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A~STBACT

The General Aquadyne Corporation subm itted its DM— 5 Bandmask to the Navy

Experimental Diving Unit for test and evaluation in July 1975. This Band—

mask was developed as an integral part of an underwater television system.

Inasmuch as DM— 5 Bandaask performance did not meet the requirements of

MIL—R—24169A, it was not recoumiended for Navy Approval .

Af ter some modification to the 1*4—5, it was submitted for reevaluation

in November 1975. Performance again failed to meet specification requirements;

therefore, the modified model DM— 5 is not recoimsended for Navy Approval.

With further vendor modification, the DM— 5 could probably be made to
perform to specification requirements and further testing could then be

recosmiended .
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[N T RODUCI ION

The (ener a l  Aqundync  C o r por a t i o u  s u b m i t t e d  a I ) N—5 I iandma sk t the ~~ t - ~~
E x p e r i m e n t a l  Diving U n i t  (NEDU) for test and evaluation , and i f meri ted ,

• service approval. The handmask was to be used as an integral component of
an underwater television system developed by Aquadyne. The DM— 5 Rand”’a~~
was first submitted for test and evaluation in July 1975. Because bandmasl’

• performance was unsatisfactory , Aquadyne modified it and then submitted it
for reevaluation In November 1975.

The DM—5 Bandmask is basically a demand regulator that operates on the
same pr inciples as the 8econd stage of a single—hose regulator. Tests on
both models , theref ore , were conducted in accordance with MIL—R—24169A
requirements for single—hose regulators .

TEST EQUIPMENT

Tests of both the original DM— 5 Bandmask and the modified model won
conducted at NEDU and required the use of the following test equi pment.

a. Resp iratory simulator

ii . Va lidyne pressure transducer DP—15

c. Valid yne t ransducer indicator CD—12

d. MFE x—y plo tter 715M.

The o r i g i na l  model nM— S was tested at NFD~ cc~mn Simulation Facu lty in
Chamber C and the mod i f ied model in Chamber D.

TEST PROCEDURE

The equipment for the two tests was arranged a-; shown in Figure 1. The

~e ~ were performed at depths from 0 to 199 feet of sea wator (fsw) in fl-foot
lncr ’ments (see Appendix A). Supply pressure was set at 60, 120 , and 180 psig
above b l e n t  bottom pressure . At each setting, the respiratory minute volume
(RMV ) was varied from 40 to 70 liters per minute (1pm). ‘ihe entire toit i
arrangelneri t was underwater within the NEDU chamber.

S Di ffereit tiai pressure was sensed by  - I  V a l i d y t te  I)I’ — l S  t r a n s d u c e r .  The
t r , t T I - ,( ILICCT s i g n a l  W~~M conditioned by a V i l i d yne C D—1 2 t r a n s d u c e r  i n d i c a t o r .
A l l  r ecord ing  was accomplished with an ~i I-i 7 1~ N x—y plotter.
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RESULTS

GENERAL

The DM—S test data were evaluated for conformance to  the r e q u i r e m e n t s  of
MTL-R-24169A. However , because of the DM— 5 manufacturer ’s specifications , a
less demanding limit of 20 cm M20 of inhalation resistance was used in p l u e
of the graduated 5 to 20 cm specified .

TEST OF ORIGINAL DM— 5

Test results are shove graphically in Figure 2.

As shown , the measured exhalation resistance levels were acceptable at
all depths and at all supply pressures.

At 60—psig supply pressure , the measured inhalation pressure levels
ware not acceptable at any depth. At 120— and l80—psig supply pressures ,
the inhalation pressures were unacceptable beyond 99 1 sw.

TEST OF MOP1FIEI) DM-5

Figure 3 is a graphic presentation of the results of the modified DM—5 test.
As shown by the figure , the measured exhalation pressure did not conform to
spec ification except at 99 and 166 fsw with a supply pressure of 180 psig
and a t 99 and 132 faw with 120—psig supply pressure .

The measured inh alation resistance levels were unacceptable at all depths.

CONCLUSIONS AND RECOMMENDATIONS

For a hand mask to be considered acceptable for  service use , i t  must
perform In accordance with MIL—R—24169A (with the exception noted in “RESULTS,
GENERAL”) to a depth of 199 fsw. Because the DM—5 Bandmask in ei ther the
original or the modified configuration did not perform satisfactorily at any
depth , it is not recommended for service approval. Possibly, with further
vendor modification , the DM—5 would perform well enough for approval . If
General Aquadyne Corporation makes these modifications , further testing
could be considered .

That ‘ Service Approval ” does not mean “Service Acceptanc e” is emphasized .
The USN J3andmask was specifically developed for the role for which the DM— 5
was tested and will presently remain the USN primary equipment.
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TO TRANSDUCER
INDICATOR
READOUT

t~P TRANSDUCER

CONTROL
BLOCK

• AIR~~~~~~~~~~~
SUPPLY U AQUADYNE DM -5

-

TO BREAT HING
TANK MACHINE

FIr.URE 1. BANDMASK EQUIPMENT ARRANGEMENT

____ - __ _ _ _ _ _ _



CD

N 
QOC)

‘
~~~5 + +f

‘C 0)
X4•4 -

I
/

CD 
/ 

000_.J
. 4’ C  I 

~t(D CD

I
i

I ÷ 0.(‘.4 /4 
_ /- C,)

~1 I /Ii /

I” / / +
0)X I /4~~ I x 4S-~

~~ 

-: L

- -I()

I” 1/
0 in 0 2 0

N 

31VHX3 
(O~H V’J3) 

31VHNI

3~ flSS3èId

4

• - * • ‘ •‘ ~~ ~~~-~
-‘~ “ ~~~~~~~~~~~~~~~~ - .~~~~~

-•~~~~~~~~•



-~~~~~

0) D D D
12 a: > Cô CO CO 52

• < -~

• 
—~0) W (D~ ’~~~ 
— 

÷• 
‘I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘V 
: !

/ ~
‘<

~~ ‘
• - -  

I

ii ~~~V
X 

~~ 
“

f
i
l
l

‘
I

\/ \ i’
- -  ~~~~~~~~~~~~~~

I
I
I”

!

-- L I F _~~~ L I I
o to C) U) 0 in 0 ~~ 0
c’J 

- — — c’..I

3 1VHNI
(O~H
3èfflSS3èId

5

—.5

_ 
_ _ __ _ _

— —



A~~ U N D I  N A

‘F I•~~
• l I’ )( )I

A—i



API’J NI)IX A

TEST PROTOCOL

• A. O R i E ( ’I I V I ,

M u oh j ec t ly e  of  t h e  tes t  of the Aquad yne I)M— ~ Randmask by t h~ ~~vy
• I-~x p e r i m e n t i I  h ) ivin ~, I n i t  i s  to compare t es t  r e s u l t s  w i t h  r c~o 1 t s  o b t a I n e d  of

t he  unmanned  t e s t  of  t h e  p r o t o t y p e  t b ~ ‘1K 1 M~) I )  0 , p a r t  i cu l a r l y t h e  s ide
v a l ve .  The t e s t s  w i l l  Inc lude  b r e a t h i n g  work and supp ly  pres~;ur e  r e q u i r  ~~~!its
a t  severa l  b r e a t h i n g  r a t e s .

R . P R O CE I ) U R E

up  ap p ar a t u ~t i~~ shown in  f i g u r e  1. At  dept h s ; u i ~’ in; ’ I roi ~ 190
[sw Ii ;  33— l oot i n c r e m e n t s , the  f o l l o w i n g  s i l l  be perlorined :

~* e t  supp l y p ressure  at 60 p t  
~~~

‘ over  b o t t o m

2.  ~;et r esp i r a t o r y  r a t e  at  20 l )pm

I . Ruu  b r e a t h i n g  m a c h i n e

4 . A f t e r  2 m i n u t e s , record  x — y  p lo t

~~ . ~et supp l y pressure  at  120 psig over h ot  ton

6 . R e p e at  s teps 2 , 3 , and 4

7. Set s t i p p i y pressure  at 1~~o ‘si g ove r hot em

8~ R ep at  s teps  2 , 3 , and 4

— , ) I ’IP M K NT lo ~;I SKI

N EDI c omp lex es  C and I)

I d  200 x — v  p 1 ot t e r

. Val i d v n &  p r e t s i i r e  t r a n s d uc er

Va] [d yne  I r tn sduc or  m d  ~ ; ; t  r ( 0 -  h 2

;. Royl yn pressu re gauge , 0 — 2’ O ~~

6 . Re sp I r ;~L o r v  s imula tor

7. bourn ’; I in ear  p o t e n t i o m e t e r
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D. PARAMETERS TO BE CONTROLLED

1. Depth

2. Supp ly pressure

3. RMV

E . PARAMETERS TO BE MEASURE D

1. Inhalation pressure
(Differential Pressure)

2. Exhalation pressure

F. PARAMETERS TO BE COMPUTED

Resp ira tory work

C. DATA TO BE PLOTTED

I. Differential pressure vs. volume

2. Tidal volunie

H. CONCLUSION S

1. Maximum resp iratory work level at minimum supp ly pressure

I. SAMPLE DATA SHEET

See figure Al.

A-4



IM:PTU !WPTH s l I ’ L Y  S ’ P I l . ~ RMV
( 1 - S W)  ( F ’ S I ( ; )  P R E S S U R E  P P I ,0~~l

(PsI(; ;i . R . )  ( P SI C )

0 I) 60 ( 0

o (1 60 hO 5 0 / 2 )

0 (3 60 o~ i,o/ o

0 (3 60 60 70/ 35

(1 0 120 121)

O 0 120 121) 5 0 / 2 ’

( 1 0 120 120 06/ 3(1

o (1 12 1)  1 26 7 1) 1 35

o 0 180 180 ‘~0 / 2 6

1) 180 180 5 0 / 2 5

1) 1) 1 81) 1 1-31) ;,  
~/ 3 1)

(I 1) 180 181) 70/ l~

31  15 60 7 ’~ 4 6 / 2 3 )

3 )  15 60 75 5 0 / 2 5

3 1  1 ‘ 60 75 o O / 2 0

15 60 7 ’ 70 /3 5

I IOl ’ I~l A l . ‘ \ M ’ i)A f~ 5111.1 -7
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