

 
 
B. Remove the two outer o-rings (25,27) from the 
turret bolt (28). 
 

 
 
C. Using an o-ring pick, remove the internal o-ring 
(24) from inside the turret bolt (28). 
 

 



13www.XSscuba.com

XS Scuba Inspire Regulator Service Manual

10. Remove the adjustment screw (19) and main 
spring (17). 
 
A. Turn the regulator in the vise so that the Dia-
phragm Cap (18) and Adjustment Screw (19) are 
facing up. 
 
B. Remove the adjustment screw (19) with a 6 mm 
hex key. 
 

 
 
C. Remove main spring (17) and two spring washers 
(16), one on either end of the spring. 
 

 

11. Remove the diaphragm cap (18) and spring  
seat (15) 
 
A. Using the TL118 Pin Spanner Wrench, engage the 
spanner pin into one of the holes in the diaphragm 
cap (18) and remove it CCW. 
 

 
 
B. Lift out spring seat (15). 

12. Remove diaphragm washer (14). 
 
A. Using a strong o-ring pick, get underneath the 
clear diaphragm washer (14) and lift it out. 
 

 

13. Remove the diaphragm (13). 
 
        CAUTION: The diaphragm (13) makes an 
airtight seal by resting on a critically-machined 
surface on the main body (11). While removing the 
diaphragm, do not scratch the main body (11) or it 
may need to be replaced! 
 
A. Using a pick carefully pry up the edge of the 
diaphragm (13) and lift it out. 
 
B. An alternate method is to skewer the diaphragm 
(13) and lift it out. Do not let the pick pass through 
the diaphragm and scratch the body (11) on the 
underside. 
 

 

14. Remove the lifter (12). 
 

 
 
This completes the Inspire 1st Stage  
Disassembly.
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Disassembly  Procedure  
Inspire 2nd Stage 

1. Remove MP Hose (28) 
 
A. Using an 11/16” wrench, hold lock nut (8) 
stationary while removing the hose swivel nut 
with a 17mm wrench.  
 

 
 
B. Remove the o-ring (14) from inside the hose 
swivel. Exercise caution not to scratch the 
o-ring groove.  
 

 

2. Remove front cover assembly. 
 
A. Unscrew front cover retainer ring (12) CCW. 
If it is too difficult to remove by hand, use the 
regulator cover removal tool TL117.  
 

 

B. Remove the front cover (12,11), the diaphragm 
washer (10) and the inhalation diaphragm (9). 
Carefully inspect the diaphragm for small tears 
or holes. If found in good condition, it may be 
reused.  
 

 

3. Remove the Mouthpiece (3) 
 
A. With a pair of side cutters, carefully cut the tie 
wrap (2) and discard. Be careful not to let side cut-
ters nick the mouthpiece (3).  
 

 
 
B. Remove the mouthpiece (3). Inspect the mouth-
piece for holes or tears, especially around the seal-
ing area. Replace as needed. 

4. Remove the exhaust cover (5) and inspect the 
exhaust valve (4) 
 
A. Using the backside of the TL136 Multi-Purpose 
Tool, enter the right exhaust port and push on the 
retaining clip until the right side of the exhaust cover 
(5) disengages. Lift the exhaust cover (5) off of the 
main housing (1).  
 

1A

1B

2A

2B

3A
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B. Inspect the exhaust valve (4). Lift up the edges 
and inspect the sealing surface underneath. It should 
be clean and free of scratches. The exhaust valve (4) 
should be flexible and have well defined edges. If it is 
in good condition, it is not necessary to remove it and 
it may be reused. If it shows signs of deterioration, it 
must be replaced.  
 

 

5. Remove Retaining Nut (8), Bushing (7) 
 
A. Remove the retaining nut (8) with a 11/16” wrench. 
 
B. Slide off the bushing (7).  
 

 

6. Remove the Valve Housing from the Case 
 
A. Apply light pressure to the retaining pin (18) to hold 
it in place by turning the adjustment knob (26) CCW 
until it comes to a soft stop.  

 
 
 

        CAUTION: Applying too much pressure to 
the adjustment knob (26) can result in bending the 
retaining pin (18), thus making it difficult to  
remove and causing replacement. 
 

B. While pressing the lever (19) all the way down, 
carefully slide the entire valve assembly (17) out of 
the main housing (1) by pushing on the inlet side 
of the valve housing (17). Be careful not to release 
the lever (19) before it clears the main housing (1).  
 

 
 
C. Valve housing o-ring (6) will probably fall off 
the valve housing (17) during this process. Keep 
watch for it.  
 

 

7. Disassemble the Valve Assembly 
 
A. Loosen the crown orifice (13) 
 
 i. Using a 3/16” hex key, loosen  the crown  
 orifice (13) by turning it CCW for several  
 revolutions. It will get removed later.  

4A

4B

5A

6A

6B

6C
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B. Separate the venturi deflector (16) from the valve 
assembly (17). 
 
 i. Depress the lever (19) all the way down. Slide   
 the venturi deflector (16) over the top of    
 the lever (19) to remove it.  
 

 
 
 ii. Remove its associated o-ring (15).  
 

 
 
C. Remove the adjusting knob 
 
 i. Turn the adjusting knob (26) inward, CW, one   
 revolution to free the retaining pin (18). If   
 the retaining pin (18) does not fall    
 out on its own, you may push it out with   
 the TL136 Multi-Purpose Tool.  
 

 
 
ii. Turn the adjusting knob (26) CCW until it is free  
 

 
 
 iii. Remove and discard its associated  
 o-ring (25). 
  

 
 
D. Separate the poppet assembly from the valve 
housing (17) 
 
 i. The poppet assembly, comprised of the  
 balance chamber (24), spring (23) and  
 poppet (21), are removed at this time. Grab  
 the lever (19) on either side at the base. Gently  
 and evenly spread the lever legs to remove  
 the lever. The internal poppet assembly will  
 disengage and fall out. 
 

7A

7B

7B

7C

7C

7C
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  ii. Inspect the lever (19) to ensure that  
  the two legs are parallel and that the  
  two engagement feet are on the same  
  plane. If the legs of the lever (19) are  
  spread, squeeze them together until  
  they are parallel.  
 

E. Remove the external o-ring from the air barrel.  

 

 
 
F. Remove the crown orifice from the air barrel 
 
 A. Use the back end of the TL136 Multi-Pur- 
 pose tool to push the orifice (13) out of the  
 valve housing (17). If it doesn’t move, it is  
 possible that it may still have some thread  
 engagement (see step 7a).  
 

 
 
 iv. Remove the o-ring (14) from the crown  
 orifice (13).  
 

 

8. Separate the Poppet Assembly 
 
A. Separate the balance chamber (24), the spring 
(23) and the poppet (21). 
 

 
 
B. Disassemble the poppet 
 
 i. Using a fingernail if possible, remove the  
 two small o-rings (22) from the tail of the  
 poppet (21).  
 

7D

7E

7F

7F

8A



18 www.XSscuba.com

XS Scuba Inspire Regulator Service Manual

 
 
 ii. Again, using a fingernail, remove the low  
 pressure seat (20) from the front of the  
 poppet (21).  
 

 
 

 
This completes the Inspire 2nd Stage Disassembly.

8B

8B

8B
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Cleaning Procedures

All reusable parts, metallic and soft, should be cleaned in a 
warm (not over 120°F / 50°C) dish soap and water solution. 
Use a soft, nylon bristle brush to remove any stubborn 
deposits. The dish soap helps to remove grease and old 
lubricant.

Plastic and Rubber Parts

After cleaning, rinse in fresh water.  If your local tap water is 
hard, consider using distilled water. Dry with hyper-filtered 
compressed air.

Metallic Parts 

         WARNING:  Be sure to use hand and eye 
protection when handling chemical cleaning solutions.

While dish soap is an excellent degreaser, it may not remove 
corrosion and mineral build up on metallic parts. That is where 
acid is effective. Metal parts may be immersed in a sonic 
cleaner with a diluted acetic acid (vinegar) and water solution 
(50:50)

If you really want your metal parts to sparkle, consider using a 
diluted solution of Oakite 31 in your sonic cleaner. Be sure to 
follow the manufacturer’s instructions for dilution.

After cleaning, rinse in fresh water.  If your local tap water is 
hard, consider using distilled water. Dry with hyper-filtered 
compressed air.

         CAUTION: Never place soft parts e.g. rubber, 
plastic, urethanes, silicones into any acidic solutions. 
Doing so may alter their physical properties, causing 
them to break, degrade prematurely or no longer fit.

         NOTE: Many technicians find that a solution of 
diluted dish soap and diluted vinegar in their sonic 
cleaner is all they need to clean the metal parts. It is 
inexpensive and very effective.

Cleaning Hoses 

You may run warm soapy water (not over 120°F / 50°C) 
through the regulator hose. Rinse thoroughly and then blow 
hyper-filtered air through it until dry.

If the end fittings are corroded, install XS Scuba hose plugs, 
p/n TL129, to seal the hose ends. The fittings may then be 
briefly immersed into a diluted acidic solution in a sonic 
cleaner. Again, rinse thoroughly dry.

         WARNING: Do not allow any acidic solution or 
other cleaning agent, other than dish soap, to enter 
the inside of the hose(s). Doing so may cause a 
breakdown of the inner hose lining which can lead to 
obstruction of the air passage way.

Preparing and Inspecting Parts

Nitrox Preparation

If you are preparing the regulator to place back into 
nitrox service (O2 not to exceed 40%), you should use 
powderless latex or nitrile gloves to keep finger oils off of 
the clean parts.

O-rings: All O-rings should be replaced at every servicing. 
New O-rings should be inspected for contamination and/
or imperfections, and lightly dressed with a thin film of 
approved lubricant prior to installation. See Recommended 
Cleaner and Lubricant Table below. O-rings that surround 
filters do not need to be lubricated.

         CAUTION:  Do not use any petroleum based 
lubricants or products, or any aerosol silicone sprays 
on any part of the regulator. 

Diaphragm:  The diaphragm should be inspected for any 
holes or cuts that could allow water to enter the housing. 
The best way to conduct this inspection is to stretch the 
diaphragm over the end of your finger to enlarge any small 
holes and make them visible. By progressively working 
around the diaphragm in this manner, holes that might 
have gone unnoticed can be easily located. Pay particular 
attention to the area near the center plate. If the diaphragm 
is damaged in any way, it should be replaced.

         NOTE: Diaphragms are never lubricated.

Exhaust Valve: The exhaust valve should be closely 
examined while in the main housing. Because the skirt of 
the exhaust valve is very thin, it is susceptible to wear and 
tears. If any imperfections are found, replace it with new.

Crown Orifice:  The critically-machined sealing edge of 
the crown orifice is important to reducing sealing force. 
The sealing edge must be free from nicks or scratches and 
square with the centerline of the orifice. Any imperfection 
can allow small amounts of air to leak between the orifice 
and soft seat, and require excessive spring pressure to seal 
airtight. The sealing edge of the crown orifice should be 
inspected under magnification whenever possible.

It is also very important to protect the crown orifice sealing 
edge during the disassembly, assembly and cleaning 
operations. Normally, the crown orifice is not replaced 
during service.
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Lubricant / Cleaner Application Source

Liquid dishwashing detergent 
diluted with warm water

Degreaser for all metallic parts; 
general cleaning solution for plas-
tic and rubber parts

Household grade  - “Dawn” works 
very well

Vinegar (acetic acid)-diluted Removes corrosion and mineral 
build up from metallic parts

Household grade

Oakite31 diluted with water Use in sonic cleaner to clean 
metal parts

Oakite Products, Inc.
50 Valley Road
Berkeley Heights, NJ 07922
www.chemetallna.com

Christo-lube MCG 111 o-ring dressing XS Scuba or
Lubrication Technologies
310 Morton Street
Jackson, OH 45640
(800) 477-8704
www.lubricationtechnology.com

Tribolube 71 o-ring dressing Aerospace Lubricants
1600 Georgesville Road 
Columbus, Ohio 43228
614.878.3600
www.aerospacelubricants.com

Recommended Cleaners and Lubricants
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Inspire 1st Stage Reassembly 

1. Mount body (11) in vise. 
 
A. Install the TL122 Support Handle / Vise-Mounting 
Tool into one of the HP ports. 
 
B. Mount tool so that the MP diaphragm side of the 
body (11) is facing up. 

2. Install the lifter, (12) pin side first, into the 
body (11). 
 

 

3. Install diaphragm (13). 
 
A. Press fit the diaphragm (13) into the under-cut 
groove of the main body (11). Work the edges with 
your finger to make certain that is fully seated in the 
under-cut. 
 

 

4. Install the diaphragm washer (14) on top of 
the diaphragm (13). It, too, should fit in the 
under-cut recess. 
 

5. Place the spring seat (15) in the center of 
the diaphragm (13) with the perimeter tabs 
facing up. 
 

 

6. Drop a main spring washer (16) on to the 
spring seat (15). 
 

 

7. Set the main spring (17), either end up, on to 
spring seat (15). 
 

 

8. Add the second main spring washer (16) on 
top of the main spring (17). 
 

2A

3A

4A

5A

6A

7A

8A
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9. Install the diaphragm clamp (18). 
 
A. Thread the diaphragm clamp (18) CW, by hand 
as far as you can. 
 

 
 
B. Engage the TL118 pin spanner and tighten it 
down until it stops. 
 

 

10. Install adjustment screw (19) over the main 
spring (17). 
 
A.Using a 6 mm hex key, engage the adjustment    
screw (19) 3 full revolutions. This is just a 
preliminary setting. 
 

 

11. Build the turret bolt (28) assembly. 
 
A. Insert a new o-ring (24) into the turret bolt. Use 
the TL136 multi-tool to seat it evenly. 
 

        NOTE: This is a dynamic o-ring (24). The stem 
of the HP seat moves through the center of it with 
each breath. Therefore, lubricate it generously 
making certain to get lubricant on the inner wall of 
the o-ring. 
 

 
 
B. Install o-rings (25 & 28) on to the turret bolt. 
 

 
 
C. Install spring (23) and HP seat (22). 
 

 

12. Install turret (21) and turret bolt (28) assembly. 
 
A. Turn the regulator over in the vise. 
 
B. Install a lubricated o-ring (20) on to the main body. 
 

 
 
C. Press fit the turret (21) over the o-ring. Exercise 
caution not to pinch or extrude the o-ring (20). 
Confirm that the turret (21) rotates smoothly. 
 

9A

9B

10A

11A

11B

11C 11C

12B

10A
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D. Lay the thrust washer (26) on top of the turret (21). 
 

 
 
E. Carefully insert the turret bolt assembly with HP 
seat into the turret (21). The lifter pin (12) down inside 
the body should go into the center hole of the HP 
seat (22). 
 
 i. Thread the turret bolt assembly by hand as far  
 as you can. 
 

 
 
 ii. Using a 6 mm hex key adapter on a torque   
 wrench, set the torque to 90 +/- 10 in/lbs (10 Nm). 
 

 

F. Remove the regulator body from the vise. 

13. Install the connector assembly. 
 
A. Inspire with yoke connection: 
 
 i. Insert a non-lubricated o-ring (6) into the top of  
 the yoke retainer (7).  
 

 
 
 ii. Insert filter (5), narrow end first, into the top of the  
 yoke retainer (7). It should nest in the o-ring (6). 
 

 
 
 iii. Using circlip pliers, secure filter with the circlip   
 (4). Install circlip (4) with flat side facing up.   
 Make certain that the circlip (4) is seated    
 evenly within its designated groove. 
 

 
 
 iv. Turn the yoke retainer (7) assembly upside down  
 and insert o-ring (8) into the bottom of the retainer. 
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 v. While continuing to hold the yoke retainer (7)  
 assembly upside down, pass it through an upside  
 down yoke (3). Add the upside down dustcap (9)  
 and upside down saddle (10). 
 
 

        NOTE: Keeping the assembly upside down 
prevents the bottom o-ring (8) from falling out of its 
recess. 
 
 

 

 
 
 vi. While holding the connector assembly and  
 the body upside down, install the entire yoke  
 connection assembly into the main body. Turn it  
 by hand as far as it will go. 
 

 
 
 vii. Mount the body back into the vise. 
 
 viii. Using the ¾” (19 mm) socket (TL123), with an  
 extension attached to a ft/lb torque wrench, apply  
 a torque to the retainer of 24 ft/lbs (1 Nm). 
 

 
 
 ix. Install the yoke knob. 
 
B. Inspire with DIN connection (Refer to the DIN 
version exploded parts diagram): 
 
 i. Add the replacement o-ring (8) to the bottom of   
 the DIN housing(7). 
 

 
 
 ii. While holding the DIN housing (7) upside   
 down, place the upside down saddle (10) over it.  
 
 

        NOTE: Keeping the assembly upside down 
prevents the bottom o-ring (8) from falling out of its 
recess. 
 
 
 iii. Thread the DIN housing (7) up into the main   
 body of the regulator. Make certain that    
 the o-ring (8) remains seated. 
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 iv. Using a 3/4” (19 mm) crows foot attachment or  
 a deep socket, apply a torque of 24 ft/lbs (1 Nm) to  
 the DIN housing (7). 
 

 
 
 v. Install the dust cap (9). 
 
 vi. Install the DIN handwheel (6) with the threads  
 facing upwards. (6) 
 

 
 
 vii. Insert unlubricated filter o-ring (5) into the DIN  
 housing (7). Make sure that it lays flat. 
 

 
 
 viii. Insert filter (4), pointed end first, into the DIN  
 housing (7). 
 

 
 
 ix. Install the two o-rings (1,3) on either side of the  
 handwheel retainer (2). 
 

 
 
 x. Thread the handwheel retainer (2), by hand.   
 into the DIN housing (7). 
 

 
 
 xi. Using a 6 mm hex key adapter, apply a torque   
 to the handwheel retainer (2) of 90 +/- 10 in/lbs (10 Nm). 
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14. Clear air passageways. 
 
A. Attach the first stage to a scuba cylinder filled to 
approximately 3000 psi (200 bar). Slowly open the 
cylinder to blow out any debris or contaminants that 
may have entered during the assembly process. 
Close the cylinder. 
 

 

15. Install port plugs (30,32). 
 
A. If there are any unused MP ports, install o-ring(s) 
(31) on to MP plug (32) and install in the swivel turret 
(21) to 40 in/lbs (4.5 Nm) using a 5/32” hex key 
adapter. 
 
B. Place o-ring (29) on to HP plug (30) and install into 
the main body (11) to 40 in/lbs (4.5 Nm) using a 3/16” 
hex key adapter. 
 

 

16. Install MP regulator hose. 
 
A. Install o-ring (31) on to male end of MP hose. 
 

 
 
B. Install MP hose into its respective port. Using a 
torque wrench and a 9/16” crow’s foot, torque the 
hose to 40 in/lbs (4.5Nm). 
 

 
 
C. Slide the hose protector back into position 
 
This concludes Inspire First Stage Reassembly 

Adjusting and Testing 

1. Checking medium pressure 
 
A. Attach the TL121 Inline Adjuster with Gauge 
to the end of the MP hose. Attach a proper 
functioning 2nd stage to the end of the TL121 
Inline Adjuster. 
 
B. While closely monitoring the gauge, slowly 
open the cylinder valve to pressurize the 
regulator. 
 

          WARNING: Before pressurizing the first 
stage, you must have a proper functioning 2nd 
stage or other type of automatic relief device 
connected to the first stage. In the event of a 
high pressure leak, it will relieve excess pressure 
preventing the hose from rupturing, thus 
preventing possible injury. 
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C. With the regulator under pressure, cycle the 
system several times by repeatedly pressing the 
2nd stage purge. 
 
D. Check the medium pressure on the gauge. 
With an inlet pressure of 3000 psi (207 bar), it 
should be between 130-145 psi (9-10 bar). 
 

 
 
E. If the MP is low, insert a 6 mm hex key into the 
adjusting screw. Turn the adjusting screw CW. 
As you do this keep purging the 2nd stage with 
every quarter turn.  You should observe the MP 
increasing.  
 
F. Likewise, if the MP is too low, insert a 6 
mm hex key into the adjusting screw. Turn the 
adjusting screw CCW. As you do this keep 
purging the 2nd stage with every quarter turn.  
You should observe the MP decreasing.  
 

        NOTE: This image shows an alternate way 
to measure the intermediate pressure. It shows 
an AC380 IP Gauge Checker threaded directly 
into a MP port. 
 
 

 
 
G. Let the unit sit under pressure for 5 minutes. 
The medium pressure should remain fairly stable. 
It is common to see the pressure creep by a few 
psi. The standard of acceptability for medium 
pressure creep is up to 5 psi over a 5-minute 
period. If the medium pressure creeps more than 

5 psi over a 5-minute period, this indicates that 
there is a leak. Refer to the Troubleshooting Table 
located in the back of this manual. 

2. Immersion Test 
 
A. Remove the Inline Adjusting Tool or other MP 
gauge. 
 
B. Attach a properly functioning second stage. 
 
C. Attach to a full cylinder and pressurize 
 
D. Submerge the entire first stage into clean, fresh 
water. 
 
E. Observe at least one minute for bubbles. 
 
 i. Bubbles would indicate that there is a   
 leak. This would require partial disassembly  
 and troubleshooting to correct the problem. 
 
 

        NOTE: Do not confuse bubbles from trapped 
air in the main spring chamber with bubbles from a 
leak. If there is leak, the bubbles will come out in a 
constant stream. 
 
 

 
 
This concludes the servicing of the Inspire First 
Stage.
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Step by Step Reassembly – Inspire 
2nd Stage 

1. Prepare Crown Orifice (13) 
 
A. Install o-ring (14) on the crown orifice (13). 
 
B. Set aside for the next completed assembly.  
 

 

2. Build Poppet Valve Assembly 
 
A. Press a new low pressure seat (20) into the end of 
the poppet (21)  
 

 
 
B. Install 2 each of the small o-rings (22) on the tail 
of the poppet (21)  
 

 
 
C. Place the spring (23) on to the back of the poppet 
(21)  
 

 

D. Install the flat end of the balancing chamber (24) 
into the spring (23). The tail of the poppet (21), with 
its two o-rings (22) should be seated inside the 
balancing chamber (24).  
 

 
 
E. Set aside for the next completed assembly. 
 
 
       NOTE: The latest lp seat is the one that is 
orange in color. This is the one found in the service 
kit. Please discard previous versions that are colors 
other than orange. 
 

3. Prepare Adjusting Knob (26) 
 
A. Install o-ring (25) into groove on the adjusting 
knob (26). Set aside for the next completed 
assembly.  
 

 

4. Building the Complete Valve Assembly 
 
A. Install the lever (19) 
 
 i. To orient the lever (19) properly, hold the valve  
 housing (17) with the external threads   
 to the right. The air outlet hole should be  
 facing you. Insert the lever feet so that the lever  
 (19) trails off to the left. See image below.  
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B. Add o-ring (6) to the valve housing (17) 
 
 i. Install a new o-ring (6) into the o-ring groove  
 on the valve housing (17)  
 

 
 
C. Install the Poppet Assembly 
 
 i. Following the picture closely, orient the  
 sockets of the poppet (21) as shown. 
 
 ii. Insert the poppet assembly, low pressure  
 seat end first, into the wide end of the valve  
 housing (17). 
 
 iii. When the poppet (17) assembly is inserted  
 into the valve housing, it is important that the  
 “L” shaped sockets on the poppet (21) properly  
 engage the lever feet that extend through the  
 holes in the valve housing (17). 
 
 iv. Push the assembly as far as it will go. The  
 first thing that might hang up on the lever feet  
 is the orange rubber lp seat (20).   
 A little push on the assembly with the back  
 of the TL136 Multi-Purpose Tool will drive the  
 lp seat (20) past the lever feet and allow the  
 “L” shaped sockets to engage. When the  
 “L” shaped features on the poppet (21)  
 engage the lever feet, they will lift the lever  
 (19) upwards as you push the assembly in.  
 

 
 
D. Install the adjusting knob (26) 
 
 i. Insert adjusting knob (26), o-ring side first,  
 just behind the poppet assembly, into the  
 valve housing (17).  The lever (19) should now  
 have spring tension on it.  

 
 
 ii. Turn the adjusting knob (26) CW until the  
 hole for the retaining pin (18) is clear. 
 
 iii. Insert the retaining pin (18) into the retaining  
 pin hole. Make sure the retaining pin (18) is  
 centered between its two openings.  
 

 
 
 iv. While holding the retaining pin (18)   
 stationary, turn the adjusting knob (26) CCW  
 until it places tension on the retaining pin  
 (18). It should be lightly snug. If you unscrew  
 the adjusting knob (26) too forcefully, you could  
 bend the retaining pin (18), requiring that it be  
 replaced. 

5. Install Venturi deflector 
 
A. Install the o-ring on to the venturi deflector  
 

 
 
B. Slide the venturi lever into the box bottom  
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6. Install the Completed Valve Assembly into the 
Main Housing (1) 
 
A. While keeping the lever depressed, slide the valve 
body assembly through the venturi deflector and into 
the main housing. DO NOT allow the lever to spring 
up forcefully as it passes through. Guide it up slowly.  
 

 
 
B. Confirm that the lever feet are between the molded 
tabs on the box bottom.  
 

 
 
 
        CAUTION: Confirm that the lever feet are 
between the molded tabs on the box bottom. This 
retains the lever feet so that they don’t back out of 
the valve housing. 
 
 
C. Install the valve housing o-ring (6) on to the 
threaded end of the valve housing (17).  
 

 
 
D. Install the bushing (7) on to the threaded end of 
the valve housing (17).  
 

 
 
E. Thread the nut (8) on to the valve housing (17). 
Torque the nut to 30 in.lbs. / 3.4Nm.  
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       NOTE: As you apply torque to the locking nut 
(8) on the valve housing (17), inspect the two lever 
arms in relation to the rim of the main housing (1). 
If the torque on the nut causes the valve housing 
to rotate in the main housing thus causing the lever 
arms to tilt to one side, use the wrench to turn the 
nut ever so slightly CCW to level out the two lever 
arms. See diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. Install the Crown Orifice 
 
A. Press the crown orifice, narrow end in first, into 
the narrow end of the valve housing  
 

 
 
B. Using the Regulator In-Line Adjusting Tool, 
TL121, or a 3/16” hex key, press the crown orifice 
in as far as it will travel. Turn it CW two complete 
revolutions. This is the preset position.  
 

Center Line

Top Edge of Lever Arm

 

8. Adjusting Lever Height 
 
A. Thread the TL121 Tool onto the air inlet end of the 
valve housing  
 

 
 
B. Connect a medium pressure hose (135 to 145 psi) 
to the inlet side of the TL121 tool 
 
C. Pressurize the valve 
 
D. Engage the TL121 drive bit with the crown orifice. 
While watching the lever, observe that turning the 
crown orifice in CW will lower the lever, while turning 
it out, CCW, raises the lever. Adjust the crown orifice 
so that the lever reaches its maximum height.  
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E. Once the lever is at its maximum height, drive the 
crown orifice in, CW, an additional 1/8th turn / 45 
degrees. 
 
 
 
 
 
 
 
 
 
F. Depress and release the lever several times to 
insure an airtight seal when the lever is released. This 
adjustment procedure sets the valve as the minimum 
cracking and minimum diver controlled breathing 
effort. 
 
G. Turn off the air supply and purge the 2nd stage by 
pressing the lever (19) . Pull back on the adjustment 
wheel and remove the in-line tool from the 2nd stage. 
Remove the MP hose from the inline tool. 
 
 
       CAUTION: When removing the inline adjustment 
tool from the second stage, remember to pull the 
handwheel back to disengage it from the crown 
orifice. Failure to perform this step can cause 
changes to the regulator’s adjustment. 
 

9. Continuation of Assembly 
 
A. Install the diaphragm (9) 
 
 i. Position the diaphragm (9) into the main   
 housing (1). Use the back of the TL136  
 Multi-Purpose Tool to work the edges of the   
 diaphragm into place.  
 

 
 
B. Install the thrust washer (10) over the top of the 
diaphragm (9).  
 

 
 
C. Install the front purge cover (11) 
 
 i. Place the front cover (11) on top of the thrust   
 washer (10).  
 

 
 
D. Thread on the front cover retaining ring (12). 
 
 i. Dip the front cover retaining ring (12) into 

 a dish of soapy water to lubricate it.  
 
 ii. While holding the front cover (11) stationary   
 with your thumb, tighten down the front cover   
 retaining ring (12). Tighten it until snug using the  
 TL117 Front Cover Tool.  
 

 
 
E. Install the exhaust cover on the main housing 
 
 i. Engage the left tab first, then engage the right   
 clip until you hear it lock into place  
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This concludes reassembly 
 

Adjusting and Testing 
 
       NOTE: Prior to adjusting, understand that this 
design uses the crown orifice to set the lever height 
only. CW lowers the lever, CCW raises the lever. The 
adjustment knob (26) changes the breathing resistance, 
CW increases breathing resistance, CCW decreases 
breathing resistance. 
 

1. Using a Flow Bench 
 
A. Connect the regulator to a calibrated test bench 
and pressurize to 3000 psi / 207 bar.  
 
B. Turn the adjustment knob (26) CCW, all the way 
out. If the regulator leaks, turn in the crown orifice 
(13) until the leak stops and then continue CW for 
1/8th turn. 
 
C. Slowly open the vacuum control knob while 
watching both the magnehelic gauge and the 
medium pressure gauge. 
 
D. When the medium pressure begins to drop, 
indicating that the second stage valve has opened, 
the magnehelic gauge should read between +1.0 to 
+1.4” H2O / 2.5 – 3.5 mbar 

2. Flow Bench Not Available 
 
A. Lower the second stage diaphragm first into a 
container of water with the mouthpiece up. Keep 
the diaphragm perfectly horizontal. Place your 
ear close to the mouthpiece. You should hear the 
demand valve open, indicated by hissing air, when 
the diaphragm is approximately 1 inch deep. If not, 
be sure that the adjustment knob is turned all the 
way out. 
 

 

3. Vacuum Test 
 
A. Do not pressurize the regulator in this step 
 
B. Plug the mouthpiece 
 
C. Immerse the second stage into water so it is at 
least 3 in / 8 cm deep 
 
D. Look inside the mouthpiece with a light. The 
internal cavity should be dry. If the internal cavity is 
wet, consult the troubleshooting table. 

4. External Leak Test 
 
A. Pressurize the second stage with medium 
pressure air (130 – 145 psi / 9-10 bar) 
 
B. Submerge the second stage in a container of 
clean water. 
 
C. Observe any bubbles arising from the 
submerged second stage over a one minute 
period. One minute is required due to bubble 
formation that occurs in smaller leaks. Bubbles 
indicate a leak, which requires that the regulator 
go through troubleshooting to correct the problem 
 
 
      NOTE: Do not confuse bubbles from trapped 
air with a true leak. If there is an air leak, bubbles 
will come out in a constant stream 
 

5. Install the mouthpiece (3)  
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6. Install the MP Hose (28) 
 
A. Install o-ring (14) into the swivel nut assembly on 
the MP hose (28). 
 
B. Thread the MP hose on to the inlet fitting. While 
holding the adjacent retaining nut (8) stationary with 
an 11/16” wrench, apply a torque value of 40 in/lbs 
(4.5 Nm) to the hose swivel nut. 

7. Subjective Breathing Test 
 
A. Pressurize the regulator 
 
B. Depress the purge button to ensure an adequate 
volume of air needed to clear the regulator passes 
through the mouthpiece 
 
C. Inhale slowly but deeply through the mouthpiece. 
A properly serviced and adjusted regulator should 
deliver air without excessive effort or resistance. It 
should not flutter, shudder or stutter 
 
D. Afterward, there should be no freeflow, hissing or 
leaking 
 
E. Exhalation should be smooth and effortless. The 
exhaust valve should not stick to the main housing 
 
F. If any of these problems occur, refer to the 
troubleshooting guide. 
 
This concludes the servicing of the Inspire 
Second Stage



35www.XSscuba.com

XS Scuba Inspire Regulator Service Manual

Symptom poSSible CauSe Solution

Pressure Creep (Drift)

MP doesn’t stabilize or
MP continues to climb more 
than 5psi in 5 min

1. There is a problem with the  
HP seat (22) / crown orifice interface

2. There is a problem with the HP o-ring (24)

1. Try replacing the HP Seat (22) first.
2. Try replacing the HP o-ring (24).
3. The crown orifice in the main body (11) 

may be compromised. Replace the main 
body (11).

MP is stable but too low Main spring force is too weak Turn the adjustment screw (19) CW.

MP is stable but too high Main spring force is too strong Turn the adjustment screw (19) CCW.

Restricted Air Flow 
Hard inhalation throughout 
entire system

Cylinder valve not opened all the way Open valve all the way. Check supply pressure

Cylinder valve requires service Get valve serviced

Conical filter is wholly or partially 
contaminated

Service entire regulator including filter 
replacement
Visually inspect cylinders being used

MP is too low See solution above

External Air Leakage (found 
during immersion test))

Turret bolt Replace o-ring (27)

HP plug Replace o-ring (29)

MP plug Replace o-ring (31)

Yoke/DIN connector Replace o-ring (8)

Diaphragm clamp
Replace diaphragm (13) and diaphragm 
washer (14)

Swivel turret Replace o-ring (20)

First Stage Troubleshooting Guide
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Symptom poSSible CauSe Solution

Leakage or freeflow 
from the second stage

Crown orifice (13) is not adjusted properly
Drive crown in CW until leak stops. Make sure 
that the lever does not drop below the rim of 
the case

Adj knob (26) turned all the way out; spring 
too relaxed

Turn adjustment knob CW. If it takes more 
than 1 revolution, replace the spring

MP seat (20) is worn or damaged Replace MP seat with new

Crown orifice (13) sealing surface is damaged 
or not true

Replace crown orifice with new

Scratch inside the balance chamber (24) Replace balance chamber with new

Poppet stem o-rings (22) not sealing on inside 
wall of balance chamber

Replace poppet stem o-rings with new

The lever (19) is bent Replace lever

Low purge flow
Lever (19) too low

Back out crown orifice CCW until the lever is 
up against the back of the diaphragm

Lever (19) bent Replace lever

Excessive breathing 
resistance

Adjusting knob (26) in too far Back out adjusting knob (26)

Lever (19) is bent Replace lever

MP too low
Make sure that MP is between 130 and 145 
psi / 9-10 bar

Lever too low
Back out crown orifice CCW until the lever is 
up against the back of the diaphragm

Breathes wet or water 
enters 2nd stage

The mouthpiece (3) is cut or torn. Inspect 
under the zip tie (2)

Replace the mouthpiece

Venturi reflector o-ring (15) is missing, 
damaged or improperly seated

Replace the o-ring

One of the two valve housing o-rings (6) are 
missing, worn or dirty

Replace o-rings

Adj knob o-ring (25) is missing or damaged Replace with new

Main housing (1) is cracked or damaged Replace main housing

Inhalation diaphragm (9) is damaged Replace with new

Inhalation diaphragm (9) is improperly seated 
into the main housing

Remove front cover, reseat the diaphragm

Exhaust valve (4) is damaged Replace with new

Second Stage Troubleshooting Guide
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teSt paRameteR SpeCiFiCation

Medium Pressure (MP) Inlet 3000 psi / 207 bar 130 – 150 psi / 9 – 10 bar

MP Creep
Inlet 3000 psi / 207 bar
MP 130 – 150 psi / 9 – 10 bar

5 psi / 0.3 bar maximum within 15 sec. 
after cycling regulator

Opening Effort
Inlet 3000 psi / 207 bar
MP 130 – 150 psi / 9 – 10 bar

+1.0 to + 1.4 in. H20 /
2.5 to 3.5 mbar

Flow Rate MP 130 – 150 psi / 9 – 10 bar
+6 in. H20 / 15 mbar maximum at 14 
SCFM / 400 L/min

Purge Flow MP 130 – 150 psi / 9 – 10 bar 5.0 SCFM / 142 L/min minimum flow rate

Leak Test Inlet 3000 psi / 207 bar No leaks allowed

Test Bench Specifications

paRt # DeSCRiption / Key item # toRque

RP450-08 Retaining Nut (Valve Housing) 30 in/lbs (3.4 Nm)

RP550-30 Regulator (MP) Hose 40 in/lbs (4.5 Nm)

Second Stage Torque Specifications

paRt # DeSCRiption / Key item # toRque

RP500-28 Turret Bolt 90 in/lbs (± 10) / 10 Nm

RP500-07 Yoke Retainer (7) 24 ft. lbs (±1) / 33 Nm

RP500-33 DIN Housing (7) 24 ft/lbs (1 Nm)

RP500-31 Handwheel Retainer (23) 90 in/lbs (± 10) / 10 Nm

RP500-27 MP Port Plug (32) 40 in/lb / 4.5 Nm

RP500-30 HP Port Plug (30) 40 in/lb / 4.5 Nm

RP550-30 Regulator (MP) Hose (23) 40 in/lbs / 4.5 Nm

First Stage Torque Specifications
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WARNING
XS Scuba equipment is for use only by persons trained and certified 
by a nationally recognized scuba training agency.

XS Scuba and the XS Scuba logo are trademarks of XS Scuba, Inc. 
which may be registered in certain jurisdictions.
All other names are trademarks of their respective owners.  
All products and prices are subject to change without notice.
© Copyright 2017 by XS Scuba, Inc.  -  All Rights Reserved.
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