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Important Note: The following information "is not" designed to be a complete training guide for infield servicing of the R190 second stage. All Scubapro
technicians are required to attend an annual repair clinic to insure safe handling and servicing of Scubapro products.




Figure #2
SCUBAPRO R190 Second Stage
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Exhaust Valve

The exhaust valve is serviced by removing the l

exhaust port ce.nter section. 1_"0 replace the Exhaust Port
exhaust valve, insert the leading end of the .
valve into the hole in the center of the spider. Center Section
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.
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Figure #3

SCUBAPROP® R190 Second Stage Note:
DownstreamValve Parits
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This illustration shows all of the 11190 downstream valve components. The order of
assembly is very important and will be covered i hgure It At the time of this writing,
a new poppet design was being considered e sare 1o koeep up-to-date with current
engineering bulletins regarding all new panls The poppoel seat and nylon locknut are
always replaced during annual scrvice. Other componenlsimay be rensed provided
that they are not worn or damaged.
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Figure #4

SCUBAPRO® R190 Second Stage
Valve Assembly

Notes:

The R190 downstreamvalve is assembled into the case astwo pre-
assembled units. The inner valve body, lever, nylon locknut,
washer, poppet, and spring are assembled as a unit and installed
from inside the case; and the outer valve body and orifice are pre-
assembled and installed from outside the case. Theillustrationsto
the right show the valve in its entirety as if it were completely
installed in the case to highlight the actual valve function without
overcomplicating the drawing.

Preliminary setup:
The middle cutaway shows the valve in the closed position. The
poppet stem is square and must be aligned with the square
broached hole in the valve body. The spring tension can be
adjusted by both the orifice and the nylon locknut.. The preliminary
setup for the R190 requires that both the nut and the orifice be
positioned in approximately the right location. The nut should be
’Lh\r@ed onto the poppet stem uw exposed

__outside the nut. The orifice should be;b_rggded into the valve body

preliminary adjustments will place these components close to the
final setting. Final adjustments will be made with the air turned on.

The illustration at the bottom shows the valve open with the lever
fully depressed. Note how the lever pulls the poppet away from the
orifice and allows the air to flow. The R190 has two aspirators
drilled into the inner valve body. This design allows the complete
valvetobeinstalledin either side of the case so thatleft or righthose
configurations can be used. This is an exclusive feature of the
R190 and is covered in more detail in figure #6.
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Figure #5
SCUBAPRO" R190 Sccond Stage
Downstream Valve Installation
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Figure #6

Air On, Orifice Adjustments:

1. Install the pneumatic adjusting tool to the R190 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. If any slack is present in the lever after the orifice is
adjusted, take up the slack by tightening the nylon
locknut.

9. De-tune the orifice slightly to allow for the seat to take a
set. The amount of de-tune necessary is best described
as a clockwise rotation from 12:00 to 1:00.

10. Install the diaphragm, friction washer, and cover
assembly. Lock the cover by inserting the plastic locking

pin.

11. Check the inhalation and exhalation effort using
the Magnehelic** gauge (see figure #9).

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

* Ali references to clock rotation are described as if you
were facing the part.
**Magnehelic - Registered trademark of Dwyer Instruments,
Inc.

SCUBAPRO® R190 Second Stage
Air On Valve Adjustments
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Indexing the Adjusting Tool:

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 fool knob will also turn the orifice.
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Air from First Stage
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Figure #7
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SCUBAPRO® R190 Second Stage
Full Cutaway, Top View

Notes:

= Theillustration to the left shows the R190
in i ull cutaway view. Itis important that
Ihe leveris just louching the underside of
Ihe diaphiragm plate. The lever height can
be choeckaed by genlly pushing onthe purge
bulton,  The slighlest movement should
produce an air leak.
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Valve Assembly = Lhe plug mast be rotated 1/8 turn to lock

! itinto placo.
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------- r = The illustiation below shows the valve
and plug reversed 1o allow for a left side
hose configuralion.  The adjustment
procedure for this setup is identical to the
normal right side hose mount. Be sure to
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Figure #8 SCUBAPRO® R190 Second Stage
VIVA

(Venturi Initiated Vacuum Assist)

The R190 takes fulladvantage of inter-
nalairflow dynamics to produce smooth
comfortable air delivery that can be

Aspirator

g adjusted externally to the needs of the
| I i | 5 -
| Al ] diver.
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External E | Di
Control xtgrnat Ilver Air From First Stage
Knob ontro ) g
Flow Vane Flow Vane
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

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.

Pete Wolfinger, Scubapro Dealer Support




Figure #9 " "
VIVA Control Set At "MIN SCUBAPRO” R190 Second Stage

Magnehelic Gauge Checks

Magnehelic Gauge Checks:

1. Install the Magnehelic® gauge 1o the socond stage as shown
on the left.

2. Set the VIVA control to the "MIN" pozitlion.
3. Turn the air on gently.

4. "Inhale" through the Magnchaelic monthpece oxtonsion s
gently as possible” while watching the Magneholic necdlo
move to the right. Observe the procise reading on the gango
when the second stage cracks open and delivers e Take
several readings to insure accuracy.

5. "Blow" through the Magnehelic moulhpicce extonsion "ag
gently as possible” while watching the needle move to the el
Observe the reading on the gauge when the exhaust valve
releases and passes air. Take several readings lo insine
accuracy.

R190 Standards:
Inhalation Range: 1.4-1.6 Inches Of Water
Exhalation Range: .4-.6 Inches Of Water

INCHES OF WATER

2 1
4 Syl whml,, 7,

o
\ \\ H £ // .
= = Note: For a complete description of the above test procedure
° MAGREHELIC® ° consult Chapter 7, "Second Stage Adjustment Fundamentals".
® ®

MAXIMUM
PRESSURE
18 PSIG

S

* Magnehelic - Registered trademark of Dwyer Instruments, inc. Pete Wolfinger, Scubapro Dealer Supporl




Figure #10

"MIN" position.

Dottedline representsthe
flow vane angle at the

Solid line represents the SCUBAPRO" R190 Second Stage

flow vane angle at the
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5. Check tho VIVA overtide poedtion (e tado hielow)

VIVA Override Position: |

The point where the VIVA begins to override the resistance of the vialve should e
between thelimits shown in theillustration to the left. This pointislocated by grackilly |
increasing the VIVA effect and purging the second stage at cach interval - Al lhis |
position, the valve will try to free flow but will shut off by itself after a briel override

It is 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 dyniunic air
flow assist. It provides exceptional breathing comfort when properly usad.

Pete Wollinger, Scubapro Dealer Suppont




Figure #11
SCUBAPRO® R190 Second Stage

Trouble Shooting Guide

Continuous slow leak from second stage.

Cause: ...oveerens exsrrreerensamnreerensasneerenesereannerneaseaaenerrnaeann Remedy:

* Defective poppet seat .cooovvciveeeeiiccee e * Replace seat

* Nicked or damaged orifice ......cccceeeiiiiiieiiiiie s * Replace orifice

* High Intermediate pressure ......cocccceevviieeeee e * See first stage trouble shooting

* Low spring tension .......cccoooiicieiee e * Readjust orifice and nylon locknut

Inhalation effort is "higher"” than specification.

(07 1T N Remedy:

« Orifice adjusted too far inward .... . *» Retract orifice and readjust nylon locknut
% LEVET 00 |OW sesvmens nomssvamressmmmssss somssranes sovmssnes s * Adjust nylon locknut

* Dirty or corroded parts .............. ..» Clean all components

* Low intermediate pressure ... . » See first stage trouble shooting

¢ LOW tank PresSSuUre ..o ¢ Fill or replace tank

Inhalation effort is "lower" than specification.
CAUSE! wovvirissssssmmerinssissererisissssmsesnmsesssssnsssessssansnsssssssunserses Remedy:
* QOrifice is retracted too far .........cccevrr i, * Reset orifice and nylon locknut

Violent free flow from second stage.

L0 17 L= N Remedy:
* VIVA adjusted beyond the override position ................. * Readjust VIVA control
* High intermediate pressure .......ccccccooeicennnieee e, » See first stage trouble shooting

* Poppet and lever stuck in the open/closed position ...... * Check poppet and valve body alignment

VIVA does not override demand effort at the MAX setting.

8 [ Remedy:
* Valve adjusted too stiff ... » Readjust valve beginning with orifice and nylon lockny
® Lever 100 IOW ... * Adjust nylon locknut

—

Noter Slow air leaks can usually be traced to the
soaling compalibility ol the orifice and poppet. Be
suro thal the old poppelis always replaced when the
regulidon s saviced  The groove inthe old scat may
nol madeh with the onhee it you attempt lo reuse it.
[ho soft rbber matenal con also be casily cut or
doeply groovedat topealad onhice adjustimenls are
e

Note: Provided thal the adipshmont procedure hags
baen followod, hard broathing symplomes can ollen
be conected by proper cloaming ol Tabncalon. 1f
you are atlempling to adjust oo dily o dhy second
stage, youmay necetooverhaonl, clean, and ubucale
the unit belore the mhaladton elfon can e improved.

Note: It is scldom considered o problom when o
regulator breathos too castly, It downe e valvess
canbecomce "unstable” itthey areadpeded holow 1.0"
H,0. Low cracking eflons also diwnaticadly allect the
VIVA range.

Note: The preceding canses andremedics o e hivsed
upon proper asscmbly of [he poppel, dever, and
spring. If the squine poppet stent e nol proparly
aligned with the sqguine valve hody hole, the valve
may be totally inoperalive with the poppet stuck m the
open position.

Note: When the rogulidor is propatly adjusted, the
VIVA will override the domand ellor! and canse the
second stage to free flow al maxinnnm capacily  This
should occur at approximalely the mid poinl of the
VIVA range.

Pete Wolfinger, Scubapro Daealer Support




