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Polar 
Second Stage 

Important Note: The following information "is not" designed to be a complete training guide for infield servicing of the Polar somnd :,t;icw. /\II '. ;c:111 i; 1pm 
technicians are required to attend an annual repair clinic to insure safe handling and servicing of Scubapro products. 
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SCUBAPRa1° Polar Second Stage 

Case Assembly 

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. 
Pull the valve into the housing from the inside 
using needle nose pliers. Be sure that it is 
firmly in place with the molded barb indexed 
properly with the housing. 

The exh<1usl purl crn1lm :;nctio11 
is retained by a pi11 Illa! nxlci11dr: 
through the housinn. IIHi pi11 
can be removed by pusilinci 011 
either end (not shown). 

Exhaust Port 
Center Section 



Figure #2 
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Important Note: The two extended 
posts on the bottom of the inner air 
barrel fit snugly into the molded cavi­
ties in the main regulator housing. 
Be sure to lift up on the inner air 
barrel before trying to slide it away 
from the brass housing. 
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SCUBAPRO'" Polar Second Stage 

Downstream Valve 
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Air Barrel Cutaway Assembly: The Scubapro l)ol;u !;nc,11HI :.l.1qi, 111111:1•·. l11ql1 ·.11,-i1qll1 
plastics in key components to retard ice build up. Tl HJ pop pol. 111111 •1 .111 I,. 111 "' .. 11 iii 1111l1u • 
are all designed to repel ice particles and maintain frrni 111ov1 !1111•11I 111, tll I 1111 v111 y 1 •xl1 < 'I 111 • 
conditions. The classic downstream valve is the essc)ncn ol !;1111pl1<1ly .iI iii iii •pc 1111 I. ti 11l1ly 
The Dura poppet features a replaceable rubber seal, kc!c)pi11q 1 "Jidll < 11: .1: .. 11. 1 111111111111111 
The illustration below has been enlarged for close inspciclion 1111•; v;tlv1, 1111•il1,1111:;111 1:; 
shown installed in the housing in figure #4. 



Figure #3 
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SCUBAPRO® Polar Second Stage 

Dive Pre-Dive Assy. 

~ 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 
a "Dive Pre-Dive" decal (not shown). 

Pete Wolfin ger, Scuh,1pro I lc,;1lc ,, '. ;, 1ppor I 



Figure #4 

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. 
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!tt:I/IIAl'Ntr· 1'11/111 .'im:m1d Stage 
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Note: 

I l11w1rnl1m1111 

V11lv11 Atrn11111ltly 

ll1i:; 1•11l,11q1•il 11111 '11l.1w,1v ·.l111w·. 1111' Ill('( 1:,1• 

rd.tl1<>11:;l11J111I 1111• 1111•\/11111·.lv tl1•·., 1i111•tl ,1•,•,<•111 

bli<i:;, 111<• 11,1( h11111 ',1111, ·., 11•w, ,111(1 11111 ,II(' 

sl1<iw11 :;l1ql1lly 11111 11I 1111.1111111 1,11 , li•,11 1111il1•1 

sl,111<li11q 1111• ,1(111,1I 1111·.111,111 ,ii IIH•·,1• u11111H1 

ncnl:; i:;;1w;1y l1111111111• I" 1•,111, 111·.l111w11, 1111w11w;111 I 

tow.ml 111<1 IH 1llt111111I 1111 ,,, 1•.1•.·11111111x1111. 11, •ly :10" 



Figure #5 

Flow Vane 

How VIVA Works: 

Aspirator 

External Diver 
Control 

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 

focusing the 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. 

SCUBAPR0'1° Polar Second Stage 

VIVA 
Vrn1ltni Initialed Vacuum Assist 

Nole: 

I I Hi I '<ll;11 l;1k<!:; 111II adv,mtaqcof inter-
11; ti ;1111i<lwdy11;1111ic:; lo produce smooth 
1:c>111l<l1l;tl1lc, ;i11 dc!livc!IV lhat can be 
;1dj11:;1c,<1 c!xlcH11;illy l<l IIH) rwnds of the 
divn1 . 

Air From First Stilgc 

Flow Vane 

Pete Wolfingor, Sc11ilapn, IJ.,,ilrn :;11ppll1i 



Figure #6 

Note: 

SCUBAPRfP! Polar Second Stage 

Dive Pre-Dive Control 

VIVA Control 
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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 adjustment in 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. 

SCUBAPR<J1° Polar Second Stage 

Features & Benefits Summary 

Exclusive Fentures: 

• Cold w;ilm :ai1vIi:1i 11l1l1/11HJ l1id111opolyrnor materials in 
critical cor111H>1HH1l:; (;111 l1;11Hil <"., poppcil). 

• Lightwni!Jl1l (lH:I qt) ;11!110:;I 11C 111l1;1I 111 IIHi w;ilc:r. 

• Delrin ori[icn will 11011:ll1illd1 1 11, l>1;i:;:; l1ll11:;111q. 

• EPDM scat 111.tlmi:il p11id11i:1•:; 1:xi:qil11i11:tl p1:1l01111;111co 
in all temperature::;. 

• Dual adjustment dc1:;iq11 ;tll,,w:, (ll1 1c:I•;1, :;p1111CJ lrn1:;I011 
control without altmi11q le :w, I 11 :1qlil 

• Dive Pre-Dive conlrol 

Standard Features: 

• Classic downstream valve: lor ml1;1hl1• p1•1l111111;1111:1: ;111CI 
minimal service. 

• High flow exhaust valve. 

• VIVA, Venturi Initiated V;:ic111m1 /\:;:;i:;1 

• Tough nylon case. 

• Limited Lifetime Warranty. 

Pete Wolfingm, Sc:111>.ipro llc,;il"1 :;11pprnl 



Figure #7 SCUBAPRO® Polar Second Stage 

Adjustment Tips & Procedures 

General Comments: 
The Polar valve mechanism is an escape from traditional design and will require 

a comprehensive understanding of how the valve functions in order to adjust it properly. The 
primary difference resides in the fact that spring tension can be altered from two different 
locations, the orifice and the split adjusting nut and pad assembly. 

This dual adjusting feature has major advantages in regard to controlling lever 
height. In most regulators, both the spring tension and lever height are set by adjusting the 
orifice. The position of the orifice is normally set at the point where it seals against the 
intermediate pressure and the lever height is seldom considered. This procedure will work 
99% of the time because of today's consistent manufacturing tolerances in regard to the 
angle of the lever tabs. Occasionally, a regulator that has been adjusted in this manner will 
produce a higher than normal cracking effort when the final Magnehelic checks are made. 
This inconsistency can often be traced to improper (low) lever height. The Polar's dual 
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 
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. , 

Adjusting Pad Cam Screw 

Preliminary Assembly Setup: 
When you arc assn111lili11CJ llrc, I 'ol;rr, llrc,rc, ;rm ;1 fnw prnliminary setups 

that will get the components clo,;c, lo llrc, propc,1 pcdlio11 ;r11d nlirninato major 
adjustments. The final adjuslrnrn1l,; will, ol c:0111,;c,, IH, 111;rclc, will, llrn air turned on. 
• Run the orifice into the brass hrnr,,i11c11111lil ii lrrl,; liollrnn (doc:kwi,;n) ;md thnn back 
it out (counterclockwise) approxirnalt,ly I :l/'1111111,;. 
• Separate the split adjusting nul ;u1d llro ;1clj1i,;li11<1 p;rcl :;o l11;1I ;' :i llrmads arn 
showing between the two parts. This loc:;1lio11 wrll po,;,;ilily v;11y lo ;u:c:rn11111odal<) 
starting the cam screw in the final as:;nr11iily 
• Do not install the diaphragm and covnr 1111lil ;illc,r II 11, 11 ,v, ,, I 11 •rql rl I ,a,; I 11 ,,,11 c:lr,,c:k,,d 
with the air turned on. 
• Set the Dive Pre-Dive lever to tho Divo po,;itio11 
• Set the VIVA control to MIN. 

For "Air On Adjustments" see figure #8. 

Orifice 

Brass 
Housing 



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. If an 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 button. The slightest movement should 
cause the valve to leak air. 

9. Adjust the 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. It is 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. If the 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?, "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. 

SCUBAPR<r Polar Second Stage 

Air On Adjustments 

Indexing the Adjusting Tool: 

Intermediate 
Pressure 

Range 

The easiest way to index the adjusting tool bit and the orifice slot is 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 

to 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. 

SCUBAPRO 
SPECIAL TOOLS 

Air From First Stage 

{) 
\} 

Pete Wolfinger, Scubapro Dnalm '.,11pporl 



Figure #9 
VIVA Control Set At "MIN" 

I 

INCHES OF WATER 

2 1 0 1 2 
4 3\ 1\ 11 11\~11 1111l1atf// } 4 

5 '\\\ 1\I I I :: :: I l/11111;/ 5 
\\\\\ : :' !;/ 

MAG151 HtLIC® 

--: 

Set the Dive Pre­
Dive Lever To The 

Dive Position 

* Magnehelic - Registered trademark of Dwyer Instruments, Inc. 

SCUBAPRO'" Polar Second Stage 

Magnehelic Gauge Checks 

Magnehelic GnuqP Checks: 

1. 111:;l;ill l!J., M.111111 ,[ 1,,11, • 'I· 11 l'I" I, 1 II 11, ·., ,, , 111tl :.l;iq<> ;i:; :;liow11 
OIi 1111, 11 ,II 

2. Sul t!J,, l liv,, I '1" I >1v" l"v"1 111 II I" 111v11 1111·.1111111 ,111tl :;i,I 1111, 
VIVI\ l!Ollillll Ill 11111 "MIN" ['11',1111111 

3. Turn llio .iii Ill l 'I"' illy 

4. "Inhale" llirrn1ql1 l!J,, M,11p11 1l11d1t 1111111llq11,,, ,, ,,,1,>11:,11111 ";i:, 

gently m; po:;:;i11lu" wl11i1• w,ilil1111q 1111 1 M,11p11•l11d1, 11.,,,,11,, 
move to tl1n riql1I. (Jli,,1•1v,, 1111• 1111•1 1•,., 11•,11111)1111111111• q,111q,, 
when the sc,c:011<1 :;l;1q,, 1:1,11:I\', 11111>11 ,111tl t[,,[1v,q•, ,111 I.ti,., 
several readill\J!; lo i1i,;1111• ;i,:i:111,1,y 

5. "Blow" through IIH, M;1q111•l11•llt: 1111111ll1plt>1 ,, 1>,l,•11•.11111 ",,·, 
gently as possible" w!Jilo w;1l1:l1111q II 11, 11,"" ll11 11)1111" 111 II 11, I, di 
Observe the readill\J rn1 1111, q,111111• wl1,>11 11111 11,l,,111·.1 11.tlv,, 
releases and passes .iir. l;tl"' ,.,,v,>1,tl 1,,,.r111111•, 111 111·.111,, 
accuracy. 

Polar Standards: 

Inhalation Range: 1.2-1.5111<:lui!: 01 W;i11•1 

Exhalation Range: .4-.6 lnc:lui:: OI W;i11·1 

Note: For a complete descriptio11 "11111, ;ii 11 ,v,, 1, ,,,1 p111,, •tl111,, 
consult Chapter 7, "Second St,1qn /\d111,;l111"11I I 1111tl,1111, •1 ii, ti:." 

Pete Wolfinger, Sc:111J.ipl0 I lo; tll'I ! :1 l[l[llll I 



Figure #10 
Dotted line represents the 
flow vane angle at the 
"MIN" position. I 

Solid line represents the 
flow vane angle at the 
"MAX" position. 

• 

VIVA Override Position: 

SCUBAPR(YJ Polar Second Stage 

VIVA Checks 

VIVA Checks: 

1. Remove the M.tqrmhclir. naurJC .ind r.onnect the first stage 
hose directly to the socond sla!Je . H£1 sure to firmly tension the 
hose connection. 

2. Set the adjusting knoll al Iii() rnrlward n1<d pw;ilio11 .t\J.linst the 
stop clip. 

3. Turn the air on . 

4. Set the VIVA control al l11r; "MIN" p():;i li011 ;111d l1illy d,:pn ::;:; Iii() 
purge button. The valve slirnrld :;top i11111u:di;11,,1y IIJH>ll n:li,a:a: 
of the purge button. 

5. Set the VIVA control atthr, "M/\X" po::ilio11 ;111d l11lly1 li,p1, '"" llu : 
purge button. The valvr, should n:111;1i11 "I 11 ,11; 111<11111• ; 111 :;lirn1ld 
"free flow" when the purrie lH1II011 i:; 1!:li:;i:;, •d I" :;l"i> II 11, ;1i1 
flow, place your thumb ovm llu: 111ll11ll1pi1•i:1• "l"'"""I 

6. Check the VIVA override posilio11 (:;1:c: 1u,l1• l11fow) 

The point where the VIV A begins to override the resistance of the valve should l>c; 

between the limits shown in the illustration to the left. This point is located by gradually 

I increasing the VIVA effect and purging the second stage at each interval. Al llii:; 

position , the valve will try to free flow but will shut off by itself after a brief overrid(). 

It is always advisable not to set the VIVA beyond this level when the second starin 

is returned to your customer. Take a few minutes and demonstrate this dynamic air 

flow assist. It provides exceptional breathing comfort when properly used. 

Pete Wolfinger, SClll>apr" I J1:;ili:1 :;11pp01t 
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Figure #11 

SCUBAPRO® Polar Second Stage 

Trouble Shooting Guide 

Continuous slow leak from second stage. 
Cause: ............................................................................. Remedy: 
• Bad rubber seat ........... .. .. ...... ..................... ....... ...... ...... • Replace seat 
• Nicked or damaged orifice .... ......... .... .. .. .. .... ...... ..... ...... • Replace orifice 
• High Intermediate pressure .......... ...... ... .. ...... ........... ..... • See first stage trouble shooting 
• Low spring tension .... ....... .... ... ....... ... ...... ... .... .............. .. • Readjust split nut or orifice 

Inhalation effort is "higher" than specification. 
Cause: ............................................................................. Remedy: 
• Lever adjusted too low .. ........ .................................... .. .. . • Raise lever by retracting orifice & readjust split nut 
• Improper split nut adjustment ............. .. ........ ... ............ .. • See adjustment steps 5, 6, & 7 
• Low intermediate pressure .... ........ .. ............ ... ............ ... • See first stage trouble shooting 
• Low tank pressure .... .. ...... .. ... ..... .... ................... ... .... ...... • Fill or replace tank 

Inhalation effort is "lower" than specification. 
Cause: ...................................... ....................................... Remedy: 
• Orifice is retracted too far ..... .......................................... • Reset orifice & readjust split nut 

Violent free flow from second stage. 
Cause: ............................................................................. Remedy: 
• VIVA adjusted beyond the override position ........... ...... • Readjust VIVA control 
• High intermediate pressure ....... ....... .. .. ....... ..... ...... ... .. .. • See first stage trouble shooting 
• Poppet or lever stuck in the open position .. ... .. ..... .. ..... . • Check for obstructions or damaged valve parts 

VIV A does not override demand effort at the MAX setting. 
Cause: ............................................................................. Remedy: 
• Valve adjusted too stiff .... ............... ............................. ... • Readjust valve beginning with orifice and lever position 
• Lever adjusted too low ....... ...... ............ .. ..................... .. . • Raise lever by retracting orifice & readjust split nut 
• Lever in the "Pre-Dive" position .. .. ............ .. ............. ...... • Reset to "Dive" position 

• 
Nol": :;I"w ;1i1 lc,;li,,: c:;111 11 ,a,ally l>c traced to the 
:;1! ;1lit1CI c:1J111p;ilil>ilily "I ll1n lllilic<: & ntbbnr seat. Be 
! :Ill( ! llt;il 1111• "'d :;c,;il i:; ;1lw;iy:; 1q1l; tc: l!d Wil(]n the 
rn1111 l; 1lm 1:: ::rnvIc1 •d . 1 lu: q1""v" i11 II H: old :;1 :at m;iy 
11o l 111;ih :li wi llt 1111: " liiicc, ii Y"" ;1ll1!111pl lo IHISC ! ii. 
The soil ,u ,opri,11" 111ah ,n;1I 1:; 111 ;ii,;,, lu , i,;i ::ily 1:111 or 
deeply n1oovrnl ii 11 :1u •;1lrnl "11lic" ;1Clj11:; l111<!!1l, ; an, 
madn. 

Note: Providrnl 111;1! 111< : ;H lpt: :l111C:ttl p1"c:1•d111" l,a,: 
been followed, liard lm:;1l11i11q ,:yI11pl11111,: c:;111 """11 
be corrected by prop.,, cl";11ii11q ;111<1 liil11u:;1li"11 II 
you are attemptinu to ,Hlj1 1,:I ;1 dilly "1 d1y ,:"c:"1ul 
stage, you may need toov"1I1;11!1. di ,aI1,; <IH I lid 1111:: 11, • 
the unit before the inh,1l;1li011 !!11"1I c: ;i11 "" 1111pll ,v, •d 

Note: It is seldom considered a prol>lrn11 wlu:i1 ;1 

regulator breathes too easi ly, but dow11!\lrc:a111 v; liv<,:; 
can become "unstable" if they are adjusted b<:low I.0" 
H20. Low cracking efforts a lso dramatica lly affnct II 1c, 
VIVA range. 

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. 

Note: When the regulator is properly adjusted tlw 
VIVA will override the demand e ffort and c:,11l!;c: tile, 
second stage to free flow at max im11111 c:ap,1c:ily. I Iii:; 
should occur at approximately lhc rnicl poi11l ol llu, 
VIVA range. 


