I. INTRODUCTION

This manual provides instruction for the maintenance and
overhaul of the Conshelf S.E. and Conshelf S.E.S. Regulator
Series. Maintenance and overhaul procedures outlined
within this manual are to be performed by personnel
who completed U.S. Divers® Aqua-Lung® maintenance
instruction program and achieved certification as a
qualified repair technician.

II. SAFETY PRECAUTIONS

CAUTIONS and NOTES used in this manual have the
sllowing significance: -

CAUTION

Maintenance techniques that will result in
damage to parts if not carefully followed.

NOTE

Maintenance techniques that are considered
important enough to emphasize.

ITI. GENERAL (PREVENTATIVE) MAINTENANCE

Providing the bes! possible preventative routine main-
tenance before and after dives will help to ensure the
maximum lile of the Conshelf S E. Series Regulators.

To consistently achieve this goal, there are a number

of simple, but impertant, routine maintenance procedures
that should be followed by the diver aiter every use of the
equipment. They are not meant to be field repair operations,
and, for you who must advise the customer, these recommen-
dations are intended as "‘Service Tips.”

(Refer customer to the U.S. Divers® Aqua-Lung Regulator
Owner's Manual, P/N 1019-97.)

CONSHELF S.E. SERIES REGULATORS
SERVICE MANUAL

¥,

After each day of diving, the regulater must be
cleaned, inspected, and prepared fer the next
use or for storage. As scon as the regulator is
removed from the SCUBA cylinder(s), install the
dust cap (ltem 26) over the regulator first-stage
inlet port. This cap is normally attached to the
regulator yoke (ltem 22) and therefore has been
underwater. Blow all the water out of the cap first.
Failure to do this results in water entering into the
first-stage, causing corrosion. Also make sure the
Q-ring (Item 25) is inside the dust cap. In most
cases, it also serves as g spare O-ring in case of
damage to the O-ring on the cylinder valve. This
impoertant soft seal should be inspected regularly
and replaced if it shows signs of wear or aging.

There are two methods of routinely cleaning the
Consheli S.E. Series Regulaters after each dive.
The first (preferred) method is the "'pressurized’’
procedure:

a.. Remove the dust cap (Item 26). Attach the
regulator to a charged SCUBA cylinder.

b. Open the cylinder valve slowly to pressurize
the regulator.

c. Soak the regulater with fresh warm (not over
120°F) tap water to remove salt and mineral
deposilts, directing water into the mainspring
cavity of the first stage regulator (ltem 12) and
into the second stage mouthpiece (ltem 39).
Also depress the purge buiton (Item 47) lor a
few seconds while water is in the second-
stage. To remove excess water alter soaking
is complete, purge the second-stage a lew
more times.
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NOTE

Soaling regulator parts in warm water will remove
more salt and mineral deposits than will conven-
tional rinsing. In cleaning the Consheli 5.E.S.
(Supreme Model), a warm water soaking of the
mainspring cavity cannot be performed. as this
area has been filled with a silicone fluid and sealed
with a secondary diaphragm (Item 48). Simply soak
entire exterior of the first-stage thoroughly, and
proceed as above when cleaning the second-stage.

d. Disconnect the first-stage from the SCUBA
cylinder.

e. Dry the dust cap before putting it over the
, inlet port of the first-stage regulator.

f. To airdry it, lay the regulater flat on o clean
towel, away from direct sunlight.

. 3. A 'nen-pressurized’’ procedure can be performed

if no charged cylinder is available.

a. Secak the entire first-stage with warm, fresh tap
water with the dust cap in place allewing
water to enter only the mainspring cavity
(Supreme Model see NOTE above),

b. Socak the secand-stage regulator. DO NOT
PUSH IN the purge bulton while soaking the
second-stage because this allows water to
enter the hose and the first-stage. Blow out
excess water from the secorid-stage after
soaking:

c. To airdry it, lay the regulator flat on a clean
towel away from direct sunlight.

4. After air drying, the regulater should be stored as
follows:

a. Store in a clean equipment box or, as an
alternative, seal inside a plastic bag.

b. It is good practice to wipe the rubber parts
with a light application of silicone grease
using an impregnated cloth if the regulater
is tc be stored for a long pericd.

CAUTION

Never store the regulator while still connecied
to the SCUBA cylinder.

DO NOT use any type of solvent to clean any
part of the regulator.

DO NOT carry the SCUBA cylinder by the regulator
or hose: such abuse will eventually damage the
requlator or the cylinder valve.

DO NOT loosen or remove the secondary-diaphragm
retaining ring (Item 49) or the secondary diaphragm
(Item 48) from the first-stage of the Conshelf

S.E.S. (Supreme Mocdel), because this will result

in loss of silicone fluid, making the regulator unfit
for cold water use.

SCHEDULED MAINTENANCE:

Do not assume that a regulater is in goed working
order because of storage or infrequent use.
Remember either prolonged or improper storage
can still result in internal corrosion or deteriora-
tion of O-ring seals.

A regulator must be cleaned and adjusted frequantly.
As an authorized U.S. Divers Aqua-Lung Repair
Technician it is your responsibility to inform your
staif and customer that the regulator requires
inspection and/or overhaul with scheduled paris
replacement at least once a year. Failure to have
regulators inspected and/or overhauled annually will
void the Limited Lifetime Warranty for the Conshelf
S.E. Regulator. Frequent use, however, in com-
paratively clean, fresh water environments might
requite cleaning and an everhaul every six months
Use of rental equipment and/er in salt. chlorinated
swimming pool), or polluted water might require
cleaning and overhaul of the regulalor every three
to six months. Remember that chlorinated water is
an especially bad environment for regulators
because the chlorine chemically deteriorates the
neoprene-rubber components,

You should advise your cuslomers to regularly
inspect the sintered filter (Item 20) in the high-
pressure inlet port of the first-stage regulator. If it

is discolored or corroded, replacement by trained
personnel is required. Also, at this point, the entire
regulator may need a general overhaul with
replacement of all sclt seals and nonreusable
components. Rust (red powder) or aluminum cxide
{(gray powder) deposits on the sintered filter are
usually an indication that salt water has entered the
SCUBA cylinder and caused internal corrosion. The
customer must be notified that their SCUBA cylinder(s)
should be internally inspected and cleaned or
hydrostatically tested as required.

When counseling your custemers on Preventative
Maintenance inform them that ne other adjustiment
or maintenance of their regulator is recammeénded
by U.8. Divers. For such adjustments as the inter-
medicte pressure selting or proper lubrication, taks
the regulaior tc o qualified dealer or return it to the
factory.

FINAL NOTE

Service your Conshelf S.E.(S.) Regulator often
— your personal safety and the mechanical
integrity of your requlator depend on it.




CONSHELF S.E. SERIES REGULATORS

V.

AUTHORIZED REGULATOR DISASSEMBLY

A. GENERAL CONSIDERATIONS

1.

.3.

This section presents step-by-step disassembly procedures for the
Censhelf S.E. Regulator Series. It is IMPORTANT that the sequence
be followed exactly in the order given. Read over the entire manual
prior to overhaul to become familiar with maintenance procedures.
Take special note of all tables, especially Replacement Parts Listing
in Section VII, Table 3 — Recommended Lubricants and Cleaners,
and Table 5 — Recommended Tool List.

Disassembly of the Consheli S.E. Regulator Series should be carried
out in a work area specifically set up and equipped for the task.
Adequate lighting, cleanliness and easy access to all required

tools are essential for an efficient repair facility. As each regulator is
disassembled, the components to be reused sheuld be segregated
and not allowed to intermix with components from other regulators.
Special tools (see Table 5 — Recommended Tool List) are required
for disassembly and subsequent assembly.

Prior to disassembly of the Conshelf S.E.(S.), a pretest is recommended. ®
By lollowing the test described in Section IX or Table | — Testing
Procedures and making reference to the Troubleshooting Table 2,
pages 17 through 18, you will be able to determine the need for

parts replacement.

B. FIRST-STAGE DISASSEMBLY (REMOVAL OF HOSES)

1.

Using a 11/16-inch epen-end wrench, turn the wrench counterclockwise
and remove the intermediate-pressure hose (ltem 46) from the first-
stage body (Item 1). Also remove the high-pressure gauge hose with
a 5/8-inch open-end wrench and, if present, the low-pressure inflator
hose with a 1/2-inch open-end wrench.

While holding the inlet fitting (tem 36) with a 3/4-inch open-end wrench,
use a 11/16-inch open-end wrench to unscrew counterclockwise and
remove the swivel end of the intermediate-pressure hose (Item 46).

Remove and discard the O-rings (Items 44 and 45) from the
intermediate-pressure hose.

If the low-pressure inflator hose, Octopus Regulator intermediate-
pressure hose, or the high-pressure hose of the pressure gauge,
requires the use of the special L.P, or H.P. adapiers, remove the
adapter(s) by turning them countercleckwise, using a 11/16-inch
wrench. Remove and discard the adapter O-rings.

Remove and discard all O-rings attached to the hoses of the
Octopus Regulator (Item 44 and 435) and those of the low-pressure
inflator and/or the high-pressure hose of the pressure gauge.

FIRST-STAGE DISASSEMBLY
C. LOW-PRESSURE SIDE

CAUTION

NEVER attempt to secure the first-stage body by direct clamping
in a vise. This will result in damage to the regulator body
requiring replacement of this part.

CAUTION

Empty CO, cartridge used for vise mounting should not be an
old rusty cartridge from a Buoyancy Control Device. A new
cartridge should be placed in a CO, firing mechanism and
discharged.

NOTES
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6. Screw an empty CO, cartridge clockwise into one of the low-

8.

pressure ports on the first-stage bedy (Item 1). Mount the first-stage
body in a bench vise, mainspring side facing upward, by means of
the CO, cartridge. (See Figure 1).

Using a large flat-bladed screwdriver, place the blade in the slot on
the adjustment screw (ltem 12). Turn the screwdriver counterclock-
wise and remove the adjustment screw. Lift out the mainspring

(ltem 11). For the Conshelf S.E.S. (Supreme Modsl): Using the slotted
tool (U.S.D. P/N 0812-45), provided with the environmental conversion
kit (U.S.D. P/N 1088-50), turn the tool counterclockwise to remove the
secondary diaphragm retaining ring (Item 49). Next, using your
fingertips, lift upward on the secondary diaphragm (ltem 48) and
remove il. Remove the first-stage from the bench vise end pour out
and discard the silicone fluid. Finally, remount the first stage in the
vise again in its lormer orientation te complete disassembly of the
low-pressure side. Remove the adjustment screw and mainspring
(Items 12 and 1) as described above.

With a 1-3/8-inch "‘crow's foot”" and breaker bar. turn the wrench
counterclockwise and remove the spring retainer (Item 10). Lift out

. the spring pad (ltem 9) and the thrust washer (ltem 8).

CAUTION
DO NOT attempt to"'pry”* the diaphragm out of the first stage. as
thedluphrugmseaﬁngshouldersintheﬂrststuga will be scratched,
requiring replacement of the body (ltem 1).

8

Secure the dust cap (Item 26) in place by means of the yoke screw
(Item 24). Using the low-pressure filtered air directed down through
a low-pressure port on the first-stage bedy (Item 1), blow out the
primary diaphragm (Item 7). (See Figure 2). Discard the used

diaphragm. (SEE NOTE &

Remove the first-stage from the bench vise. Lift out the pin pad
(item 6) and pin (Item 17).

)

his concludes the disassembly of the Low-Erassure Side of the First-Stage
egulator.

l...‘..'................‘..........‘-....l...lI.‘.‘l'..'."..-ll

|

T-STAGE DISASSEMBLY

- HIGH-PRESSURE SIDE

Mount the first-stage with the yoke scraw facing up in the bench vise
by means of the CO, cartridge.

Unscrew the yoke screw (ltem 24) ceunserclockwise and remove i
from the yoke (Item 22).

Disengage and remove the dust cap (ltem 28). Remove and discard
the O-ring (Item 25).

Using external retaining-ring pliers, remove the yoke retaining ring
(Item 23) from the groove on high-pressure inlet boss of the first-
stage bedy. Then, turning the yoke eoumierclockwise. unscrew and
rameve it from the first stage.

CAUTION

The retaining ring (Item 2) must be removed carefully as the compon-
ents beneath it are under spring tension. Failurs to place finger over
the sintered filter (Item 20) while removing the retaining ring will
cause loss or damage of these parts. (See Figure 3).

FIGURE 1

FIGURE 2

NOTE A
Depending on how firmly the
diaphragm is retained on its &~
supporting “seat’’, the low- —

pressure port plugs (Item 3)
may have to be in place when
using low-pressure filtered air
to blow out the primary

dicphragm.
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15.

16.

17

With internal retaining-ring pliers, remove the retaining ring (Item
21) from the high-pressure inlet boss. Discard the used retaining
ring.

The sintered filter (Iltem 20) will pop out with the retaining ring.
Remove and discard the sintered filter,

Lift out the spring (Item 19), spring block (Item 15), high-pressure
seat spring (Item 18), and the high-pressure seat {[tem 16). Discard
the used seat.

Use EXTREME care when removing O-rings from grooves. Even
a small scratch across an O-ring sealing surface will result in
leakage. Once an O-ring sedling surface has been damaged.
the part must be replaced.

CAUTION

18.

19.

20.

Located inside the spring block (ltem 15) is an O-ring and backup
ring (ltems 14 and 18). Remove and discard both the O-ring and
backup ring.

Remove the first-stage body from the vise. Remove the CO,
cartridge from the body by turning the cartridge counterclockwise.

Using a 3/16-inch Allen wrench unscrew any remaining low-pressure
pert plugs (Item 3). Remove and discard the port-plug O-rings
(Item 2).

This concludes the disassembly of the Conshelf S.E. First-Stage Regulator.
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E. SECOND STAGE DISASSEMBLY

21.

Using the box-top wrench (U.S.D. P/N 1019-40), unscrew the box top
(Item 43) countercleckwise and remove it.

CAUTION

The purge button (ltem 47) does not usually need to be removed
during normal servicing. Without special care removal of the
purge bution can result in a fracture of one or more of the four
purge-buttons’ retaining arms. This would require placement of the
purge button.

Carefully lift out the thrust washer (ltem 42) and the diaphgram
(ltem 41).

CAUTION

During removal of the inlet fitting (Item 36) depress the lever (ltem
34). Failure to keep the lever depressed could cause damage to the

disc (Item 27) sealing suriace,

23.

24.

With the lever depressed, use a 3/4-inch wrench to unscrew counter-
clockwise and remove the inlet fitting (Item 36). Remove and discard
the inlet-fitting external O-ring {Item 33).

With a 3/18-inch Allen wrench remove the port plug (Item 51) by
turning the wrench countercleckwise. Remove and discard the
O-ring (ltem 50) from the plug.

CAUTION

The disc and retainer assembly (ltem 27 and 28) is under spring ten-
sion. Care should be taken when removing these parts. This will help
prevent damage or loss of parts.
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25. Fit the disc and retainer wrench (U.S.D. P/N 1100-05) over the disc
end of the retainer (ltem 28). Then, while holding the locknut (Item
33) with the 1/4-inch nut driver portion of the lever height adjustment 2
tool {U.S.D. P/N 1016-84), through the port-plug hole in the box e
bettom (Item 30), turn the nut driver ccunterclockwise and remove
the lecknut (Item 33). Discard the used lecknut.

26. Remove the spacer (ltem 32), lever (ltem 34) and washer (Item 31)
from inside the box bottom.

27. Nexi, remove the retainer (Item 28) and the spring (ltem 29) lrom the
inlet bess of the box bottom, Discard the used disc (liem 27) that is
located in the larger end of the retainer.

28. Snip the plastic mouthpiece clamp (ltem 40) with pliers or, with care,
use wirecutters and remove it. Next, pull off the mouthpiece
(Item 39).

29.  Pull off the exhaust tee (ltem 38) from the box bottom.

30. Snip off the "stem of the exhalation valve (ltem 37) from inside the
box bottom. Remove and discard the used valve,

.’“his concludes the disassembly of the Consheli S.E. Second Stage Regulator.

NOTE B
SRR RROROD AR ROR0R0 SRR RRRRROR0RRRRORORRSSRRRRRRSORRRROERSE In coniuncﬁon w'il‘_h thi’ -on.
the service technician should
V. REGULATOR PARTS CLEANING (SEE NOTEB —) Soias 't itie Tt of Rekoramendsd

Lubricants and Cleaners in

A.  All original soft seals and expendable parts need not be cleaned
as they are routinely replaced during nermal maintenance and
overhaul (see Section VII). The other rubker and plastic parts:
diaphragm, mouthpiece, exhaust tube, bex top, box bottom, port
plug, and dust cap, which are not usually replaced (unless damaged)
during a standard overhaul should be clsaned with a mild, warm
water (net over 120°F) detergent solution. Then, they should be

theroughly rinsed in clean, iresh water and blown dry with filtered,

CAUTION Table 3.
Q g
. low-pressure air (30 psig). A soft nvlon zristle brush may also be

NEVER expose plastic or rubber parts to solvents or cqustic

cleaning agents of any type. Never use aerosol silicone sprays

to lubricate or clean plastics or rubber paris, as the propellant

gas or carrier solvent may attack or weaken them.

used, taking care not to scratch or abrade the rubber or plastic NOTE C

parts. :

: (SEE NOTE C———) The retainer (Item 28) and the
inlet fitting (Item 36) should
be cleaned with extra care.

!;l.l

After disassembly, all metallic parns sheuic be given a preliminary

cleaning in @ warm detergent/water scluticn. A scft nylon bristle especially the seating suriaces.
brush may be used if mineral encrustoiien or corrosion is present. Next. thoroughly rinse all metal
DO NOT use a wire crush! Expendable pomis such as the sintered parts to completely eliminate
filter (Itern 20), retaining ring (tem 21) ané the secend-stage locknut locsened material. Immerse
(Item 33} should be replaced and nesd nct be cleaned. The prefer- components in the ultrasonic

red and recommended cleaning procedure for metallic parts utilizes cleaning solution, and comply

an ultrasonic cleaning tank with a suitable detergent. with specific instructions for the
detergent. If Ocltite #31 is used

CAUTION in the ultrasonic cleaner, follow
instructions carefully. If an acetic

Excessive cleaning times beyond those recommended may ‘acid (household white vinegar)
damage plate dparts. After completion of ultrasonic cleaning. solution is used. a clecning time
all metal paris should be removed, rinsed thoroughly with clean of 10 to 15 minutes will suffice
fresh water and blown dry with low-pressure (30 p<ig) air. Only using a recommended concen- £
brass, plated brass, and stainless steel parts should be immersed tration of one part of acetic. =
in acid cleaning solution such as Oaktite # 31. acid to one part water.
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C.

If no ultrasenic cleaner is readily available, then the following , less
preferred, chemical procedure for cleaning can be used. First, remove
any loose adherent material or flaking, using a soft bristle brush.
Place metal parts in a recommended acid bath solution (for example,
Oaktite #31, see Table 3) and gently agitate for three lo four minutes.
Alterwards, remove and rinse with clean, fresh water and blow dry
with filtered low-pressure (30 psig) air.

VI. REGULATOR PARTS INSPECTION
A. GENERAL PROCEDURES

1.

All solt seal and nonreusable components in the Conshelf S.E.
Regulator will be routinely replaced during general overhaul. Refer
to the Routine Parts Replacement Schedule following this section.

It is still important, however, to visually inspect all soft seals,
especially O-rings, for any delects, including any moulding
flaws, belore installation.

All reusable metal components must be theroughly inspected
visually for any cracks, burrs, scoring, and corrosion using a high
intensity light and magnifier.

Examine all plated surfaces for blisters; peeling and continuity of
plating. Replace if necessary.

Inspect all threaded components for deformation, galling, cross-
threading or stripping. Replace if necessary.

Check all sliding, reciporating or rotating parts for nicks, burrs,
scratches, or scoring. Replace if necessary.

- All plastic parts must be closely inspected for distortion, cracking,

deformation or solvent attack. Replace i necessary.

All O-ring surfaces must be compleiely smooth and free of nicks,
burrs, scoring, corrosion, or pitting. Replace if necessary.

B. SPECIFIC PROCEDURES
FIRST-STAGE ASSEMBLY

9. The high-pressure seat (ltem 18) should be replaced during standard

11

12.

annual cleaning and overhaul. Any *‘wrinkling”, ''fissuring"’,
“cratering,” or other forms of rubber fatigue invelving the soit
sealing area may result in a first-stage high-pressure leak.

Check the machined seating orifice in the lirst-stage body (Item 1)
for evidence of nicks, scratches, excessive wear, or other damage.
Replace the body if necessary.

The primary diaphragm (Item 7) must be replaced during standard
annual cleaning and everhaul.

Check the first-stage body for serious denis or nicks. Also inspect
the yoke (ltem 22) for distortion, bending. and damaged or worn
threads. Replace if necessary.

SECOND-STAGE ASSEMBLY

13.

14.

15.

The retainer (Item 28) should be inspected for nicks, pitting,
scratches, defective plating, or excessive wear of the screwdriver
slot on the threaded end. The through hole located on the seating
face of the retainer should be clear and iree of debris. Replace

il necessary.

Examine the retainer orifice seat on the inlet fitting (Item 36) for
nicks, pitting, scratches, or defective plating. Replace if necessary.

Check the demand lever (Item 34) for bending, distortion, or
excessive wedar of the nylon button. Replace lever if necessary.

3

NOTES

NOTE D

For the Conshelf S.E.S.: Both the
primary and secondary first-
stage diaphragms (Items 7 and
48) must be replaced during
standard annual cleaning and
overhaul. Any cuts, nicks, holes,
or combination of mechanical
damage and/or chemical deterior-
ation may result in air leakage
between regular servidng
requiring diaphragm replacement.
Also replacement of the silicone
fluid is required. Do not try and
salvage old silicone fluid for reuse.
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16. Inspect the second-stage diaphragm (Item 41) for cuts, nicks,
pinhcles, or other evidence of mechanical demage. Check the
condition of the rubber itself for signs of deterioration such as
cracking, crazing, or hardening. Ensure that the round, stainless-
steel plate is firmly bonded to the surface of the diaphragm.
Replace diaphragm if necessary.

17. Inspect thoroughly the second-stqge hese (ltem 46) for any signs of
general deterioration of the rubber, including crazing or superiicial
cracking, shrinkage or hardening. Insure that the cuter jacket under
the erimped portion of the end fittings is not cut through showing the
braided reinforcement underneath. There should be no evidence
that the hose is “"pulling cut” of the end fittings. Inspect the male
end of the inlet fitting for either stripped or damaged threads.
Maximum service time for rental hoses is orie year:; inspect your
personal second-stage hose after each dive. Replace the second-
stage hose if necessary.

18. Inspect both low-pressure inflator and high-pressure gauge hoses
fer crazing or superficial cracking, shrinkage, hardening, and any
other signs of general deterioration. Also, check the end fittings for
any damage or leakage. Replace hese(s) if necessary.

18.  Findlly, refer to the Troubleshocting Table for additional problem
areas — their couses and recommendations for cleaning and
replacement.

VII. ROUTINE PARTS REPLACEMENT SCHEDULE
CONSHELF S.E./S.E.S. REGULATOR SERIES

Part . Item =
No. g No. Neied
9570-25 O-ring 2 1
9570-04 O-ring 4 1
1034-29 Primary Diaphragm 7 1
8280-08 Backup Ring 13 1
8200-06 O-ring 14 ]
1053-20 High-Pressure Seat 16 1
1051-06 Sintered Filter 20 1
8630-51 Retaining Ring 21 1
8201-20 O-ring 25 1
1085-10 Disc 27 I
1025-10 Locknut 33 1
1051-39 Exhaust Valve 37 1
1049-40 Mouthpiece Clamp 40 1
8200-14 O-ring 35 1
9570-25 O-ring 44 1
§9573-10 O-ring 45 i
9570-25 O-ring 50 1
1088-53* Secondary Diaphragm 48 1
1088-55" Silicane Fluid 1

*Used only on the Conshelf S.E.S.

NOTE

U.S. Divers recommends that parts listed under ‘'Routine Parts Replacement
Schedule’ be replaced every year for regulators used exclusively for
recreational djv:ing.

NOTE
Check for any severe corrosion or pilling of the mainspring; replace only
if required.

NOTE
Second-stage diaphragm need only be replaced only if damaged or if signs
of age or cheémcially-induced deterioration are seen.

NOTES
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(SEE NOTE E——)

VIII. AUTHORIZED REGULATOR REASSEMBLY

This subsection presents a detailed, step-by-step reassembly procedure for
he Conshelf S.E. and S.E.S. Regulator Series. Unless noted otherwise, this
procedure applies to both the Conshelf S.E. and S.E.S. medels. Specitic
references for the Conshelf S.E.S. are indicated when necessary. It is
important that the sequence be followed exactly in the order given.

A. PRELIMINARY PROCEDURES

a

Screw an empty CO, cartridge, clockwise into a low-pressure port
on the first-stage body (Item 1). Mount the first-stage body in a
bench vise, mainspring side facing upward, by means of the CO,
cartridge. (See Figure 4.)

Lightly lubricate two of the O-rings (Item 2) and place them on the
two low-pressure port plugs (Item 3).

Lightly lubricate the O-ring (Itern 4) and install it on the high-
pressure port plug (Item 3).

Install one of the two low-pressure port plugs (Item 3) and the one
high-pressure port plug (Item 5) clockwise using a 3/16-inch Allen
wrench attached to a torque wrench to 40 inch-pounds into the first-

stage body (Item 1). (SEE NOTE F

)

B. LOW PRESSURE SIDE

5.

10.

Insert the pin support (Item 6) into the center hole of the first-stage
body.

_ Install a new primary diaphragm (Item 7) into the the first-stage

body over the pin support by pushing its edges down into the
supporting “'seat’”” of the body. This procedure can be completed
by hand, or, if necessary, with the aid of a non-metallic flat-ended
tool. The edges of the diaphragm should be evenly and firmly

posilioned in the support 'seat’’. (SEE NOTE G |

Place the gasket (Item 8) and, then, the spring pad (ltem 9) on the
diaphragm. Place the spring retainer (Item 10) over these two com-
ponents and screw it clockwise completely onto the first-stage body
lo a torque of 25 foot-pounds using @ 1-3/8 inch torque wrench.

Insert the mainspring (Item 11) into the spring retainer ensuring
that the mainspring is centered over the spring pad, and then
place the adjustment screw (Item 12) cver the protruding end of
the mainspring.

Next, using a large flat-bladed screwdriver, turn the adjustment
screw counterclockwise until it is flush with the end of the spring
retainer. (See Figure 5). For the Consheli S.E.S., the adjustment
screw should be turned clockwise until it is flush with the secondary
diaphragm supporting shoulder (See Figure 6). For the Conshelf
S.E.S.: Remember thai a new supply of silicone fluid will be poured
into the spring retainer (Item 10) alter the intermediate pressure
adjustment is completed. After the procedure is finished, a new
secondary diaphragm (Item 48) and the secondary-diaphragm
retaining ring (Item 49) will be reinstalled. Refer to Subsection IX en
First-Stage Adjustment if necessary.

Now remove the first-stage body from the vise, then remove the
empty CO, cartridge from the low-pressure port. Set the cartridges
aside.

C. HIGH PRESSURE SIDE

11.

Install a new backup ring (Item 13) and lightly lubricated O-ring
(Item 14), in this order, into the open end of the spring block (Item
15). Set this assembly aside.

NOTES

NOTE E

All O-rings, except Item 25, should
be lightly lubricated with silicone
lubricant during reassembly.

3

=

FIGURE 4

‘.@ \)

NOTE F
Do not install remaining low-
pressure port plug (Item 3). Set
it aside for later installation.
Leave the other two low-pres-
sure ports open for connection
o a test bench or intermediate-
pressure test gauge (U.S.D.
P/N 1116-10), and a second-
stage hose during subsequent
regulator adjustment and
testing.

NOTE G

If the primary diaphragm (Item 7)
displays a rough and smooth side,
place the smooth side down against
side down against the pin pad.

MO
FIGURE 6
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CAUTION

Use care when inserting the pin into the first-stage body: do not
allow the pin to contact the machined seating orifice of the first-
stage bedy.

While holding the small end of the new high-pressure seat (lem 18)
in one hand, inser! the end of the pin (ltem 17) into the center of the
seal. Then carefully insert this subassembly up into the center hole
of the lirst:stage body. (See Figure 7.) Gently “wiggle™ this sub-
assembly, if necessary, during this procedure tc ensure that the end
ol the pin i1s ccmpletely seated in the pin support {ltem B).

While helding the high-pressure seat and pin assembly in place
with one finger, turn the lirst:stage body over so that it's threaded in-
let boss is facing upward.

Insert the seat spring (ltem 18), spring block assembly (Item 15) and
spnng (tem 19) into the inlet boss cf the first-stage body.

Place the special high-pressure block guide (U.S.D. P/IN 1110-00),
recessed end downward, over the tip of the inlet boss of the first-
stage body. Next, drop a new sintered filter (ltem 20) with rough
side facing upward into the spring block guide. Place o new
retaining ring (ltem 21), flat side upward, on top of the sintered filter.
(See Figure 8).

While holding the block guide, with the retaining ring centered over
the hole and on top of the lilter, apply sufficient pressure downward
against the retaining ring, using a 1/2-inch flat-end wood dowel (see
Figure 9), to force the retaining ring through the guide until it fully
“locks™ in its own groove in the inlet boss. At this point, the seat
spring, spring block, spring, and sintered filter should be correctly
positioned and "‘locked’ in the boss. Check this pesitioning carefully
belore proceeding.

Next, completely thread the yoke (ltem 22) clockwise onto the inlet
boss of the first-siage bedy: then secure by installing the yoke
retaining ring (ltem 23) flat side {facing upwards on the inlet boss
using external snap-ring phers,

Lightly lubricate the threads of the yoxe screw (ltem 24) with D.C. 111
Reinstall the yoke screw (tem 24) by turning it clockwise into the
yoke (ltem 22). i

Install O-ring (Item 25}, unlubricenec iniz the dust cap (item 26) to
complete the dust-cap assembly.

Wrap the nylon cord, tied to the dust c=g around cne leg of the yoke
and pess the cap through the loop fermed. creating @ “loose” knot.

This concludes the reassembly of the Conshelf S.E First-Stage Regulator.
Testing of the First-Stage Regulator will follow reassembly of the second-
stage regulator.

I.....II.'l'.l......-.............l...I..‘.....Q....I-..II....

D. SECOND STAGE REASSEMBLY
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A

=3
{nt §

2
L)

Insert the new dise (Item 27) into the zcre provided for it on the
relainer (Item 28).

Position the spring (Item 29) over the stem of the retainer (ltem 28).
Fit the disc and retainer with its spring cnte the special disc and

retainer wrench (U.S.D. PIN 1100-05); gng carefully insert into the
second-stage box bottomn (Item: 30).
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Push inward on the wrench and hold momentarily so that the .
threaded stem of the retainer protrudes into the interior of the box
bottom.

Immediately place the washer (Item 31), radiused end up, spacer
(Item 32), and a new locknut (Item 33) onto the retainer. Turn the
locknut clockwise until first threads are engaged.

Still pushing inward on the wrench, compressing the spring, insert
the lever {ltem 34) between the spacer and the washer (See Figure
10). Assure that the lever is properly aligned in its groove on the box
bottom.

Holding the locknut with the 1/4-inch nut-driver portion of the lever-
height adjustment tool (U.S.D. P/N 1016-84) inserted through the port-
plug opening on the box bottom, turn the nut driver clockwise until
about three threads of the retainer are visible beyond the head of
the locknut. Remove the disc and retainer wrench and nut driver
from the box bottom.

. Next, lightly lubricate the O-ring (Item 35) and place it on the

inlet fitting (Item 36), to avoid marring the surface of the disc seat
(ltem 27). depress the lever and screw the inlet litting (ltem 36)
clockwise into the inlet bass of the box bottom using a 3/4-inch
torque wrench, tighten the inlet fitting to a torque of 55-inch pounds.

. If there is excessive "'free play'’ or “'flop”’ in the lever, place the
1/4-inch nut-driver portion of the lever-height adjustment tool (U.S.D.
P/N 1016-84) through the port plug opening in the box bottom,
and over the locknut (Item 33). Next insert the screwdriver portion of
the lever height adjustment tool down through the hollow bore in the
nut driver until it engages with the slot on the end of the retainer
(ltem 28). (See Figure 11.) While holding the screwdriver steady, turn
the nut driver clockwise. Adjust only far enough to eliminate excessive
“freeplay” or "flop" of the lever.

). Insert the new exhalation valve (ltem 37) into the box bottom (ltem
30) and pull on the stem of the valve until its barb passes through
the hole into the box bottom. Using the wire cutters, trim the stem
end of the valve /8" to 1/4"" above the barb.

. Reinstall the exhaust tee (Item 38), by stretching it over the flange of
. the box bottom.

2. Fit the mouthpiece (ltem 39) onto the box botiom, and fasten the
mouthpiece in place with @ new mouthpiece clamp (Item 40). The
lock tab on the mouthpiece clamp should be aligned with the air-
inlet boss of the box bottom. (See Figure 12). Tighten with pliers and
snip the extra length with wire cutters.

3. Position the secend-stage diaphragm (Item 41) on its shoulder in the
box bottomn. Ensure that the diaphragm is situcated on the box bottom
o that the two rubber tabs protruding through the metal plate cf the
diaphragm straddle the lever without interference. (See Figure 13.)
Place the thrust washer (ltem 42) over the diaphragm.

4. Screw the box top assembly (Itern 43) clockwise into the box bottom.
Using the box-top wrench toal (U.S.D. P/N 1018-40), tighten the box
top firmly handtight.

(SEE NOTE H ) FIGURE 13

NOTE H

_hisoczf:“s::Ud:SRtgeurlz?jfemply procedures of the Conshelf S.E. Series D4 St aninmicil e Sobilia
¥ i e assembly (Item 51) until final

adjustment of second-stage
assembly is completed.

l.l....ll..l!....ll.il...l‘.lI.OI'.....IOII..’..I.......!..ODQ
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IX. AUTHORIZED REGULATOR ADJUSTMENT AND TESTING

(SEE NOTE I——)

A. PRELIMINARY PROCEDURES

L.

.4.

B. FIRST-STAGE ADJUSTMENT AND TESTING
I

ATTACHMENT OF FIRST-STAGE TO SECOND-STAGE REGULATORS

Install the two lubricated O-rings (ltems 44 and 45) on the inter-
mediate-pressure hose (ltem 46).

Attach the hose (Item 46) 1o one of the low-pressure ports on the
first-stage body {ltem 1) using a 11/16-inch torque wrench. Tighten
the hose clockwise te a torque of 40-inch pounds.

(SEE NOTE —*)

Connect the first-stage regulator to a scurce of low-pressure (500
psig) breathing cir. While firmly helding the free end(s) of the

second-stage hose(s), carefully open the air source contrel valve
allowing @ small quantity of air to flow through the open hose(s).
This will flush any dust or debris from the interior of the hose(s).

Close the air source control valve and ‘attach the second-stage
regulator(s) to the free end of the second-stage hosels). While
holding the inlet fitting (Item 36) with o 3/4-inch wrench, use an
|1/16-inch torque wrench to tighten the swivel nut clockwise to a
torque of 40-inch pounds.

(SEE NOTE K—)

With the lirst stage regulator mounted on the test bench high-
pressure valve block adapter, attach a spare intermediate-pressure
hose to the open low-pressure port on the first-stage regulator. Attach
the free end of this hose to the male fitting provided for it on the test
bench. {If the Octopus regulator is attached to the first-stage regulator,
removal of the port plug [Itemn 3] will be required),

While watching the intermediate-pressure gauge on the test bench,
slowly pressurize the bench and regulator to SO0 psig. The inter-
mediate-pressure gauge should indiccte a "lockup’ pressure of 120
to 160 psig. If the gauge pressure increases beyond 160 psig, turn
the air source off immediately. This indicates a failure of the first-
stage regulator to cchieve “lockup’’ sressure. Reler to the Trouble-
shooting Table 2 cn page 17 for correciive guidelines and specific
procedures, lf the intermediate pressure is not greater than 120 psig
but there is an audible leak or freeflew from the second-siage
regulator(s), adjustment of the lever (izem 34) will be required before
final adjustment of the first-stage intermediate pressure can be com-
pleted. (See Section VIII, Subsection D. Step 28 and Appendix A for
details of lever adjustment!

{73

(SEE NOTE L——)

CAUTION

If an adjustment of intermediate pressure is required (not within
120 to 160 psig). be sure to “cycle’ the regulator by pushing the purge
button (Item 47) at least ten (10) times after turning the adjustment
screw (Item 12). Failure to ""cycle” the regulator can result in a false
reading of the first-stage intermediate-pressure “lock-up™

(¥

If the “lockup’ pressure is below 12C psig, it may be increcsad by
turning the adjustrment screw (Item 12} "in'" or clockwise. This should
be done by using < large flat-bladed screwdriver. Turn the screw no
more than /8 turn =t a time, then purge the second stage several
times and observe 1he adjustment's intermedigte-pressure increuse,
Repeat this process until the desired intermedicte pressure has been
reached.

NOTES

NOTE I

Before placing the Conshelf
S.E.(S.) Regulator back in service.
the following sequence of adjust-
ments is necessary. The use of

a flow test bench is the preferred
device to insure the quality of
your adjustments. This will enable
the service technician to check
critical performance requirements of
the Regulator series more precisely.
1f no test bench is available to the
service technician, use of a SCUBA
cylinder, the less preferred testing
procedure will follow this section.

NOTE ]

If the Octopus Regulator is to

be used, attach the Octopus hose
to the first-stage body as described
in Steps 1 and 2. Connection of
additional hoses, such as the
pressure gauge or low-pressure
inflator hose, should not be done
until ofter complete testing of the
first and second stage(s). This
will simplify troubleshooting
leakage problems. if they occur.

NOTE K

In conjunction with this subsec-
tion, the technician should refer
to Table 1 on page 17. Test

Bench Specifications. for the
Conshelf S.E., S.E.5., and Octopus
Regulators. In addition, all tests
described must first be done at
low pressure (500 psig) and

then again at service pressure
(3000 psig).

NOTE L

For more detailed information on
proper setting of the Intermediate
Pressure see Appendix B.
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4.

If the “lockup’’ pressure is above 160 psig, it may be decreased by
turning the adjustmernit screw (Item 12) "'out’” or counterclockwise.
Using the large flat-bladed screwdriver, turn the adjustment screw
ne more than 1/8 turn at a time, then purge the second stage
several limes and observe the adjustment’s intermediate-pressure
decrease. Repeat this process until the desired intermediate
pressure has been reached. If the acceptable range cannot be
achieved by varying the adjusting screw (ltem 12), refer to the
Troubleshooting Table 2, page 17 for correciive guidelines and
specific procedures.

Assuming the correct intermediate pressure has been achieved,
depress the purge button (Item 47) several times, release and
observe the test bench intermediate-pressure gauge S seconds to 15
seconds after purging. The intermediate pressure indicated must not
“'creep’’ or slowly increase more than 5 psig within this time, If the
intermediate pressure will not stabilize at one pressure setting, refer
to the Troubleshooting Table 2, page 17 for corrective guidelines and
specific procedures.

After stablizing the intermediate pressure repeat Steps 2 through §
at 3000 psig, service pressure.
(SEE NOTE M———)

A. Pour silicone fluid into the spring retainer until the level reaches
within 1/8-inch below the top of the retainer

B. Insert the secondary diaphragm (Item 48) into the spring
retainer with the outer, raised lip pointing up. The diaphragm
must be covered with silicone lo lunction properly.

C. Air bubbles underneath the secondary diaphragm must be
removed by smoothing the diaphragm with the fingernail.

D. Using the square, slotted tool provided with the conversion kit,
screw the secondary-diaphragm retaining ring (ltem 49)
clockwise into the spring retainer. Hand tighten firmly.

E. Verify that the intermediate pressure has not changed after the
conversion or reinstallation procedure. Refer to the subsection
on the first-stage adjustment as required.

.. SECOND-STAGE ADJUSTMENT AND TESTING

SECOND-STAGE AIR FLOW TEST (SEE NOTE N—)

With the regulater still atiached to the flow test bench and pressurized
to 3000 + 100 psig, place the second-stage mouthpiece over the
mouthpiece adapter. Slowly turn the flewmeter control knob uniil the
flow reaches a minimum of 15 SCFM (425 litres per minute). The
reading on the Magnehelic gauge (Inhalation/Exhalation Effort
Gauge) should indicate no more than +6.0” H,O. If the reading is
over +6.0" H,0, refer to Troubleshcoting Table 2 on page 18 for
corrective guidelines and specific procedures,

SECOND-STAGE OPENING EFFORT TEST

Next, shut off the llowmeter contrel kneb. Slowly turn the flowmeter
control knob back on while watching beth the Magnehelic gauge
and the intermediate pressure gauge. When the intermediate
pressure gauge begins to drop below the intermediate pressure
“lock up'’, the Magnehelic gauge should indicate an opening effort
of +0.6" of HO to + 1.5" of H,O. Ii the opening effort is not within
this range, refer to the Troubleshooting Table 2, page 18, for
corrective guidelines and specilic procedures.

13

NOTES

NOTE M

For the Conshelf S.E.S.: After
completing the adjustment of

the intermediaté-pressure setting
depressurize and remove the
regulator from the test bench or
cylinder valve. Then remount the
first-stage body, using an empty
CO, cartridge again, in the bench
vise with the low-pressure side
facing upward. The following
procedure covers either the com-
pletion of the environmental
conversion of a standard Conshelf
S.E. or reinstallation of environ-
mental components on the
Supreme Model (S.E.S.).

NOTE N

Prior to performing the second-
stage adjustments and testing.
installation of the O-ring and
port plug (Items 50 and 51) must
be done. Place the lubricated
O-ring (ltem 50) on the port plug
(Item 51). Next, using a 3/16-inch
Allen torque wrench, insert the
wrench in the port plug and screw
the plug clockwise into the box
bottom (Item 30) to a torque of §
to 8 inch-pounds.
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W

o

SECOND-STAGE PURGE FLOW TEST

3. Turn off flowmeter coniral knob. Next, while the second-stage

regulator is still mounted on the mouthpiece adapter, watch the
flowmeter gauge and fully depress the purge bution. The flowmeter
gauge must indicate a minium of +5.0 SCFM (142 L.P.M.). If the
purge flow is less than +5.0 8CFM, refer to the Troubleshosting
Table 2, page 18, for corrective guidelines and specific procedures.
When purge flow is correct, remove the second-stage from the
mouthpiece adapter on the flow test bench.

CONSHELF S.E. OCTOPUS FLOW TEST (SEE NOTE O——)

Mount the octepus second-stage regulatoer en the mouthpiece
adapter of the flow test bench. Slowly turn the flowmeter control
knob until the {low reaches @ minimum of 15 SCFM (425 L.EM.) The
reading on the Magnehslic gauge should indicate no more than
+6.5" H,0. If the reading is over +6.5" H,0, refer to Troubleshooting
Table Z, on page 18, for corrective guidelines and specific
procedures.

OCTOPUS OPENING EFFORT TEST

Shut off the flcwmeter control kneb. Slowly turn the {lowmeter
control kneb back on while watching the Magnehelic gauge. The
Magnehelic gauge should indicate an opening of +1.2" to +2.1" of
H;O. If the opening effort is not within this range, refer to the ,
Troubleshooting Table 2, page 18, for corrective guidelines and
specific procedures.

OCTOPUS PURGE FLOW TEST
(See Step 3 above, same as second-stage purge flow test.)

LEAKAGE TEST
After final reassembly and adjustment of the Conshelf S.E.
Regulator, the following simple test for external leakage is

recommended.
(SEE NOTE P——)

With the first cnd second stages attached te o high-pressure air
supply, submerge the entire system in a test tank of clean water.

Turn on the hign-pressure supply.

Observe any tubbles arising from the submerged regulator over a
one-minute perniod. This recommended time is necessary due to the
lower bubble fzrmation that occurs in cases of smaller leaks, Any
bubbles noted indicate leckage with the nesd ic disgssemble

and check cll sealing areas, assembly sequence end com-

ponent position:ng in order to correct the problem(s).

(SEE NOTE Qq—+)

SUBJECTIVE BREATHING TESTING

L.

In general, the croperly overhauled and adjusted Conshelf S.E.
Regulater, upen breathing in and out of the mouthpiece slowly and
deeply four or five times, should deliver air to the user without
excessive inhalziion effort, freeflow, or “fluttering’” of the second-
stage diaphragm. In addition, when exhaling there should be no
fluttering or sticking of the exhalation valve. If any of these problems
oecur, again rafer to the Troubleshooting Table for ‘corrective
gquidelines and specilic procedurss. Also, conduct a purge flow test;
depress the purge button fully; an adequate volume of air should
flow from the mouthpiece.

This concludes the cdjustment and testing procedures for the Conshelf
S.E. Requlator Series.
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NOTES

NOTE O

If the Octopus regulator is attached
to the first-stage regulator, the
following are the test procedures
for this regulator.

NOTE P
The mouthpiece of the regulater
must point straight down or free-
flow may result when submerged
in water.

NOTE Q

An dlternative method for visually
detecting regulater leakage is to

a apply scap solution to possible
leakage areas using a small.
clean brush. Bubble streams will
pinpoint the source of the leakage.

Before disassembling to correct
any leakage problems, rinse the
entire requlator thoroughly with
tresh water and blow out all
residucl moisture with filtered,
low-pressure (30 psig) air.
Disassemble and remedy the
problem. referring to the
Troubleshooting Table as

needed.
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L

After following the preliminary procedures in Section IX, Steps 1
through 4, use a spare intermediate-pressure hose (ltem 46).
Attach this hose to one of the open low-pressure pors on the
first-stage body (Item 1). (If the Octopus regulator is attached to
the lirst-stage regulator, removal of the port plug [ltem 3] will be

Hgke) (SEE NOTE R——)
Thread the intermediate test pressure gauge (U.5.D. P/N 1116-10)
onto the free end of the intermediate-pressure hose. Make sure that
the bleeder valve of the test pressure gauge is open prior to
pressurizing the regulator.

Connect the first-stage regulator to a low-pressure air source
(partially filled SCUBA cylinder — 500 psig). Slowly turn on the air
source control knob and pressurize the regulator. Once the regulator
is pressurized, slowly close the gauge bleeder valve while watching
the test gauge. The gauge should indicate a *'lockup’ pressure of
120 to 160 psig. If the gauge pressure continues beyond 160 psig,
immediately open the gauge bleeder valve and close the air-source
control valve. Such a steadily increasing gauge pressure beyond 160
psig indicates failure of the first-stage regulator to achieve “lockup™
pressure. Refer to the Troubleshooting Table 2, page 17, for correc-
live guidelines and specific procedures.

1 there is any detectable’ leakage through the second-stage regulator
when the intermediate pressure is 160 psig or less, unscrew counter-
clockwise the disc and retainer locknut (Itemn 33) 1/2 turn at a time
just until the leakage stops. (SEE NOTE §——=)

CAUTION

If an adjustment of intermediate pressure is required be sure
to ‘cycle” (10 times) the regulator by pushing the purge bution
(ltem 47) after turning the adjustment screw (Item 12). Failure to
“cycle” the regulator can result in a false reading of the first-
stage intermediate-pressure ‘lock-up™

If the 'lockup’’ pressure is below 120 psig, it may be increased by
turning the adjustment screw (Item 12) "in"" or clockwise. Turn the
screw no more than 1/8 turn at a time, then purge the second stage
several limes and cbserve the adjustment's intermediate-pressure
increase. Repeat this process until the desired intermediate pressure
has been reached.

If the “‘lockup’” pressure is above 180 psig, it may be decreased by
turning the adjustment screw (ltem 12) “'cut’’ or counterclock-
wise. Using the large flat-bladed screwdriver, turn the adjusiment

‘screw ne more than 1/8 turn at a time, then purge the second-slage

several times and cbserve the adjustment’s intermediate-pressure
decrease. Repeat this process until the desired intermediate
pressure of 120 lo 160 psig has been reached. If an acceptable
range cannot be achieved by varying the adjusting screw {Item 12),
refer 1o the Troubleshooting Table 2, page 17 for carrective
guidelines and specific procedures.

Assuming the correct intermediate pressure has been achieved,
depress the purge button (Item 47) several times, release and
observe the intermediate-pressure gauge 5 seconds lo 15 seconds
after purging. The intermediate pressure indicated must not “creep”
or slewly increase more than 5 psig within this time. If the inter-
mediate pressure will not stabilize al one pressure setting, refer to
the Troubleshooting Table 2, page 17, lor corrective guidelines and
specilic procedures.

After stabilizing the intermediate pressure repeat Steps 3 through 7
at 3000 psig, service pressure. (SEE NOTE T—)

15

" Regulator, the following adjust-

NOTES

NOTE R

1If no test bench is available
for testing the Conshelf S.E.

ment and testing procedures
should be followed. For more
detailed information on proper
setting of the Intermediate
Pressure see Appendix B.

NOTE S

For detailed lever-height
adjustment, see Section VIII,
subsection D, Step 29.

NOTE T

For the Conshelf S.E.S.: See Note
page 13, below Step & for environ-
mental conversion or reinstallation
of environmental components on
the Supreme Model (S.E.S.)
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C. SECOND-STAGE ADJUSTMENT AND TESTING

Belore final reassembly of the second-stage regulator and after preliminary
adjustment of the lever, the following procedures are recommended. The first
is a general purge flow test; the second provides an approximate

performance evaluation of cpening effort.
(SEE NOTE U

)

A. SECOND-STAGE AIR FLOW

1. With the Conshelf S.E. Regulator connected to a high-pressure air
supply of 3,000 psig, turn on the air supply. I the sudden legkage or
free flow into the second stage occurs, turn off the air supply
immediately, and adjust the locknut outward (counter-clockwise),
lowering the lever height, until the leakage stops.

2. Assuming there is no leakage, reinstall the port plug (ltem 51), with
its new lubricated O-ring (Item 50) to the box bottom. Tighten the
port plug with a 3/16 Allen wrench to 5 to 8 inch-pounds torque.

3. Fully depress the purge button. This should result in a moderate
flowrate of cir exiting from the mouthpiece.

4. Repeat this procedure several times. Refer to the Troubleshooting
Table to correct any air flow problems.

B. OPENING EFFORT CHECK

5. Assuming there are no air-flow problems, next check the
opening effort.

CAUTION

Do not allow water to enter the mouthpiece (ltem 39) as the water will
spray over the test area.

6. While helding the mouthpiece or exhaust tube (ltem 38), slowly
submerge the second-stage regulator, box top facing downward and
level, into @ pan of clean water to a depth of about one inch above
the diaphragm.

7 This submersion should cause the second-stage to free flow, indicating
an acceptable, but approximate, opening effort of one inch of water
column. .

LEAKAGE TESTING
(See Page 14 for this procedure).

SUBJECTIVE BREATHING TESTING
(See Page 14 for this procedure).

This concludes the adjustment and testing procedures for the Conshelf
S.E. Regulator Series,

.l....l..‘....l.‘.-l......-l..l.tl..l...l..l..ll...'.0'......'
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NOTES

NOTE U

See Step 29 in the Regulator
Reassembly Section and the
Troubleshooting Table for
details of lever adjustment.
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TABLE 2
TROUBLESHOOTING GUIDE
CONSHELF S.E., S.E.S.. and OCTOPUS REGULATORS®

SECOND-STAGE REGULATOR ‘o
Problem Probable Cause Recommendation
Hard-to-Breathe |. Lever (ltemn 34) bent 1. Examine and/or replace lever (Item 34)
2. Lever (tem 34) set too low 2. Turn locknut (ltem 33) inward (clockwise)
to adjust lever (ltem 34) upward
3. Intermediate pressure set too low 3. See First-Stage Troubleshooting Guide
4. Sintered filter (ltem 20) clogged 4 Check flow according to Table 1 and Testing

Procedure page 17. If flow is to low replace
sintered filter (Item 20)
5. Intermediate-pressure hose 5. Clean or replace hose (ltem 48)

(Item 46) clogged .

Low Purge |. Adjustment screw (ltem 56) |. Turn purge adjustment screw (ltem 58) clockwise
Flowrate improperly adjusted 1/2 turn at a time and reset. NOTE: Ensure
opening effort adjustments have been completed
belore attempting to adjust purge screw.

Water Entering 1. Hole in mouthpiece (Itern 39) |. Examine and/or replace mouthpiece (ltem 38)
. Second Stage 2. Hole in diaphragm (Item 41} 2. Examine and/or replace diaphragm (ltem 41)
3. Exhalation valve (Item 37) dirty or 3. Examine and/or replace exhalation valve
damaged (Item 37)
4. Exhalation valve seat on box bottom 4. Clean and/or replace box bottom (item 30)
(Item 30) dirty. damaged or worn ,
S. Diaphragm (ltem 41) improperly 5. Disassemble and reassemble properly. (Be sure
seated between box top and box thrust washer (ltem 42) is present and in place
bottom (lterns 43 & 30) on top of the diaphragm (ltem 41)
6. O-ring (ltem 50) dirty, damaged 5, Replace O-ring (ltem 50)
or worn
7. Cracked or damaged box botiom 7. Examine and/or replace box bottom or box v_
or box top (Items 30 & 43) top (Items 30 & 43)
External (Immerse pressurized regulator in water to locate the source of the leak. If lecks are
Air Leakage detected depressurize system prior to tightening loose fitting plugs or hose.)
(See Footnote 1. Inlet fitting (Item 36) lcose 1. Tighten inlet fittng (tem 36)
Table 4) 2. Plugs (Items 3, 5 or 51) loose 2. Tighten plugs (ltems 3, 5 or 51)
3. Intermediate pressure hose 3. Tighten intermediate pressure hose (Item 46)
(Item 48) loose
4. Retainer (Item 1T’ locose - 4. Tighten retainer (ltem 10)
. 5. O-rings (ltems 2, 4, 35, 44, 45 or 50) 6. Replace O-rings (ltems 2, 4, 35, 44, 45 or 50)
not seating as needed or examine O-ring seating surfaces.

NOTE: This is only a partial list of feilure modes. For solutions to other troubleshooting problems ¢f maifunctions
not included in the above table, ceniae: U.S. Divers Technical Services Department for assisiance.

TABLE 3
RECOMMENDED LUBRICANTS AND CLEANERS
CONSHELF S.E., S.E.S and OCOTPUS REGULATORS?

Lubricant / Cleaner Application Source(s)
D.C. 1 All O-rings Dow Corning Corporcrion
(Pure Silicone Grease) PO. Box 1767-T

Midland, MI 48640

NOTE: When applying silicone grease, use only a light film. Also, application of spray silicone lubricant is
not recommended. This is because (1) only a slight amount of residual silicone remains aiter the solvent %
evaporates, and (2) the aerosol propellant may adversely affect rubber and plastic components.

Continued on next page




CONSHELF S.E. SERIES REGULATORS

TABLE 3

RECOMMENDED LUBRICANTS AND CLEANERS
CONSHELF S.E., S.E.S and OCOTPUS REGULATORS®

Lubricant / Cleaner

Application

Source(s)

Ultrasonic Cleaner with
Ultrasonic Detergent

Metal, reusable plastic and
rubber parts

Varicus — List of suppliers available
from U.S. Divers Technical Services
Department

NOTE: Use of an ultrasonic cleaner with an ultrasonic detergent is the preferred and recommended
method of cleaning Aqua-Lung Regulator parts.

Oakite #31

Brass and Stainless Steel Parts

Qakite Products, Inc.
50 Valley Road
Berkeley Heights, NJ 07922

Vinegar (100 gr.)
white distilled

M.C. Cleaner No. 2044

Snoop

Brass and Stainless Steel Parts
All reuseable metal parts

Leak testing

""Household"" grade

Zip Aerosol Products
Canoga Park, CA 92304

Nupro Company
400 E. 345th Street
Willoughby, OH 44094

NOTE: Both agents listed above are suitable for cleaning; especially heavy corrosion, verdigris, and mineral

deposits.

CAUTION: Do not expose plastic or rubber parls lo solvents or caustic cleaning solutions. Also, when using
acidic solutions, wear appropriate eye, hand, and clothing protection. Baking soda should be kept readily
available for neutralizing any spilled acidic solutions.

TABLE 4
TORQUE SPECIFICATIONS
CONSHELF S.E.. S.E.S. and OCTOPUS REGULATORS®
Part Number Description / Eey Number Torque Value
1020-04 Low Pressure & High Pressure /3& 5 40 inch-pounds
1020-03 Port Plugs
1053-26 Spring Retainer/10 25 foot-pounds
1088-51
1020-25 Hose (end littings) /46 40 inch-pounds
1020-28
1043-02 Inlet Filting/36 55 inch-pounds
1019-24 Port Plug/5] 5 1o 8 inch-pounds

NOTE: If L.P. Inflator hose or Pressure Gauge hose are attached to Regulator torque hoses lo 40 inch-pounds.
In addition these torque valves must be atlained before attempting any leakage testing.




CONSHELF S.E. SERIES REGULATORS

TABLE 5
RECOMMENDED TOOL LIST

CONSHELF S.E., 8.E.S., and OCTOPUS REGULATORS®

Part Number Description Application
7803-00 Aqua-Lung Repair Manual All Agua-Lung Regulaters
(Includes this manual)
1110:00 Block Guide Assembly of componer::s fer High
Pressure seat
1019-40 Box Top Wrench Box Top
1116-10 Test Pressure Gauge Intermediate Pressure Testing
1100-05 Disc and Retciner Wrench Disc and Retainer
1015-84 Lever Height Adjustment Tool Disc 'and Retainer Locknut

Open End/Box End Wrenches
{1/16-inch
/4-inch

1-3/8-inch: (crows foot)

Hese End Fittings
Inlet Fitting
Spring Retainer

Spring Retainer

Allen Wrenches
3/18-inch

5/64-inch

L.P./H.P. Port Plugs, Sscond Stage
Port Plug

Purge Adjustment Screw

Screw Driver
Large Flat Blade

First Stage Adjustment Screw

Pliers
Standard and Wire Cutter

Maouthpiece Clamp
Exhalation Valve Sterm

Retaining Ring Pliers

First Stage Retaining Rings

Torque Wrenches

0 to 120 inch-pounds
10 to 40 icot-pounds

Inlet fittings, High/Low con plugs,
adapters, hoses, Secczz Siage
port plugs and spring :=igmers

NOTE: An empty CO; cariridge used for vice mounting should not be an old, rusty cartridge frem c Zucydncy
Control device. A new cartridge should be placed in a CO- firing mechanism and dischargsd. The czriridge
should be set aside and used for regulator rezair only.

P




CONSHELF S.E. SERIES REGULATORS

APPENDIX A

U.S. DIVER'S AQUA-LUNG CONSHELF S.E.,
CONSHELF 20 and AQUARIUS 2 SECOND-STAGE
LEVER HEIGHT ADJUSTMENT TOOL — P.N. 1015-84

INSTRUCTION SHEET

The lollowing instructions will help you to use this tool and improve your efficiency in adjusting the opening eticrt of
the Conshelt S.E., Conshelf S.E.S. 20 and Aquarius Second Stage Regulator.

NOTE

Regulators for use on 5.C.U.B.A. are Life Support Apparatus. Only
personnel with factory maintenance and repair training certification
should attempt disassembly, reassembly or adjustment of this

Life Support Apparatus.

INSTRUCTIONS

Alter the First-Stage has passed all test requirements according to the service manual (Consheli S.E., see Manual P.N. 7802-08,
Page 17, Table |, Conshell 20 see Manual P.N. 7802-06, Page 10, Table 1. Aquarius 2 see Manual P.N. 7802-05, Page 9, Table 1).
Assuming the Second-Stage Regulator is properly assembled according to the service manuals proceed as follows:

1. Remove access port plug (P.N. 1019-24 ¢r 1016-12). This can be done by using a 3/16 inch Allen wrench,
turning the wrench counterclockwise and removing the port plug.

2. Place the 1/4 inch nut driver portion of the tool {P.N. 1016-84) over the locknut (P.N. 1025-10), located inside
the second-stage regulator. Next, insert the screwdriver portion of the tool down through the center of the
nut driver. Once the screwdriver is installed in the nut driver, insert the blade of the screwdriver into the
slot on the end of the retainer (P.N. 1043-03} (Figure A). *

3. Holding the screwdriver portion and retainer steady, turn the nut driver portion and locknut clockwise to
reduce opening elfort. (Figure B).

4. To sel the opening effort at its minimum level, turn the nut driver portion and locknut clockwise until a
freeflow condition just begins. Then turn the nut driver and locknut counterclockwise, just unul the freeilow
stops. Back the tool (P.N. 1016-84) out of the regulator and replace the access plug (P.N. 1018-24 or 1316-12)
ith its O-ring (P.N. 9570-25).

3. Test the regulator’s breathing effort firsi subjectively and then on a test bench. Insure that the bench
results maich the requirements in the service manual (Conshelf S.E., see Manual P/N 7802-08. Fage 17,
Table 1, for Conshelf 20 see manual P.N. 7802-06. For Aquarius 2 see Manual P.N. 7802-05).

For further reference, consult your Aqua-Lung Technical Services Department (714) 540-8010.

FIGURE A

FIGURE B
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Snecialty Tools

~3

€ (PN 7786-68)

€ (PN 7786-68)

SEA2/ Select, Nordic/ g
Key # Part # Description SEA4 SE3/22 Cnshif XIV  Micra Arctic Pioneer Aquarius B.CH

1--— 1116-10  Tast Pressure Gauge, 0-400 psi v v v v v v v
2-—-703%-09  CO; Cartridge, 38 Gram v v v v v v v

3--— 1020-85  Port Adapter (for use w/ cartridge) v v v v v v v

4-— 1016-84  Lever Height Adjustment Tool (LHAT) v v v e
4a — 1016-83  LH.A.T., Machined Nut Driver v v v v 5
4b --- 1016-82  L.H.A.T., Machined Screwdriver v v v v 2
5-— 9440-22  O-ring Removal/ Installation Toolkit v v v v v v v
6--—-— 1003-06  SEA4 Boxtop Wrench v 5
7--—--1073-94  Adjustable Face Spanner v v v

8-— 1094-44  Arctic/ Nordic Poppet Wrench v £
9---1077-50  Quad Spanner Wrench W= S -

10 - 1100-05  Conshelf Poppet Wrench v v v v v

11 --- 0530-35 Valve Handwheel Tool (For use with Cylinder Valves only)

12 --- 1001-68 Micra/ Arctic Pre-Adjustment Tool v v

13 --- 1059-98  Spare Disc (3), Crown Tool v v

14 --- 1059-97  Crown Polishing Tool v v

15 --- 7786-94 Valve Core Removal Tool

16 --- 1094-48 Arctic 5.5 mm Nut Driver v

17 --- 1094-36  Seal Extraction/ installation Tool v v v v v ' v

18 --- 1019-40 Box Top Wrench v v v v v

19 --- 1004-89  Select Retaining Ring Tool v v

20 --- 1001-88  Micra Retaining Ring Too! v
21 —-- 1001-85  Micra in-Line Adjustment Tool v 3
22 --- 1094-46 Arctic In-Line Adjustment Tool v ;
23 --- 1110-00  HP Spring Block Assly Guide v v

24 ---1111-00  Reversable Snap Ring Pliers v v v v v v v

25--- 0812-47  Supreme Retainer Wrench v v v v v

26 ---0201-09  ChromeSafe Cleaning Solution, 1 Gal ¢ v v v v v v

26 --- 0201-05 [ ChromeSafe Cleaning Solution, 1 Qt. L o v 4 v v v

27 --- 7786-68 AirMic Manifold Tools
28 --- 7786-79  AirMic Retaining Collar Wrench
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