SCUBAPRO 6

Technical Service P O I a r
Reference & Repair Guide Second Sta ge

Contents:

©a86 ASSEMBIY wu: commmsuzses commemmmeres svmmsvses swsvmzsss o Figure #1
Downstream Vaive ..o Figure #2
Dive Pre-Dive Assembly .......ccccoviiiiiiniiiee Figure #3
Full Second Stage Cutaway ........cc.ccoooeeiininene. Figure #4
VIVA s Figure #5
Dive Pre-Dive Control.........cccccvviiiiinie e Figure #6
Features & Benefits Summary..........ccooeivrne Figure #6
Adjustment Procedures & TipS ...coovveeeeviciiveeeeenns Figure #7
Air On Adjustments ....cccoviveeeiiini e, Figure #8
Magnehelic Checks .......cccov e, Figure #9
VIVA CRECKS ..eveeiiiiiiiieiic e Figure #10
Trouble Shooting Guide .......ccccreriniinnicniceen Figure #11

Important Note: The following information "is not" designed to be a complete fraining guide for infield servicing of the Polar second stage. Al Seubipro
technicians are required to attend an annual repair clinic to insure safe handling and servicing of Scubapro products.




Figure #1
SCUBAPRO" Polar Second Stage
Purge Button Case Assembly
(decal not shown)
? — Purge Spring
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Center Disc

e  Cover

Pin

[ The exhaust port center seclion
is retained by a pin thal extends
through the housing.  The pin
can be removed by pushing on
either end (not shown).

Exhaust Valve

< Housing
— Exhaust
Port
Exhaust Valve —

The exhaust valve is serviced by removing the

exhaust port center section. To replace the

exhaust valve, insert the leading end of the

. valve into the hole in the center of the spider.

Mouthpiece Pull the valve into the housing from the inside Exhaust Port
using needie nose pliers. Be sure that it is Center Section
firmly in place with the molded barb indexed
properly with the housing.

Pete Wolfinger, Scubapro Dealer Support




Figure #2 SCUBAPRO” Polar Second Stage
Downstream Valve
Technopolomer Spring Stainless Steel Dura Stainless Brass Delrin Brass
Inner Air Barrel Pad Main Spring  Poppet Steel Lever Houslng Grflee.  Jaim Nit
VIVA Align this tab with the notch i
Aspirator\k\ in the brass housing |

i3] -

il

| | Lever Hole
Important Note: The two extended Air Barrel Cutaway Assembly: The Scubapro PPolar second slage tileses g stiength ‘
posts on the bottom of the inner air plastics in key components to retard ice build up. The poppol, mner ai hanel, and onhee |
barrel fit snugly into the molded cavi- are all designed to repel ice particles and maintain free movement i all bt vory extromie l
ties in the main regulator housing. conditions. The classic downstream valve is the essence ol sunplicily and dopondabihity |
Be sure to lift up on the inner air The Dura poppet features a replaceable rubber seal, keeping topaur costa gl annmm |
barrel before trying to slide it away The illustration below has been enlarged for close inspeclion. Thes valve miocharmesm s !
from the brass housing. shown installed in the housing in figure #4. ]

Pcte Wollingor, Scubiapa Deadot Support




Figure #3
SCUBAPRO® Polar Second Stage
. . . . [Z] . =
Dive Pre-Dive Housing O'ring  Split Adjust- —— Cap Screw Dive Pre-Dive Assy_
ing Nut
’ | E_R — Cam Lobe
— Nut

— Adjusting Pad

Note:

The adjusting pad has a slotted cavity to accommodate the anchor nut
for the Dive Pre-Dive cam assembly. This allows the adjusting pad to
move while the nut remains stationary. When the housing is rotated, the
cam lobe tracks along the inside edge of the main regulator housing
causing the entire assembly to move in and out. This action dramatically
increases spring tension in the Pre-Dive position.

Tracking
Cam Lobe
Screw Driver Slot

Note:

The enlarged cutaway detail to the right shows how the external
adjustment feature of the Polar works. When the split adjusting
nut is turned clockwise, via the screwdriver slot, spring tension
is reduced. Turning the nut counterclockwise increases spring
tension. This feature allows the inhalation effort to be adjusted
without altering lever height. The screwdriver slot is covered by > o S Z

a "Dive Pre-Dive" decal (not shown). s e
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Pete Wolfinger, Scubapro Dealer Support




Figure #4 SCUNAPRO™ Polar Second Stage

Purge Valve Full Cutaway
Assembly

aplaagm
Anuaombly

Case Assembly

Note:
The cam lobe tracks along the inside case
contour and causes the entire Dive Pre-Dive
assembly to move in and out. This action
dramatically increases spring tension in the
Pre-Dive position.

Downnliomm
Valve Aanoimbly

Dive Pre-Dive
Assembly

Notc:

This endorged Wl cotaway howe e procie
relationship ol the ppovionedy doscnbod aeem
blics,  The hackmg can, saotew, and bl are
shown shahtly oul ol roladion Tor e tnder
standing. The actual poestion: ol these compo
nentsis away ot he posahion Shown, downwind
toward e bottom ol Hcase approximatedy 307

Pete Wollingor, Seubapro Dealonr Suppaonl




Figure #5 SCUBAPRO” Polar Second Stage

VIVA

Ventur Initialed Vacuum Assist

Aspirator | Note:
Ihe Poli takes lulbadvantage of inter-
nidiur low dynamics to produce smooth
——r : . comlortable an delivery that can be
— adjuslod externally to the needs of the
divor.

External Diver
Control

Air From First Stage

Flow Vane

Flow Vane

Air To Diver

How VIVA Works:

Scubapro VIVA adds exceptional comfort to each breath by utilizing the velocity of the
flowing air to reduce the inhalation effort required to keep the air moving. This is accomplished by
focusingthe air stream through an aspirator directly to a deflection vane which can be rotated to change
its angle. When the vane is adjusted to maximum, as shown in the illustration to the right, the high speed
air stream is focused directly out through the mouthpiece maintaining most of its original speed. When
the vane is rotated downward, the air must bounce several times before exiting, creating friction and
reducing the velocity. The amount of vacuum created behind the air stream, inside the regulator case,
is directly proportional to the speed of the air. This vacuum pulls inward on the diaphragm, depressing
the lever, and reducing the inhalation effort required to maintain flow. The amount of assist can be
precisely tuned to suit the needs of the diver and diving conditions.

Pete Wolfinger, Scubapro Dealer Support




Figure #6

NS S

Note:

SCUBAPRO® Polar Second Stage
Dive Pre-Dive Control

VIVA Control

v,

Dive Position

Pre-Dive Position

The above illustration shows the two positions of the external Dive Pre-Dive control. This
lever is generally considered to be in one position or the other and it is not designed to
maintain an adjustmentin an intermediate position. The handle protrudes well beyond the
exhaust tee and is easy to operate even with heavy gloves. The relative position of the
VIVA control is also indicated.

SCUBAPRO" Polar Second Stage

Features & Benefits Summary

Exclusive Features:

* Cold waler service ublizing technopolymaer materials in
critical componoents i banaol & poppet).

» Lightweight (183 g ) almaost noutral i the water.,
* Delrin oriflice will nol contode 1o brass housing.

e EPDM scat malerial produces exceptional petformance
in all temperatures.

* Dual adjustment design allows procise sprng tlension
control without allering levaer hoight

¢ Dive Pre-Dive control
Standard Features:

¢ Classic downstream valve lor relinble petlormance and
minimal service.

* High flow exhaust valve.
* VIVA, Venturi Initiated Vacuum Assist
* Tough nylon case.

¢ Limited Lifetime Warranty.

Pete Wolfinger, Scubaprao Dealer Supporit




Figure #7 SCUBAPROP Polar Second Stage
Adjustment Tips & Procedures

=3
General Comments: Preliminary Assembly Setup:

The Polar valve mechanism is an escape from traditional design and will require When you are assembling the Polar, there are o fow preliminary setups
acomprehensive understanding of how the valve functions in orderto adjust it properly. The that will get the componcenls close 1o the proper position and climinate major
primary difference resides in the fact that spring tension can be aitered from two different adjustments. The final adjustmaents will, ol course, be made with the air turned on.
locations, the orifice and the split adjusting nut and pad assembly. * Run the orifice into the brass housing until it hilss hollom (clockwise) and then back

This dual adjusting feature has major advantages in regard to controlling lever it out (counterclockwise) approximaloely 1 3/4 tumes.
height. In most regulators, both the spring tension and lever height are set by adjusting the ¢ Separate the split adjusting nut and the adjusting pad so that 23 threads are
orifice. The position of the orifice is normally set at the point where it seals against the showing between the two parts. This location will possibly viny to accommaodate
intermediate pressure and the lever height is seldom considered. This procedure will work starting the cam screw in the final assembly.

99% of the time because of today's consistent manufacturing tolerances in regard to the * Do notinstall the diaphragm and cover until alter the levenr haight has bean checked
angle of the lever tabs. Occasionally, a regulator that has been adjusted in this manner will with the air turned on.
produce a higher than normal cracking effort when the final Magnehelic checks are made. « Set the Dive Pre-Dive lever to the Dive position.
This inconsistency can often be traced to improper (low) lever height. The Polar's dual * Set the VIVA control to MIN.
adjustment design permits the skilled technician to overcome minor lever variations and
precisely adjust the unit to spec. Making the final adjustments from the outboard end also For "Air On Adjustments" see figure #8.
precludes any possibility of damaging the seat resulting from turning the orifice while it is in
contact with the seat.
The goal is to set the valve at the optimum spring tension and maintain correct
lever height. The following procedure will help you to understand the best sequence in
accomplishing this end result.

Split Adjusting Nut Adjusting Pad Orifice

Brass
Housing

Pete Wolfinger, Scubapio Doealer Support




Figure #8

Air On, Orifice Adjustments:

1. Install the pneumatic adjusting tool to the Polar
second stage.

2. Install the hose from the first stage to the adjusting
tool.

3. Before turning the air on, index the adjusting tool bit
with the orifice slot (see note, bottom center).

4. Turn the air on gently. The adjusting tool knob will
pop outward in response to the air pressure.

5. Ifan audible air leak is heard, push inward firmly on
the adjusting tool knob and rotate the orifice
clockwise™ ( inward) until the leak stops.

6. If no audible leak is heard, rotate the orifice
counterclockwise (outward) until a leak is present
and then stop the leak by reversing the orifice
rotation.

7. Purge the second stage several times to insure the
leak does not reoccur.

8. Check the lever height by slightly depressing the
purge buiton. The slightest movement should
cause the valve to leak air.

9. Adjustthe lever height, if necessary, by turning the
orifice with the pneumatic adjusting tool. (Rotating
the orifice clockwise lowers the lever and
counterclockwise raises the lever.)

10. If adjusting the lever causes the valve to leak, turn
the split nut counterclockwise until the air leak
stops. Itis advisable to go approximately an 1/8 of
a turn further than the point where the air leak
stops. This slight "de-tune" will allow the soft
rubber seat to take a set without causing post
adjustment leaks.

11. Purge the second stage several times to be sure
the poppet seals without leaking.

12. Check the inhalation and exhalation effort using
the Magnehelic** gauge. Ifthe Magnehelic readings
for inhalation effort are higher or lower than the
standards (figure #10), consult the trouble shooting
guide (figure #11).

Note: For a complete description of the above tests
and procedures consult Chapter 7, "Second Stage
Adjustment Fundamentals".

*  All references to clock rotation are described as if
you were facing the part.

** Magnehelic - Registered trademark of Dwyer
Instruments, Inc.

SCUBAPRO® Polar Second Stage
Air On Adjustments

Intermediate
Pressure
Rangc

Indexing the Adjusting Tool:

The easiest way to index the adjusting tool bit and the orifice slotis to locate the
slot before you turn the air on. When air pressure is present, the adjusting tool
stem and knob are forced outward and firm inward hand pressure is required
o overcome the force of the air. Trying to mate the bit and slot while pushing
in on the knob can be difficult. If the two are indexed prior to turning the air on,
the pressure will drive the stem and knob "straight outward” without altering the
rotational alignment. By pushing "straight inward", the bit and slot will index
perfectly and any rotation of the adjusting tool knob will also turn the orifice.

;

Air From First Stage

Pete Wolfinger, Scubapro Dealer Support




Figure #9

e, e

VIVA Control Set At "MIN"

INCHES OF WATER

321 812,
4 \\\\\\\\ﬂn HH’//,?,[// 4

///

) MAGHREHELIC® ©
0 H I )

MAXIMUM
PRESSURE
15 PSIG

S

Set the Dive Pre-
Dive Lever To The
Dive Position

* Magnehelic - Registered trademark of Dwyer Instruments, Inc.

SCUBAPRO” Polar Second Stage

Magnehelic Gauge Checks

Magnehclic Gauge Checks:

1. Install the Magnohohe® gange To e second slage as shown
on [he lel

2. Set the Dive Pro Thve lover Lo the Dive posation and sel the
VIVA control to tho "MIN® poratien

3. Turn the air on gontly

4. "Inhale” through e Maguohohe mmouthprece oxdonsion "o
gently as possibla” whiler walching the Magnehehe needle
move to the right. Obuerve the preceae readineg on the catiege
when the second slge crache opon aned doliver an - Take
several readings to instne acamacy

5. "Blow" through the Magnehelic monlhpioc e oxdonsion "o,
gently as possible” while watlchineg tho noodlesmove to the Lol
Observe the reading on the gaiige whea e codinned valve
releases and passes iir.  Like sovoral roadinege, o meane
accuracy.

Polar Standards:
Inhalation Range: 1.2-1.5 Inches OF Wala
Exhalation Range: .4-.6 Inches O Wale

Note: Foracomplete descriplion ol the aibave lesl proceduone
consult Chapter 7, "Second Stage Adjustiment b omdonnental,”

Pete Wolfinger, Scubiapro Dealer Supporl




Figure #10

Dotted linerepresentsthe Solid line represents the SCUBAPROP Polar Second Siage

flow vane angle at the flow vane angle at the

"MIN" position. ‘ "MAX" position. VIVA CheCkS

VIVA Checks:

1. Remove the Magnchelic gauge and connect the first stage
hose directly to the second stage. Be sure to firmly tension the
hose connection.

2. Setthe adjusting knob at the outwird most position against the
stop clip. i

F
i
"’:fsé:: P

/ . 3. Turn the air on.
P> Air To Diver

4. Setthe VIVA control al the "MIN® position and fully depress the
DRI purgebutton. The valve should stop immedialely uponrelease
«J*;"/Z of the purge button.

|
|
5. SettheVIVAcontrolatthe "MAX" posilionaind tlly depress lhe }
s purge button. The valve should remiain openand theaar should i
"free flow" when the purge bultonis reloased  To slop the air !
flow, place your thumb over the moulhpicce opening

6. Check the VIVA override posilion (sce nole helow)

N
s

VIVA Override Position:

The point where the VIVA begins to override the resistance of the valve should be
betweenthe limits shown in the llustration to the left. This pointis located by gradually
increasing the VIVA effect and purging the second stage at each interval. At lhis
position, the valve will try to free flow but will shut off by itself after a brief overrido.
Itis always advisable not to set the VIVA beyond this level when the second stage
is returned to your customer. Take a few minutes and demonstrate this dynamic air
flow assist. [t provides exceptional breathing comfort when properly used.

Pete Wolfinger, Scubapro Dealer Support




Figure #11
SCUBAPROP Polar Second Stage

Trouble Shooting Guide

Continuous slow leak from second stage.

L0 T - LN Remedy:

e Bad rubber seat .......ccccooii e * Replace seat

* Nicked or damaged orifice .....cccvcceeeeiiiiciiiee e * Replace orifice

¢ High Intermediate pressure ........cccccoceevcinviiieevcienenne * See first stage trouble shooting

* Low SPring 1€NSION ...ooooviiiiiiii e e * Readjust split nut or orifice

Inhalation effort is "higher" than specification.

(0 177-- L ..Remedy:

e Lever adjusted tO0 IOW ....cccoovviiienie e * Raise lever by retracting orifice & readjust split nut
* Improper split nut adjustment .......ccccccccevvcvviiei e, * See adjustment steps 5, 6, & 7

e Low intermediate pressure .......c.cccooceeeccin s isieee, * See first stage trouble shooting

o Low tank pressure ... » Fill or replace tank

Nole: Slow air leaks can usually be traced to the
seating compalibilily ol the orifice & rubber seat. Be
sure thal the old seat is always replaced when the
regulator s sarviced. Thoe groove inthe old seat may
nol maleh with the arlice if you aftempt Lo rease it
The soft ncoprene malanal can also he casily cut or
deeply grooved il repeadad onlice adjustments are
made .

Note: Provided that the adpstment procodure hag
been followed, hard broathing symplons can oflen
be corrected by propar cleaning and lubncation 1
you are attempling to adjust o ditly or diy second
stage, youmay ncedto overhaul, cloan, andlubneate
the unit before the inhalation ellorl can be improved

Inhalation effort is "lower” than specification.
CAUSE: oeevcrrrennsisrsmenssisesscssanessssssssssmansessssnsesersesssssessnsannenssn Remedy:
* Orifice is retracted too far ........oocceveviviccie e *» Reset orifice & readjust split nut

Note: It is seldom considered «a problem when
regulator breathes too easily, but downslream vilves
can become "unstable" if they are adjusted below 1.0"
H20. Low cracking efforts also dramatically affect the
VIVA range.

Violent free flow from second stage.

CAUSEY? seuveussvssvsvusmsessvusiony i avsvasssesssssss sEasmssmsas svvvawasina s svvh Remedy:
* VIVA adjusted beyond the override position * Readjust VIVA control
* High intermediate pressure ......covvceevevivicieiee i * See first stage trouble shooting

* Poppet or lever stuck in the open position .................... * Check for obstructions or damaged valve parts

Note: The preceding causes and remedies arc
based upon proper assembly of the poppet, lever,
and spring. If the poppet is installed in a rotated
position and hits the lever tabs preventing contact
with the orifice, a violent free flow will occur as soon
as the air is turned on.

VIVA does not override demand effort at the MAX setting.

02 11 L= - S Remedy:

* Valve adjusted t00 stiff ....cccoooviiiiviiiiice * Readjust valve beginning with orifice and lever position
e Lever adjusted tO0 IOW ..oveeeoiiiiiie e, * Raise lever by retracting orifice & readjust split nut

» Lever in the "Pre-Dive" position.....ccccccooecvveieeiiiciiieeens * Reset to "Dive" position

Note: When the regulator is properly adjusled the
VIVA will override the demand effort and cause the
second stage to free flow at maximum capacily. This
should occur at approximately the mid poinl of the
VIVA range.

Pete Wollingaet, Scubiapro Deitlen




