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Accuracy

3ourdon Tube

Mil Spec

NAVSEA
NEDU
NO.
OPT
?sig

Repeatability

USN

Watertight Integrity

Glossarz

The extent to which a given measurement
agrees wich _he standard value for that
measurement

A pressurized sensing element with a curved
or twisted metal tube, flatened in cross
section and closed

Degrees Fahrenheit

Feet-of-Seawater

Military Specification MIL-G-15214C (Gauge,
Depth, Wrist, MARK I, MOD 0, Nonmagnetic,
Self-Luminous Dial, 30 March 1965)

Naval Sea Systems Command

Navy Experimental Diving Unit

Number

Optional

Percent

Pounds per Square Inch Gauge

The extent to which a given measurement
duplicates previous measurements taken under
the same conditions.

Unites States Navy

Ability to prevent water leaks into and/or
air/oil leaks out of

vi

o ————— -+

> G WA ¥ O




Abstract

Twenty-eight models of commercially available, diver, wrist-worn depth
Zauges were evaluated by the Navy Experimental Diving Uanit. All gauges were
tested to determine accuracy, repeatability, watertight integrity, thermal
stabilicy, durability, readability and luminescence capability. The depth
zauges tested represented a comprehensive survey of the available market.
Test results showed the vast majority of the models to have an accuracy of +5
TSW. Under some test conditions, this degraded to +10 FSW or greater. Two
samples of each model were tested. In several cases, gauges marketed by
different manufacturers actually had the same internal mechanism. Given the
repeatabilicy, size of the gauges, cost and manufacturing techniques
available to the industry at the current time, no operational difference was
serceived in the performance of any gauge evaluated. Once a-calibration
check has heen performed, all are considered satisfactory for U.S. Navy
SCUBA use, with the exception of special explosive ordnance disposal
non-magnetic requirements.
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:. INTRODUCTION

During January and February 1981, the Navy Experimental Diving Unit
«NEDU) tested 28 commercially available, diver wrist-worn depth gauges in
3ccordance with NAVSEA Task Number 79-6. The depth gauge, which allows
monitoring of actual depth in FSW, is a vital apparatus on which the diver
oust depend at all times. Unmanned tests were performed to determine I
accuracy, repeatability, watertight integrity, thermal stability, durability, ‘
readability and luminescence capability on all depth gauges. Appendix A
contains a list of gauges tested and the marufacturers.

The scope of these tests did not include cycle life testing of the
3auges or the length of time a gauge may be expected to remain in calibration
during normal use. Since Navy use of diver wrist-worn depth gauges requires
frequent calibration checks these evaluations were not deemed necessary.

Capillary type depth gauges were not evaluated since there is no
intarnal pressure sensing mechanism involved, and their accuracy is implicit
in the design. The oanly limiting factor in a capillary gauge is that, since
it follows Boyles Law, the graduations on the face of the gauge get very close
together at depths beyond 60 FSW which effects readability.

IT. EQUIPMENT DESCRIPTION

il

The 28 models tested are described in APPENDIX B and illustrated in i
FIGURES 1 through 28. The descriptions are those supplied in the
manufacturers catalogs and represent features which they feel are unique to '
their model.

III. TEST PROCEDURE ;

A. Hyperbaric Chamber Tests:

Each gauge (two of each model) was compressed in an ambient temperature water
bath (approximately 70°F) to its maximum working depth in a hyperbaric
chamber. The water bath just covered the top of the gauges and was used to
check for leaks. Accuracy readings were taken in 10 FSW increments on desceat ‘
and ascent, Gauge readings were compared to a digital ASHCROFT 0-200 psig '
Digigauge (+ 0.05Z accuracy). A total of three compression/decompression '
scenarios were recorded on each gauge to determine repeatability. Since the ,ﬂ
purpose of these tests was to evaluate the performance of new, previously 5
unused gauges, cycle life testing consisting of numerous compressions to

maximum depth was anot conducted. Two gauges of each model were tested only ’
) during the Accuracy and Repeatability Tests. Therefore, one of each model was ;
subjected to all phases of testing, while the other was tested only for 7
accuracy and repeatability in 70°F water. This was done to give an indication L
of the quality control available in each wodel. I

1. Accuracy/Repeatability Tests (see definitions in glossary): ’
t

‘ 2. Watertight Integrity Tests: Gauges were observed for watertight
: integrity on all chamber and open—-water dives.

o oy e g G
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3. Thermal Stabilityv Tests: Each gauge (one of each model) was
sompressed to 1ts maximum operating depth in both a 90°F and 32°F water bath
i1 3 hyperbaric chamber. Accuracy was recorded during descent and ascent in
i) FSW increments to determine if changes in accuracy were caused by thermal
scress.

+. Durability Tests:

a. Each gauge (one of each model) was dropped from a height of
three feet onto a concrete floor with the dial face up and then placed in a
nvperbaric chamber for an accuracy test consisting of a single compression to 1
its maximum operating depth while immersed in 70°F water. Accuracy was
racorded during descent and ascent in 10 FSW increments to determine if
changes in accuracy had been caused by impact. The test was designed to
simulate the type of blow a depth gauge might receive while being moved from
slace to place in a diver's gear bag or if accidentally dropped.

b, In addition to the drop test, durability testing also
consisted of inspecting each gauge for corrosion following salt water
immersion.

NOTES:

(a) During all chamber tests, depth was controlled to within + 0.23 FSW '
according to an ASHCROFT Digigauge. ' :

(b) When evaluating the data tabulated in this report, account must be
given to the error the testors make in reading the face of the gauge. The
error in reading the depths from the face of the gauge was, at best, + 1 FSW :
. and, at worst + 2 FSW. Thus, the best accuracy expected from any of these B
: gauges would be in the range of + 2 FSW.

B. Open~Water Tests:

1. Readability/Luminescence Tests: A test platform was constructed ’
on which one of each gauge model was mounted. Following mounting, the gauge '
board was taken to 60 FSW in the Gulf of Mexico. A minimum of 8 ;
Navy-qualified divers judged readability of all gauge models at depth on day
and night dives, A questionnaire was filled out at depth by each diver on all
dives. On night dives, readability was determined by each gauge's own
luminescence after it had been activated by aan incandescent, hand-held 1y
underwater light. The time of activation for the depth gauges was ;
predetermined in a darkened lab by subjecting the gauges to different periods f
of direct incandescent light. A nominal time of 15 seconds was chosen to best ‘
satisfy overall luminous activation of the depth gauges. In order to i
standardize the readability testing, each diver's vision was required to be :
20/20 or corrected to 20/20 by appropriate means. The distance from which the
mounted depth gauges were read underwater was left to the diver's discretion.




.

V. Results
A. Accuracy §& Repeatability Tests:

The vast majority of gauges tested were accurate to within + 5 to
+ 1J FSW under most test conditions. Data showed the majority of gauges to be
slightly more accurate during descent than ascent. Accuracy on most gauges
was Sest at T0°F. One gauge was off by as much as 20 FSW. Since only two of
2ach model gauge were tested it was not known whether or aot performance of
this zauge was indicative of this particular brand. However, this particular
Zauge was identical internally to several other brands which were off by only
2 to 3 FSW at 32°F. This highlights the difficulty in calibrating on a mass
produced basis small, wide range depth gauges with current state-of-the-art
techniques. These large variations, however, occurred for the most part ia
32°F water, an extreme condition where conservative diving practices are
aiready in order.

Three compression/decompression scenarios were run on two gauges of
2ach model at 70°F and repeatability was + 1 FSW for all gauges tested. In
addicion, most gauges posessed a constant degree of error factor i.e., the
3auge varied from true depth by a relatively constant number of FSW. However,
31ll gauges did read zero when on the surface.

Examination of the data also shows that most gauges had much better
accuracy at depths of 130 FSW and shallower. Most gauges at 70°F were within
* 5 FSW accuracy to a depth of 130 FSW. Deeper than 130 FSW, accuracy
diminished to between + 5 FSW and + 10 FSW for most models. This is important
since 0 to 130 FSW is the depth range for the vast majority of SCUBA dives.

TABLE 1 Range of Error (FSW) vs Depth and Temperature, contains a
summary of data taken under all test conditions for each gauge. Depths are
divided into two depth ranges, 0-50 FSW and 51-200 FSW. The numbers contained
in the blocks beside each model represent the minimum and maximum deviations
in FSW from true depth for a particular depth range and water temperature.
For example, the DACOR LFG-300 at 70°F between 0 and 50 FSW was always at
least 5 FSW deeper than true depth and had a maximum deviation from a true
depth of 7 FSW. Data is tabulated to a maximum depth in TABLE 1 of 200 FSW
since 130 FSW is the maximum limit for open-circuit SCUBA diving in the U.S.
Navy. APPENDIXES Cl and C2 and Dl and D2 contain a complete tabulation of
data for each of the two gauges tested in every model at depths to 300 FSW.

NOTE: Data contained in APPENDIXES Dl and D2 is for the control gauges which
were tested only at 70°F for accuracy and repeatability. The gauges tabulated
in APPENDIXES Cl and C2 were also tested at 32 and 90°F, respectively, and
dropped from 3 feet onto a concrete floor after the initial evaluation at
70°F. By comparing the data in APPENDIXES Cl and C2 with D1 and D2, there are
many obvious differences between two gauges of the same model at the same
depth. This provides & realistic indication of the comparative performance
that a diver can expect from two identical gaugea. Variations between the
same gauge ranged from 0 to 15 FSW under identical test conditions. This made
normal statistical analysis of the data impractical. Consequently,
statistical data such as correlation coeffiants, standard diviations, linear
regressions and degree of confidence are not included in the data presented.
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3. Wwatertight Integrity Tests:

Tach gauge was pressurized underwater a total of 14 times including
2 Jpen-water dives. All gauges tested maintained 100% watertight integrity
tharsughout the evaluation.

-

€. Thermal Stabilicty Tests:

All models were evaluated in 32 and 90°F water, respectively, to
determine the effects of thermal stress. At 32°F, there was a distinct trend
Jbserved where the majority of the gauges read shallower than they did at
“0°F. Some varied by only 1 to 3 FSW, but several read as much as 10 to 15
3w shallower at 32°F than measured at 70°F. In most cases however, the shift
was a0t significant. ’

In 90°F water, the trend was reversed to a lesser degree. Most
zauges gained 1 to 3 FSW over the 70°F reading, but no major accuracy changes
wera noted as was the case in 32°F water.

TABLE 1 provides a summary of the range of errors at 90 and 32°F.
APPENDIXES E1, E2 and Fl, F2 tabulate complete results for 90 and 32°F
temperatures, respectively, for one gauge of each model tested.

D. Durability Tests:

All of the gauges passed the durability tests with minimal
variations in accuracy and repeatability as compared to the 70°F tests.

No corrosion problems were observed with any gauge after salt water
immersion as long as they were washed thoroughly in fresh water following each
dive.

TABLE 1 summarizes the accuracy tests performed after the 3 foot
drop to a concrete floor. APPENDIXES Gl and G2 gives a complete tabulation of
accuracy data following the pressure drop test from 0 to 300 FSW.

E. Readability/Luminescence Tests:

All of the gauges tested were found to be adequately readable,
i.2. ease of determining the actual depth reading from the dial face., In
addition, all models which were advertised as being luminescent, were in fact,
highly readable under low-light conditions after activation by an incandescent
light source such as a divers hand held light., The gauges remained highly
luninescent for approximately 5 minutes after activation. The only gauges
tested which was not designed for luminesence were the DACOR SFG 150 and
SFG 300.

V. Discussion.
Since 1965, depth gauges have been evaluated for accuracy according to

MIL~-G-15214C (see References). This specification was developed in order to
build, under contract, an extremely accurate, nonmagnetic depth gauge

Pug.- .




‘icaily for use By U.S. Navy Explosive Ordnance Disposal Divers. This

1. Spec called for a gauge accuracy of + 1 FSW between 0 and 50 FSW and + 3

3w detweea 50 and 200 FSW. This is an extreme requirement and cannot be met
v 1ass- oroduced, commercial depth gauges in price ranges generally considered
ifsrdable. Consequently, the gauges evaluated in this report are not
2ompdred to this Mil Spec.

The majority of the gauges tested read deeper than true depth under all
test conditions. This is an obvious safety advantage to the diver from a
decompression standpoint, but cannot be assumed carte blanc, since some models
read shallower than true depth.

Importantly, when analysing the data contained in this report, remember
that all models use a very similar mechanism for sensing pressure. Many
33uges, marketed bv different companies, are exactly the same gauge with
ilfferent dial faces and commercial logos. This becomes significant when two
m0dels with the same internal mechanisms read + 10 FSW different under
identical test conditions. This makes it difficult to state categorically
zhat Jne model is superior to another when, in fact, they may be exactly the

same gauge.

In addition, test results showed repeatability of all gauges tested to
Ye excellent (i.e. identical test conditions yielded nearly identical results
on the same gauge after multiple compression/decompression scenarios).
Consequently, any of the gauges tested may be used safely after comparing them
to a known standard. This standard may be a calibration check in a hyperbaric
chamber, use of a descent line marked in 1Q FSW incremeats or comparing the
Zauge against known sea floor depths.

A 0 to 150 FSW depth gauge is commonly believed to be more accurate than
a J to 300 FSW depth gauge in the 0 to 150 FSW range. The data in this report
does not support this belief. While there is a definite trend in all gauges
tested to become somewhat less accurate as depth increases, the deeper
indicating gauges are normally as accurate as the shallower indicating gauges
at corresponding depths.

Durability testing showed the rubber covers which protected all models
against impact to be effective as long as the gauges were dropped in the dial
face up position. This is significant since any blow to the side of a gauge
is likely to cause the gears in the mechanism to jump and ruin its calibration
sermanently. This is considered reasonable and acceptable when considering
the type of internal mechanisms found in these gauges. Any depth gauge should
have a calibration check when it has been subject to an unusual shock or if
performance is suspect for any reason. No corrosion problems were encountered
during the evaluation.

Gauges were tested to a maximum depth of 300 FSW even though several
models indicated depths substantially deeper, well beyond realistic safe
limits with open-circuit SCUBA. The U.S. Navy Diving Manual limits
open~circuit SCUBA dives to 130 FSW. No descernable difference was observed
between types of sensing mechanisms, i.e. bourbon tube, diaphram or a




AL 3% the two. MNowever, two models, the TEKNA T-2600 and the
PRINCITON TECHTONICS DG-10 had a zero-adjust mechanism, which allows the gauge
T2 e re-zaroed at alritude or specifically calibrated for a given depth.
These feactures, while not affecting the overall accuracy as tested by NEDU,

v Se useful in special situations. However, important to note is that this

M)

ing capability does not correct these gauges for changes in
ession calculations considered inherent in altitude diving.
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The FARALLON 04-1630 has a maximum depth indication feature which
aucomatically records the maximum depth reached on a given dive. This could
srove effective and become quite useful in a multi-depth dive scenario.

Several gauges had expanded scales at the shallower .depths. While this
Zaature Jdefinitely enhances readability, these gauges were found to be no
a9r2 accurate than the other models tested.

Tinally, important to understand is that depth gauges, either military
r commercial, are delicate instruments and cannot be expected to maintain any
ezree of accuracy Lf not treated as such.

5
<

2. CONCLUSIONS

The overall conclusions which can be drawn from the results of this test
are as follows:

A. Accuracy of the vast majority of gauges tested was + 5 FSW from 0 to
50 FSW and + 10 FSW from 51 to 130 FSW under all test conditions.

3. While accuracy of identical depth gauges may vary from unit to unit,
repeatability of all models tested is essentially the same.

C. Accuracy of current diver wrist-worn depth gauges is reasonable
sonsidering the state-of-the-art in manufacturing techaniques and the unit
orice increase which would occur if a higher accuracy were required.

D. A custom calibration, i.e. a comparison of the depth gauge against a
«xnown standard on each individual gauge, should be performed by the user
{including new gauges). This known standard may include hyperbaric chamber
testing, a descent line marked in 10 FSW increments or by comparing the gauge
against various known depth areas of the sea floor. The diver should then
iive Sy his calibration sheet rather than the actual reading on the gauge.

E. Gauges should be checked for accuracy, at least, once every six
fonths or any time the calibration is in questionm.

F. The fact that a depth gauge is reading zero on the surface and is
correct at a known depth does not necessarily mean that its calibration is
still intact over its entire depth range.

G. Commercially produced diver depth gauges are considered sufficiently
accurate and durable for U.S. Navy use as long as the limitations outlined
herein are recognized and the diver responds accordingly.
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Nonmagnes.s, Self-Luminous Dial, 30 March 1965.
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V1110 KEY TO APPENDIXES

The values in APPENDIXES Cl through G2 were obtained by comparing the
zes: deoth zauge to the ASHCROFT 0-200 psig Digigauge. If the difference
Sezween the tast gauge compared to the Digigauge was shallow, it is
ceprasented dv the corresponding value in negative FSW. 1If the difference
<as deeoer, it is represented by the corresponding value in positive FSW.

The appendixes are subdivided into descending and ascending data with
APPENDIX Ci contaiaing descending data and APPENDIX C2 containing ascending
data. APPENDIXES Cl through G2 are designated in this maaner.
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MANUFACTURER

TARALLON

FARALLON

FARALLON

PARKWAY

PRINCETON
TECTONICS

. SCUBAPRO

. SCUBAPRO

. SCUBAPRO

. SCUBAPRO

. SCUBAPRO

LIST OF GAUGES AND MANUFACTURERS

MODEL NAME/NO. ADDRESS
SFG 150 DACOR CORPORATION ‘
161 Northfield Road
LFG 150 Northfield, IL 60093
(312) 446-9555
SFG 300 :
LFG 300 -
04~1610 FARALLON/OCEANIC ;
14275 catalina Street ;
04-1630 San Leandro, CA 94577
200' MAX DEPTH GAUGE (415) 352-5007
04~1620 '
1
801900 PARKWAY FABRICATORS, INC. i
241 Raritan Street i
South Amboy, NJ 08879 i
(201) 721-5301
|
DG-10 PRINCETON TECTONICS
P.0. Box 8057
Trenton, NJ 08650 ]
(609) 298-9331 ’
CAPSULE DEPTH GAUGE SCUBAPRO USA
150 FSW 28-849 3105 E. Harcourt
Rancho Dominguez, CA 90221
CAPSULE DEPTH GAUGE (213) 639-7850
230 FSW 28-850
ALTITUDE ADJUSTABLE DEPTH
GAUGE 250 FSW 28-503 !

CAPSULE DEPTH GAUGE
325 FSw 28-012

ALTITUDE ADJUSTABLE DEPTH
GAUGE 500 FSW 28-507




APPENDIX A

OF GAUGES AND MANUFACTURERS (Continued)

- MANUFACTURER
B ELLEL DI

MY

,.
(¥ 1)

(&)
[

(24
()

STAPRO

SHERWOOD

SPORTSWAYS

SUB-AQUATIC
SYST=MS

SUB-AQUATIC
SYSTEMS

. TEKNA

MODEL NAME/NO.

DM=-250

3010

8012

DG-350

1406

2089

2069

T-2600

ADDRESS

SEAPRO, INC.

18030 South Euclid Street
Fountain Valley, CA 92708
(914) 979-6730

SEAQUEST, INC.

722 Genevieve Street
Suite N

Solona Beach, CA 92075
(714) 979-6730

SHERWOOD SELPAC CORP.
120 Church Street
Lockport, NY 14094
(716) 433-3891

WATERLUNG (SPORTSWAYS)
P.0. Box 2407

Huntington Park, CA 90255
(213) 379-2491

SUB—-AQUATIC SYSTEMS
P.0. Box 711

530 Sixth Street
Hermosa Beach, CA 90254
(213) 379-2491

TEKNA

3549 Haven Avenue
Menlo Park, CA 94025
(415) 365-5112




APPENDIX A

LIST JF GAUGES AND MANUFACTURERS (Continued)

MANTTACTURER MODEL NAME/NO. ADDRESS .
t
3. U3, JIVERS DEPTH MASTER II U.S. DIVERS COMPANY
7044 3323 West Warner Avenue
Santa Ana, CA 92702
l. .5. JIVERS DEPTH MASTER I (714) 540~8010
7042
b 5. DIVERS DEPTH MASTER I
7043
23, 7.5, DIVERS DEPTH MASTER 11
7045
7. WHITE STAG * 51246 OCEAN DYNAMICS INT.
363 W. Victoria Street
15. WHITE STAG * 51247 Gardena, CA 90248

(213) 538-9540

* SJHITE STAG is now OCEAN DYNAMICS INTERNATIONAL
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Figure 1.

Figure 3.

DACOR SFG 150

DACOR SFG 300

Figure 2.

Figure 4.

DACOR LFG 150

DACOR LFG 300




Figure 5. FARALLON 04-~1610 Figure 6. FARALLON 04-1630
200' MAX DEPTH GAUGE

Figure 7. FARALLON 04-1620 Figure 8. PARKWAYS 801900




Figure 9. PRINCETON TECTONICS DG-10 Figure 10. SCUBAPRO CAPSULE DEPTH
GAUGE - 150' 28-849

Figure 11. SCUBAPRO CAPSULE DEPTH Figure 12. SCUBAPRO ALTITUDE

GAUGE - 230' 28-850 ADJUSTABLE DEPTH GAUGE
- 250' 28-503




Figure 13. SCUBAPRO CAPSULE DEPTH Figure l14. SCUBAPRO ALTITUDE
GAUGE - 325' 28-012 ADJUSTABLE DEPTH GAUGE
- 500" 28-507

Figure 15. SEAPRO DM-250 Figure 16. SEAQUEST 8010




Figure 17. SEAQUEST 8012 Figure 18. SHERWOOD DG-350

Figure 19. SPORTSWAY 1406 Figure 20.

SUB-AQUATIC SYSTEMS 2089

T

L4




Figure 21.

SUB-AQUATIC SYSTEMS 2069

Figure 23.

U.S. DIVERS DEPTH
MASTER II 7044

Figure 22. TEKNA T-2600

Figure 24. U.S. DIVERS 7042

e

-



Figure 25.

Figure 27.

U.S. DIVERS 7043

WHITE STAG 51246

Figure 26.

B -
W &

Figure 28.

U.S. DIVERS DEPTH
MASTER II 7045

WHITE STAG 51247




Rt Srmiv) sV

KNI S M0 Mod NI WLVIE “ATENO LN * BN RIS RIE N0 8 MR R0 UV

- .A CrrTTUTTrTr Y T T RONCEE TN AN E N E 2N F 2N U2 T2 L L0 L O 4 T e e

-~

M DAY U 1T Ut U S SR I P R S S0 A2 U KR E 2 FEl Kol Kot KA B <- ’ ol

¢ et le bs {d Je {9 te [0 [@® mn e e {8 le o {d7 o 1 {s 1ls fs 1 | 005° X1

-l f- (-~ {o {o {o (o “ (e e teliye ¢z le {7 {0 [ 7109 15 oW

15 NN T O I B RO B R R St ! IR S el PR 'S FEN PR P2 K KA CON EAN KO D3N 2N O 0 ) vios tsmiviy

- -1 ] 0SZ-W0 GV i

2 2
A DU J N N DUOY RN YN SN . . N D - vy
annn-~NocTN-N-N-T.-N-N-N-N-N-.-N-._ouuoe nio-0z
— . AU IR S e, Y

NI IR L £0<-02
B0 QNI RN SN U7, {4,-3

n-te-to=toi-fs- {oimfoi-for-for-foi-Jor-Jor-oi-] 6~ aictle bl e e - = e T

- Yoi-Yoi-}oi-or-Joi-joi-foi-|o-"]s- Js- |1~ |+ [E O R

N Lonel EREE EEEE ol ks SR PR ol I 2 K K K3 K2 kO ra kol T A L . E L R AR R A N U O K 059-82
- IR N TR U UUOY S IR IR Dh DU UDIUOH NS SN G JUSSS BUSS PR JERN P PR S o oo
3 oge o o 1o to 1v=T[o |7 6v9-82

PP -} —-} Yy — U1 1 (N
z- 16~ [on-| 6 Je-[c-[6- {€ |2 )¢ 288 F kol E2H KRN LG BN A K z (4 4 z < z [} 01-90 SOINOLON

Y-l

;
E'
:
E

trrotvrt T ’ ’ 1 1 < € < € Z < £ z z z z [4
Attty — SAYDRY,

TS SRS DTN PUNDE NS NUDNS DUNPS [ PERRE PR EEEED RERERE HOTIYRN Y
z z < 11 < 14 L4 14 1 < 4 0191-00
JUDN VU RSy A VT

u v alwlwle|alerfo s e s [o|7 | Tltots e s ls e I sl s e 00¢ 947 unrwil
- I DV R DU DN NUDUN UUION DU DN DRSS RIS PPN SUTEI EFRE] Sk frvanl i NS TR DN O P H N B S B e
v lordov lor be Yo Ve fs {2 e |2 {0 fe | (o |t N AN U RN KA i=7|o To [ ¥ 00¢ 945 WWU

°
v v |¢ ot 941 WV
z

BN SN DISY PR X
[ 3 o5l 94s Wi

<
-
’ ’ il vl i VR e R LR B
o

s | ooz | ome | 6rZ| o9z oz [ ove | sz Gez| 01z} ooz ] oer] oer | o %1 | o<t oct [ ozt {ott [ 001 | 06 | o9

YN
/0w

SRR ¥ FTLATTIV

301 1V NIGNITEI0 < SNOTIVIAKD WXV

19 XEONIRY




.
TR VR B

14 ) 4

] i !

A\ i-

7= le o
Gt 2 onef ez e osef avs use

et -~ -

ORI UK SE M4 0 ks BEIOD VIO LR 0O CTEN NS I O B M D AR L) Dy »

LR EER B R S R S SO R F 20 NS PR X fFeu i T e

t- -0 fo fo ¢
.

(R RN R LN KN T SV AN T R 1 KR R A T E AT P A R
IS R AL TN P20 KR 23N FEu O PO SO

azfotefoosloscforifori oo fosi{ovifocctoziorifooitos Yoo Jor 1o Los tor

.L.:: madto ‘ ‘ A

PO (B8 IV IORIT I - SNOTIVEA D WX

(ML RRN

2-

-
0

'
(

=]

-

o GI"—

oi

s
vEs AR
L1241
oL YAS Atue

. OSHIMY SN
(3

SHIA SR

0092-) wNNL

T ez sve

HIUWW
7/ ¥mvn

o A A

ot




- e - s e - o e i -
L2 - ¥ P -

CINHIERCY S0 M O b N 100 VYO S L0 P00 T UGS, B HG R B G Y lmt L pdivs Ly,

v o fv ks be Y Je bs ks e Je bt oy o s
o Jo frv- - Fu-Jor-fe- Je- §s- j2- b fe- - Yo oyt
. N . o N [ L0 LY VY
¢ ta 19 Jo fa Jo I6 Jo Jo Jorfs |s |6 Jo Jo [6 16 le Jo |o Ju |+ s (¢ 055w
.- 5 R . . . LT LV
t o Je-1e Jo Jo Jo o J¢ v e 2z e [z Ve [z {7 Qs |s |s 42 12 |2 | 108 15 NV ¥,
o [rv-Jo Yz Je Jo fs Js s s Js {s s [¢ ] otos tombvy,
9- {¢- -l f-b- L= fe to [ Iy Jo Jz v 4y By Jz [ 3-10 052-W1 OBV §,
m-for-Je o fo- bz L2 {2 -l - Y- Y- 1= o 1o Jo Tv-Jo v Jz lz s Jv (s {2 1z |¢ ‘ 104-97
¢ To I9o s Ts Fe Ve ¢ [z 2 |z ¥ {z Jo [2 ]2 Tz [z Tz v 7z [z 1z |z |z |z |z (o |o 210-82
_ . I i I 0N . R B I SN By . . N SR V771,17 INA
- 1ov- o Fo Ji-o Fo To g v e Is s Tz [« v §y [s Is fs [» {z [ [ §06-82
. N SO S N S § N . PRV SR q.. . B S I I R Y PO S 103 17 IN,Y
vy bs Te Yo T T I v Iy Lo ts [v [ £ Qe T tc f2 {2 te Yo 0%8-97
. I DU S N R I SR R R B - N PUDR U S . I PR DURE MR Y U 1Y
¢ Tz etz bz e Jz {2 {0 (e 0 ° 6¥8-82
. J R R . NN U SU O .. - Y R /1Y, | [ Y
¢ fe bz-ts Is Ji-1e s Is fs Qo la Ve [ {e te Jo {: ¢ Iv v Te 1z Joi-90 somorm 0
i A D I DU R R B DU [ IO U DU D DA Y SV S MOLINIid ]
v [y {Y I v v [z 1z 1z |- 006108
. R . . 3. R U - R R U P JUNN DR . d- 4+ - SAY BRIV}
¢ te le Fe fe Yo fe bs ts f0 f< 1 s fs fs |5 9 s e s fz 0291-%0
o Jo [o 1rv-Ts-[i-Jo [o [i1-T12-fo fo Jo Jo Jo Jz {z v |z 0591- ¥
e 1 1 ¥ Yo b Iy bl fe e Fv MY ¢ 0191-%0
¢ bzo Pz Bao foo Loc foo Jou Jor Jou Jos Jor fe fe fe fo Jo Je¢ |9 < < 3 K 005 941 WOV
o for Joufe te 9 fa Je fs fs Qv Je Vs fZ2 {2 ] Qv ]y Jz 2z |v I 1 [ ] ' 2 O KA 0% 045 drwd
. N o [e e Jo 1o Je |s [« s Is [s [¢ [s s Tost g1 wowl
“tor e [e Te [e o Je Qe be Iv [o (¢ fc f¢ 1 oo vas mowi
os L one [ oneboerusz] ocz Y owrfosz ] ors o1z ooz ] ot § one forn | oo | osi fowt Josi[ozi]orifooi[os [os Jor fo9 Jos Jor Joc [oz [or | ‘
1. HINRN
ol HI1) N 7 30w

[N 7L DI EIY - SHOLIVIA K) iRl XY

2 LM LAY




‘U3 SI #6340 HO4 NWIIOD VIVO “ATININOISNOD  “3DVAINS L NO NIHA KS3 O OILVIIONI SINWD 1V o

2-2

0 -J-1q0 -1 9- Lt

~
-

o | IR AR AR
1T T o [o |-

T

3
e
B

o Jo ° ° _o

T Tl T D ey byt v ¢ [v [z71v 1o o {0 <HOL
N T O i B R DO b e 1 suaacstn
171 1T s v Is vy Iy v o1y T 1 z < 1z 7z T To o o oL

SN IS NN NS I — . i b I T R T Y
2N 28 T O OO B B 3 £ 2 2 2 O 7vot

IR U S SR S . — B DU RN A O do 4o 4 o 3 . swmia s
O I O R O O 2 R 2 2 B 2 K 2 O yoL

U U S SR ) I VR WO S I Lo 1] ._SHAMIG °S°R
s Ie s <A Te <1tz o jo -l TFT<=1=1T w1 1 009Z-1 Wil
- . - . .

[N O O A O E2 O O N G S 6902 Svs |

T I EEFEFFTFEE _l..r.:W.-‘..!

0 i
0cZ[ 09z | oci | ovz | ocz | o2z 01z | 9oz 061 | 6t .oﬂ o1 [oce ﬂ.u osi[oZiJon oot o6 [oe [0z ﬂgﬂé o[ foejo |-

N TR PO SN T B A yIBWN
+Ci3337 Hid 7300v9

PR TR Y TN S S - —-§- [EUDUNY DIIGNN PN PUR B R L T] LT e PUN SIS SR

(POnUIIuON) 3,01 IV INIGNIISY - SNOTIVIAIG WXV

ZJ X1ONIddY

‘ . o




"

0,7

“03I0NIKI S1 M6 0 WY NWNIOD VIVO ‘A VNINOISNGD

it

SIWIUNS L NO HIHA M5S0 0ILVIIONE SIONVD TV o

031531 SVR 3NN LW

680Z SVS

- ]S

< 3

[

L]
AVESLMOIS

z )

05£90

o~

io8 1V |

o9 1S E

0SZ-N0 O¥dVIS

77

L0687
- DVENDS,

TTUTie-er

|

N

o007

ONIVEIS |
€06-92

—ONNENDS

058-92

694-82

o

01-90 SOIN01D3L

N"‘°|"’“r°|4°°';\l“"';‘

I
|

|~

s

107 1V MUV D - MDD OISO VIR W) WV

UYLV

~)

ni

- 9}
n

-t
'

3

oo NOYIRNY
0591-%0

0191-%0

0%l 945 M0

NI
/0y

Ot=1




*030N1X3 St M4 0 W4 MWD VIVD GAUNIDISNOD  "IVIMNS L NO NIHA NS4 0 GLVIIONT S3INMVD TW e

ol

v

L4

14

z

<
0
Z
[

v

[

[T

[

[

0
0
T

t

<

<

[

[

z
T
-
<
™

¢

oc~

[

[

0zz

(1]

001

TPONU|4U0T) 4,01 1V INIONIDSIO ~ dNGHO F0UINOD SNOILVIAIO WWEXVH

01-2




*ONI1S31 01 HOIMd IDNVD ANODIS IuNI0Wd 01 Figvin
*31015504 INIISIL NBHLENS ON
*030NT1XI S) M54 0 MDJ NWNIOD VIV ‘A VNINGISHN0D

*YOINAINISIO A8 031 1ddNS SVA IONVD INO AWND ese
“NNY 1S3 IVILINGE NO PSS OF LV QIWENT WSINWOIN s
IWANS IHL NO NIHA KS4 0 OILVIHONT SIHWD TV »

031531 SVA INO AWO

sss 680 SVS

-

-

- )¢

0

]

fu

2108 1S E

0108 1SN

0CT-40 ONdVIS

L0682

| o~ O

zI0-82

O w| ™~

=

~

~N| O o~
n!o-\NT
'\’OON-

o~ nf mi -
m| N N e
m| ) e

Ny O et
]

[ n

DHNENDS

o~ ™| @] | o~

[ ]

i
1
}
I
)
X

FFN'\"\AN

QRIS |

01-90 SO1M01J3L

| @

_HAXNLN]
006108

SAY RN |

~ ™~

| »mf @ i N N o NN

wl »w
n| e ®
n| = o

0291-%0

L)
'

{
!
|
i
'
|

PF pum—

7 wd¥a

100 IV IRV - OHD 00

oy

o _MOLIRN

La)

019(-%0
—HOLIENY

00K 947 WoVG

! -] .—_l vrt'\ ol ~

Cal

>
L]

~f

00f 945 WaWa

!
!

“0c1 947 wowd

061 ] orl ] 051
-

70 XA WY

-t

0cl 945 Wwowvn

HIWN
/3nv9

02-t




*030NIU3 S1 M55 O WDI NWIIOOD VAVO ‘AVINIMOISNOD “IIVRINS L NO NIHM #53 O 0ILVIION) S3DIWVS WV »

02-2

e Te T I9s o e T e Te T Is o9 T9 s s [ Jv (v i-TJo s 103
SO SUON B . aus
o o [o o o 1o -(v-11-T0 -0 [t- orzic
I S 3. USR]
wlo o o T Iz i Tz Tz 1z I < v v < s [ v {v {7 |¢v fo [
[ R S . 3 SHMIO S
1 e ic by ey Iv Ty Iviy I T vy oy Ir Iy I 277 Jo |o €L
:-; # L N - € fs- Jo- fe-fes- e Js- ¥ - {z- Jz- Jz- {2 |¢- mEEPnum!f
NS UON S N - I SH3AI0 °S°0 )
ﬁ z 1z I I T<Iv < [* I< I« dz 1z §v {» ™oL
NN DD DR SN U S SHIAG S°n )
=TT ToTo ot 771z Tv (7] fv v v 1v-[< =110 |1 009Z-1 W3l
T 1T " 1T71U77TU 7 06T e T 1111 s 1c-1€ i [ [ Q- [S- (- Jv (2 |s 690Z SVS |
oos | 06| 0wz | ocz| 09z | ocz | ovz | ocz| 02z ﬁo; ooz o6t [os[oifosrJoci{ovi{ostjozifori[ooi{os [os Jor |09 {oc Jor Jo£ (o2 Jot
A R A DU N D D DD N R RO AR P ‘ | | WIANN
+01333 Wid 7390V
. e e e — SNy IS

(pONULUOD) §,01 IV ONIONTOSY - dNOUD T0WINOD SNOIEVIAIO MWIXVH

20 XIONIdHV




*QI0NTIXI SI M54 0 D4 NWIIOD VIVE ‘ATININDISNGD

"IVIUNS L NO NRHR ME4 0 GILVOIONT STONVD 1TV »

13 XNV

1,06 1V HIMYISIN - SNODIVIAI WinI XVH

T 1 c (s I« Tz 121z {2z 1z 1v v [v v v o 690Z 5vS
T 10 fo fo fv tz (* [t {¢« [¢ (¢ f¢v (1 [z [z 9001
y 19 T Yo 17 1t ¥¢ 1t 17017 7 1t 1 1 [ 19 1¢ Jo J¢ §o o 1< 1* }* | 06£90
o [o [o [© ﬁ vtz T Tz Iz v v I [ 01s 1< (s [¢c 1< I 1< [« It ~.8§

- ——] - o =
o 1o o Tz=1z 1< (v < 1< v 1< (< (v [* I 0100 153n0V3S |
-—— —— e —————————
s to o To o v o vtz 1tz 0I° [ ¥< 1< Tz [ [ (>0 [< [* 1< 1z {' [ OCZ-¥0 ONNTS
si-loi-foi-[oi-[ot=[oi=foic[ot-[o1-{o1-Joi-[or-Jo1-16- |6~ [6- f6- |9 {<- < [2-|v [o Jo [o Jo [o Jo jo }o 106-02
3 1< s 1< [» T [6 [o |o fo [o o o {0 [o [o T (v Jo [z [t fo [v [z {o [o 108

B W S
oi-for-for-Jo- [i- [£- [ ¢ =1z 11-Tt- [0 o {0 [Z [z (¢ [s [o ([t ({1 €06-62
-} YIS
I e 1< vty <01 1< [ [ 1< 2 1< tz 1z fz |z 1¢v 1 [t |o | 059-0Z
B G N - - (= Te- 1= 1z- [z- {z={z- [-[i-[v- (o o | [ [ X7
R N SEENGH U QUYL |
Tt 1m e - - T fo= =tz [ 1z 1< Jz- 1z {z- [1- [r- (- fo Jo [t jo jJou-oa Shwoioan
. U UUN (U S 4 -}- — MO M3k ]
| B B B t 1< [ 1z 1z 12 {7z 1z [7v v [v |v Jo o jo 006108
S U DR DN UUN U R S — SAYIORVL |
1 i 7ty Iy oy T o< v 1y f« tv (< (v fr I fv [ f¢ [ §Zz jT §¢ (¢ 0791-%0
U DN U GOSN R DN NS M SN S _NOTIARNY 4 |
sl Io o Th=Tz=1 -1 1z-[z-Ti-{o [0 [o [o Jo o Ju Jo {o° 0£91-%0
N DU DR -.L--- I SO DO [ DU N N ot
g g z 11z 1z {z 17 |z 1t |z 1¢ |¢ # Tz [z [ 019140
SR VSR DR RN G SN NN NN S S P - _. : . — MYk |
o e {oi [ D m joir {5 fo Jor joi ﬁcn. % [0 e ﬁo 3 D i I 1y i e 1y 1¢ = 1v 1= 00t 941 Woov0
mlonteitoitorts tv etz lz 1Ttz v [v1o e [°o [o 10 Je |o .j: o [o [0 o To Jo 0C 935 WOOV0
- [NV DRNDRNY S SENR . PO SRR I . B JRPUEDS QU ———— - — -
1 o BT O 3 0 £ N O O 3 G DL L K o1 511 Wwovd
- bR . JUN U U SN UNRRN SN SRR S D GEIUNS SN QNN DI S 4'..]AL'¢
wlnlomte I 19190 < 1< s ¢ 1< [* |¢< 051 975 Wovd
wic L oail ozl wi7 97 L oc7 L ovi | 57 [ o7z 09z | ooz | o6t | omi | ac1 | 091 [ oc1 | owi | o< | ozt [ ot | oo o6 [oe oz oo Joc Jov |of ﬁg ot -;-ll...u.a..n.“|l,
. B O TERR R AN DAY GURN GUNDN USRI SUNEN NUURY DUNI VDUON PN VORI SN DU FSEN E
NEETIATIYE 1 /30w

El-1




X3

030N 1X3I S) PSS 0 HDJ NWIOD VAVG “AVININOISNOD  *IVJUNS ML NO NIHA #54 G GILVIIONI SIHWO 1TV 4 )

I DR S O AT T=To To o fo o o [Z 1z Tz 01y o 1z 1z Iz [z o Jo o -z 1713 “
_!.4 N 14#!41!4 . v T T h T I Ew-._.mﬂn,
B e eI e s s 1 It e e I <« fz 1 Tz 17 v I |o bﬁmh»._w»(
B # (..* - z <]z n-$|n.- S [ < Ty iy 1< 1Y T 1v Tt 1 1< Jz 1z v [v]v o - MEPBI%&.._T
o ] =Ir-To v viv izl Je e Tz e v T v LE»«.».%,
h-f- ] L.:FMH v v fviode [t iy LEBI-.«EP
o0 {Z-{1-[o fo o [0 [0 [o o [0 [0 fo tz- {i-[z- |¢- fe- v [c- {c-[2- [z |71~ 0092~ sss._.
TN I IE I v s T to 1T o fo -z [ 1= [ 1= [+ 6902 Sv§
ooc [ 062§ ez | azzf ooz | osz| vz | k] 0zZ[ o1z |00z et [oer o1 [ oot fosi [ovi{oci fozi[orvfooi {06 Jow [or [09 fos {ov o5 o [o1 1

DL AR R A A AR A I.t_l-l. - s 201334 z.-»&l - Wub.ﬁ

(penu|u0]) 4,06 LV INIGNIDISIO -~ SNOIIVIAIO WXV

13 XION3ISIY




"O30NTXI SI MSJ 0 Y4 NHNTOD VIVO ‘LAUNINOISNOD  *IWNS ML NO NIHR #SJ O GIIVOIONI SINWVD T &

T U T T

4 ] 14 < 11 < < 4 4 ' [} 6802 SVS

[ N B o |1 90¥{
AYPSINOMS.

0$£90
o8 hmm”mmm

0108 1SINVIS

< <
[} 0
[] e

o o
~
©

L]

z
9 |9 [6 [e
4 3

Lol B Y o
-3

L 8

a| ® oo o

0
]
9

2

1 1 -1z

n | -

0GZ-Wa O¥dv3IS
L0%-87

[} 1 [} ﬁ

T g0e-ez
ONdYENDS |
058-4Z
—ONNVENDS |
6v9-97
_QNdVERDS
01-90 SOINOLO3L
NOLIONIN]

S| w| m "] N o~

B O O L L N

M| N | O W | ~
Ml Nl | Q] 9 N
-

-

Ny N
-
o o

IO I I O 11

~
£2-1

m| o of ¢ ~nf wf o ~
8!na1—1:~n~n~~¢”"'°'~0¢¢9~

N NN
~

U I A B

mi of o] m| ~f of €| » @ Of O} of ~

m ol w
L
R
e
é‘E

EE
ol
g
:

GO N
ds s 41+

o}
-
ol

< ;

nwln T 1< | [ I % | v 1 oer 93s woowa

ons [ nazfors ] oz nezfacz| ovz [ oc7 {077 | mz{ ooz oet] oni | oc1 | 001 | oci ﬁa: osifonr] ot oor e Jos or R;ﬂ fi oz [o -xu.n...! .....
o PRI T T A R A S S A A A A A 7onv

1,06 IV WINIISY = SHDTIVEAID WIWIXVH

AR T TY




“030NIX3 S§ M54 0 WD NWVI0O VAVO ‘ATUNINDISNOD

"IVANS L NO NIHA #6340 OILVOION! SIONVD 1V »

[ 2-Jo To o o fo {2 T° < [z ¢ z z [z [o [o [o o g
| T 17 [o [o i O O O DR L orzig
i [ 1< v 1< s {v [v {¢< | 3 z v v v o [o <HL
— . | SM3ANO °S°R |
T DRI IEIEE D 3 S Jz |t |7 jo |o L
U W R -Lr:-r.. SHIALG °5°0 |
i [ O 3 z Stz Tt Iz Tt Iy zvoL
e ORI JUIUEN ERNG BEENN P 34 S0
I W2 A K F2 28 K2 R Ol K 0
U — _SHIIQ °S°N
cClc Mz 1T 117 1< 1z 1 1oy z- -1z 1-[0o [o 0092-1 WW3L
T=f=tE= 1= e o [o 0 O R AN O O S T E90Z VS |
ozz[ o1z ooz | o1 | oe1 [ois [ 091 | osi | ovi{oci | ozt o8 [of [09 [oc Jor {oxr oz {0 T
AU U DU R DN R B S A A e ] WIBNN
+ (13337 ui1dda /30v9

Ponu)4uos) 1,06 LV ONIONIISY - SNOIIVIAIG HWIXVM

23 X1GNIddV

£2-2




SHINIXE S FEJ O MO NWNIDD VIVO “ALNRIOISNOD  “IOVIENS L NO NIHK M54 0 UIIVIIONT SINIVD Tiv o

T V1TV PV T 1T 7T 10101 tv1=1EiE1Err1e01e1=lw1E7 T s | ewise

) ) : : T T T°7T 7V 1vie]s FAN KO K2 K2 1 1 1 < ) i 1 z F2 Y 1T

- 4. -} . B T o B O B B e N R S O L [ TOOYS Pa] Erree WOy DU SONEN RSP L SV 8
0 [} ] [ 1] z i ' ! 1 [4 L4 L4 L4 1 ! z 14 z z z ! [} [} [ 05£90

At e e lete e te e et b te e v s {s ot oot to T o | ooe T8
AR S e e e e B RO e ol (ol ot o Loh O Ol o o R 1l 6 | Gioe SIS

NS DU PR PRpo S S — - —

)
i

oz-[oz- oo fei-lSi-[ o[- ei-] -] -] ci-[ai- - fai- | vi-]Ti-f o si-| ni-Jor- [ ni-f ti-{oz= Y Gi- | 06Z-n0 OuNIS
v

[) L05-02

. OUMENDS
- Z10-82

[or-[or-Toi-for-f - .ool oi-[oi-Toi-foi-[oi-Joi-[e- |45~

BV N N DU DN DU MM DM DI o S S D B l-th 4. 1

€=~ Jt- Je- - fo- JC- 1o -10 - je-

ﬂl
<
[
TTTTrOrUrT T U --Jﬁx:, N A N e I I I R A B R 6ve-ez
T1T  To fo o fe- 1 -1zt lo 1710 Jo [o o {o o Tv Iz Tz I< Tz [t [v [oi-50 soinoidat <
“Trrrr rtrr-vriyr1r— i%iﬁl. Tz vl e e e Tz (e e vz 17 v ~ 006108 v
I A R _‘..,,~.i|_,1_mlx..: T TIV I Y fo oI T I T s e e R
SN VI QU PY SOV QIR JUNIN RN SO S JUIS SUGUS SO SN SUN S — 4. NOVINRY A
e-~_~4~e.f_._-o~o~o 0K91-%0
N DU T JUN VRN U U SN SUDUN SN DUNE S DRV GO U R . — MIINENY
IR AR E R R E A E 0191-%0
o farfor o forfa tes tes T s tv v (i el iz iz T 17 12 I 12 1< 1" 17 1< oR%ﬁEg
eV 7 te Yo o [o o Te e 1o o fo|o [o [o (o o |[o [0 {o Jo Jo v [o 008 945 OO
Tttt TT 171t 1T tefr{s 1< v [Ty [y T T T 051 947 WOWI

0
< ts |[»
00 e+ [s+ [sv v [< |z

! [} t [} 1 ) [} 1 0ct 945 ¥OOVO

ooz ocz| oozl osz| ovz [ ocz] ozz [ iz | ooz [ 061 | 0mi m@ oot [ o1 ] ovi foci [ oz | on fS_ 06 |08 {or {09 [os for Jor oz (o T
A A R DR R S A R U DS DN NN VRN NN SO A U CURNN DUNOS GUNRR SN AORN AN D HIOWN
«(13134) td30 r /390

.28 LV NIGNIDSTA = SNOILVIAKT WINIXVH

11 XIONIddvY




*030N1K3 SI MSJ O ¥DJ NWITOD VIVD “AVNINOISNOD  “JIVAUNS FHL NO NIMR S O GIIVOIONI SIINVD 1V o ]
: T sti-fst-fe- Jai-Tu-fu-fu-Tor-Tor-Jot-Ts- JTor-foi-for-Jor-16- [e- Jo- [c- J&6- Jo- Jor-Jou-J0i-Jou- 713 *
, _ B T N T VS AN
. 9- [t~T9o- 1919 [9o s [9o s [ [s- |5 [e- [ {¢- wzis |
b 2us A
- [z-Tv-Tz-[v-1o Jo Jo o Jo [o [o [o [o [o [o [0 [o (o {o {o [o f[o {0 fo €90L
: — s *s°n |
o fo fo fo fo Jo Jo o o fv v fv [vIvTIivTty Iv1Iv1Iv IvIviogo o I 0L
[ SR ST I S - _SHIAN0 °S°Q
4 4 v- &z {1-]o {o fo fo [v [¢v v |+ fv o {o 0L
B SR o Jo Jo Jo fo Jo o [o [¢v v [v 1z Tz [T [z "oL
» ——_SH3AIG °S°A
# o fo o fz <1 s 4y Ty 12191t [z Jo {0 o o 1o Jo fo fo (o [z 009Z-1 WhHiL
T T o foqo oo oo Jofefz v {clz s =11 |<f{o Iz 1" 1z 6907 SvS
o0s | 06z | oez [ ozZ [ 092 0cz | vz | ocz | 0zZf o1z ooz | oer [oe | oci {0o1 [ oct [ovi [osifozi foti | ooi {96 [oe |or [o9 Jos Tor [ox o [o
R AN T N RN AN AR N e N N ] weww
#01334) Wid /7390w

(PONU| 00D} 4,2¢ IV ONIONIDSIO — SNOILIVIAIO WIMWIXYN




CAAMN NI SE M4 0 I NWNIND vIvD A UNMOISKOD

P

C3DVAUNS MY NO NI MSH O GIVOIGNI SINHIVY 1TV &

I z-iﬁ,lml TTTTTTT YT o :iﬁ-.Jii 1T To To oo 1o 1o (o Tz- 1 6002 SVS
“TTT T T 1T rrTrrrTrrvrriIrr .«:L E2 T3 30 AN 2 O O O O K T T eom
[ -:41.1 R Snot-ir..# NS SRS SN SERNG S SE 4 — = - AYMSIMOIS
[ B N 2 K K 2 KA K ¢ [ [zl 11z 171z < (o 05£90
————l R llnlt.ln;l PR oayy SIS GEVNEDE SUEEDR MDY T nﬁni» - — [ S ——
v- 1w T 1110 1z Te 1= o o fo To o o 1o To o o Jo Z108 1S3ndv3s
P, W NN ORI SN S o [E SUNSUN SIS SRR S
1 ) 1 ] o fo lz (v [v 2 | € [y [z o 0108 15Indv3s
T T Ao Te-Ta-[a-[a-a-]si=]<-[a-{a-{n-1oi-foi-[oi-Joi-[o1-f oi=[ 01- [ D1-[ or-[ 1= [ 0= [ 0i- [ O1- | 0SZ-w3 Guavis
- e Joi-[z= Joi-fe- - Te- (o= (o Jo= T fr-1z=40 Tv To T T v [Z v 1< 1< 1< 1< 1< To T 7
8 . e RNENDS
o [o o - [t-fe- 1T Jo [Z-To- v Tz s 1¢- ﬁ. - |v-{z-{z={o Jo Jo o [o fo [o [1- Z10-62
-i.ﬁ zZ [o o fo Jo Jo Yo Jo fo Jo ¥t tz 1z 19 19 s (< 1< [¢ 19 s 1< Iv {» €05-87
T TPl T T Tl o4 T v e fe 1o 1o I T--l- 069-87
DY SO S PN SN SO Oy NS |
T 1T S o T IO B R R 2 E2B I 2 2 I A 6¥9-92
+— OUJYENDS
o [o [o fo fo Jo fo fo Jo fo o fo o 1o [+ tZz 17 Iz tr < Ic 1< v {< v [01—0 soimoioan
- I DU Y S _NOIAONINd
T z ezt [z t< 1z iz 1z 1z 1 v 006109
) ﬁ_ 12 ¥ K ﬁ Z 12 1z [ 121207219 1€ 1< 1€ 1¢ I¢s s s 1< 1z Jo 0291-%0
R U — 1 - R —-MOTINRN
7 T v T2 IS v i v v (v iz (v [< [z 1t 19 [ %t [ {9 [¢ 0C91-90
I . N RO DU SR B _MOTIRN A
-1 15 [s- (< [z {v-{v-(z- [z [+ 0191-%0
PR P ) O —— MOV A
or [or {or foir for for {on for Jeo for {7 ¢ [9 (< ﬁ s (¢ (2 (< {z v I< [9 1< s s [< [« |9 00C 947 ¥0Ova
I 2 A 2 O O O .,..:D, o [Z jo o ﬁc rm.i 0 [0 {0 [0 o o o |o [0 [o |o Jo {o (o [o 00C 945 HOOWI
N RN U T --iF o e s s [ ¢ [¢< [< t< v [v {v 1% 061 947 wova
N DTS JENNON NNENN NN TN DU S —
A DR D DE DR T 061 945 ¥OOVe
vos{o6z[oazforz[osz[osc{ovzloszfozz] oz 0oz{ o6i[oeifoct[aoifostovifocijozi{otifqooi|o6 oo fol Jo9 Joc Jor Jox Joz Jor
I DU N R A TR DN A DA P s 0 R I ] WEWN
« (13347 HId /390v0

4.7C 1V ONIONTISY - SNOELYIAIO WIWIXVH

74 XioN3ddv

F2-1




z e e e —— | —— . - P e -

|

*QI0NTNI SI M4 0 ¥D4 NWYI0O VAVD “ATININOISNOO  *IOVAING WL NO NIHA #53 O GILVIIONY SIONVD 1TV o <
- si-[a-{zi-fu-for-Jor-Joi-foi-[ai-foui-Joi-Joi-[ o~ [e- [6- [6- [o- [o- |6 [e6- [oi-[6- [o-Jor- inzic €
o |- |9 s Je Js- [< | Js- Js- | [ [< bﬁm.www..ﬁ
- oo o1z s Tz 1otz Iv{Zz 1z 1zl oz 1z Mz fe vy Ivvy o [o nEthET
- ooooooaou-_o-.~.--:n.88JquPw»&._h_!
& fz- [v-Jo (o o o [v {1 v fo |v o (o mEnlu.m&..m;
o0 o [o (o Jo Jo (v [z 1 [v ]z |z 1t |z hEEPlP-EP
t i e [ e v [t {eo fe Jt 9 Ic 1z jz |z fo jo Jo Jo Jv |1 Jz |2 %
-&;l-nlL- o fo Jo v Tode fo {7 Tv Iz v o [ s f¢c <1< (s 1< [< < s [< |2 6907 SVS
o¢ [ o6z [ onz [ orz[ 09z 05z | ovz [ ocz | ozz| ovz} 0oz | 061 [ oai [ ozt | oot | oci [orifoci f ozt [otr[ooi[os [oe [or o9 Joc [or JOr oz jou
DA A A Tt -t CTet13390 Eww._l - wﬂ::ﬂ

(Ponu|uoj) 4,ZC LV ONIONIOSY - SNOILVIAID WMIXVH

T4 X1ON3IddV




. —— ...~ —— -~ ———— - —

“UI0NIXS S) MSH 0 HO4 NWIIOD VIVO “AVININOISNOD  “3OVIHAS E NO HIHA MSJ O OILVIIGNT SIAWD TV 4

N R N (R SR -,--ﬁ.---:i- TN ot e e o o 1 T o Jo o o o T ewod v
SR DN U SUUN NN S U SN SN SN AN SUNDS U SRR i I W . N DU U SURSUN W NN GUNDN GUNI SHUEN A,
o Jo Ivii v Tz Iz e e e {77 I 9001
I - - . x N G U S S »(tﬁ»g
YTl c vy s s e o v T e e s s s Iclz Iz oIZ1T17 0o 05¢90
TITTTTTT o.4l~.: -l =To o e o o o To o fo v T vtz fz Tz i o Toto 1o Zi% -mﬁ#.
: 1 T Jo e ==tz < [vIv v I =11 Tz Te 0108 1SIVIS
N -l fs-to-{e-fo-Js- [fs-[s- [ [s-Te= - Ti- 1= =0 Tr-T - |1- Joi-1 ocz-wi onavs
oi-Joi-Joi-Jor-Jor-Joi-{oi-foi-{oi-[oi-for-Joi-foi-Joi-|oi-f 6- {6 [6- [s-Jo [0 o [o Jo Jo o o [t [t 1o 106-9¢
et 1< r - - _ QUYL |
ST Is 1Y Is |21z 1y o Jo Jo Jo Jo fo fo fo Jo Jo Jo {o fi-Jo [o [0 f¢ v Iz 17 o o Z10-02
I oi-foi-Joi-Jor-Tot-Jot-J6- J9o- [s-[v-{1-Fo0o Jo Jo o Jo [o ] v [y Tz s vz ]2 £05-92
- U U N S RiVENDS |
B I I s s I« 1<z 1z 1z 0z 1 v v v 07 [o (o Jo fo o [t 068-67
SN QU SO S ouvans |
- - - I [~ Jv- - {i- fz- [z- fi-Jo Jo 699-6Z
R —OtdYanos |
o Je-J&Tz=TvJe- =TT fv-fo Jo o {o fo [o [t [v fv [z 1z Iz }oi1-50 521n01031 5
- U N ' X
- ] T [T v o v o te 1o 1o fo Jo et @
4 . ) . SAVRRNG
[ ﬁ o v s [T Iy st to 0 Ie I s Tr s ¢ |9 0¢c fz=4z 1< 17 I 029t-%0
U P . NOYIVERN §
N A B ] ] [ 1 o [o Jo Jo Jo Jo Jo [t ] o |t 1 T Jz 1z |z 0£91-%0
- 4 —t S B MOYWRRN A
- fo [v-1=-17-47 oo o [0 Jv [v fo o fo 0194-40
e _ HOTT
o [st e [ar fw o [naJorjorfor foi [oi Joi fe |9 Je [e [Z Y7 {9 9 [+ [€ [€ [ [€ [ Jc v [t 005 941
s < Jorle Tt 1 o [z | v 2 [t fo 1 1 1 o [0 [o [t ] T [t [o Jo o Jo fo [t [ 00 945 WOONG
B B A e ) 00 00 |2 [1i Jot for |6 Je Jo fe J¢ ¢ Jt© [t |t 0S1 947 ¥0Ovd
Y1 UT 1T T o oo for [ T2z T I 1YY Jz 1z Tz t1z 1z 17 I 0t 945 WOOvNa
‘0o% [ o6z [ oeZ [ o1z | 09z 0cZ| ovz | o<z} 0zZ | 0iZ| 00Z ] 061 | 061 [oLi {09t | Osi ] Ovi [Ofi JOZifoi1J 001 06 |08 | 0L |09 foc Jov [of o Jou
N . HIGWN
R e e e A T A C13337 widda 73909

OV S —————— -— -

3.0 1V ONIONIDSI0 = TSIL AXT118veN0 ONIAOT104 SNOTIVIAIG HWIXVA

19 XION3IdV




s g e e s . . - - - - — ——r -
3 ] . v ¥ v "
m e h e ek e — o — -~ e - - [ —— . o o~ R A

*@ NI S| A4 0 YOS NWII0D VAVO ‘ATINIESNOD  *30VAUNS ML NO NIHA MSJ O OILVOIONT S39AVD TW o o
-,--ﬁ 8- [9- 19 |9 J9- s [s-Js- T~ tv-Jo-Ts-f{<-[Tv-T-1v-T1-To fJo o Ja-Tv1-{7v foi- [T7 s
- 0 Jo o [0 Jo Jo Jo o fo Jo Jo Ji-fo Jo |o L,Em.wwm...m.
[~ Tt ie Iz ez s e e e 1 e s e ez e ey Iz oo
IVl izl 1zt Ietz |vie etz v Iz 1v iz o v 1o fo o [i-
w == o 1 v (v vy [y vy 1o (o
- i .
o [z Jo v vz ez el 1z iz 1z |
I 6 JZ=Jo Jo Jo Jo Jo Jo fo Jo fo o |o Jo [ fz- e fz= [ fe= = fr=[+= {0
I T T e - - (-l {z-{- o jo o fo Jo [o fo [t {1V Jo fo Jo o Jo [i- I
oo | o6z | oz | orz] ez ocz | ovi | ez | ozz | orz | ooz | oer ] vev | ori | oe1 ] oct [ owi{okv | oz oiv| oor o6 [ov for |05 |oc {ov [ox foF [t |
A R . 2013347 Hid wﬁ

(Penu|4uod) 4,04 LV INIONIISIO - 1SIL ALITIGVHENG ININDTII0S SNOIIVIAID HMHIXVH

19 XIONISdY




R

A

*@4UNTIX3 SI MS4 0 O3 NWNIOD VYA “ATININRISNOD *3VANIS 3L NO NIIR RSSO 0AVOIONI SINWO TV

e ;-qr& S .2“_ - -l»;l;i.gz-- R T T T Y I oo e o | €90Z SVS
o 11T Y17 1o 1o Jo o[z Yz 17 25 T TN T N )
IO TN S N S N 4 . N A D I D I\
] I vl v ettt YT (s 1o 1o {e {e {9 fe f° }° ¢ ¢t 12 {7 {2 O Ra%.
........... PN (N S 4 ) .
- Toto o o 1o fo o Jo o Jo o §z {z {¢ ¢ [ {* [* ¢ }? [0 Jo Zi08 ._mﬁmu,
[ - I -1ttt etz v i< [ {< [ (1 [ |* {¢ 0108 15INNTS
B ==t te =19 (oo [ f° Jo fo fo Jo [° |* |* |° T o o o (o 05Z-W OBNIS
Aotttz te e o=tV iv-i=1<= T 1~ < [= §{° |° |° |° o 1o fo v ¢ {z {¢ 1+ | 1059
PR S - SRINENDS
tete Tt Ttttz 1§ v 1Y 1Y | | y Iy T Tz v v [z 2 210~92
JUNEU VEUUN VU SO VN SES e OUNENDS
I’ =totetete o oo to o v [v [z 11z |* |¢ |¢ T s < 1z | €058
—3 4 SUAES |
ﬁ ﬁ vyttt Pttt (F <1< 1<1 1 Z [o |o 059-9Z
e — ONVEDS
- (¢ [< [t 1 »w iv-J0 |0 Jo (o Jo Jo Jo 6v9-62
. . SN I N __OYSNOS | -
st te oo te oo v v v Jv1vyiz Je g 12} v 1Z [ (€ [z [0i-9a0 sdimo13iL &
(L]
- T 1z Tz 1z 1z 12 1z [v [v (o Jo {o fo o ~.x.a:.-_ 3
- sttt ittt o [ (e (e *|*1|°® y (- J¢€ (¢ (v [ 0291-¢0
— . B R0 PR
- 1ttt Ttz e 12§12 ¢ |¢ I€ (¢ 0€9t-90
— i - _NOYIVIRNVA |
Yo to 1o 1o [¢ [o ¥+ {v J* ¢ {° |° |° 0191~90
—teitater tortor 1o [oi {or foi {oi {or {oi [or for Jo [eo e je {¢® v 19 12 19 19 9 (9 |t 1¢ ¢ 00¢ 941 ﬁ&
“tsrtzteloto e s s v |V [! TV v e DRI DR D L 00 995 woovd
By S B G B R --lr!xr-g 1T 00 | 2t N_L ot TouTe Je Te Je |9 jt Jo |® 051 937 WO |
EEDR] ERbts Ratt hiie Al Gty fun RASEN AR NN NN oot I T 191> 1 1€ |¢ |¢ 1¢ |¢ | oct aai
toc] o6zl oz orz| oozl ose [ ovz [ okt b ozl oiz ooz [ 061 {oar [oct [ oot [oct ] ovi ] o<t {ozi[ ot foorjos oo oL {09 fos Jov o foz (ot
O DU U DERGN [N SHEDGE SRS TN - — HIOWW
SR A A A A « 013347 HEd30 /390vD

3200 IV SNIONAOSY - 1531 A11116vaNa SNINDT104 SNOI1VIAD WXV

9 XIONIdY




“030MIX3 St ASJ 0 ¥DJ NWITIOD ViV ‘AUNINOISNOD  *30VJUNS 3HL NO N3HA RSJ O GILVOIONE S3DNVD TW o o
9 Je-Js- s Js- s Jr-[s-Te=Tt-[v-Jo Jo fo o [0 fo [t I fi- 11 Joi- 713 8
R O 0 o |o |o Jo o fo |[o [o {0 Jo [o o fo fﬂb.w»m.._m,
-~ cfclz ez 1z etz s s s Ic 1< < IT D1z 1 1 tv o To L.E.mbwm._m(
o z e jz Je Je {z fe [z Jr I [z 1z 1z fz {z0v I Jo Jo fo Jo Jo Jo (o Ew&g
B R - [z-To Jo v Jv v v [v vt o {o Jo Elwo.mr
- <1 o [y vy Iz ezl 1z iz |z v 1z Iz Eﬂm&.m,
- s 1s |9 Jo ez Jo Jz Tz Jz [v ot o [o o Jo ye-fi-Tv-[¢v o [o Jo %ﬂm&r
o - 0 Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo [v v Jv [z | [ {* Iz Jz 1o {o Jo Jo 690 SVS |
00¢ ) 06z 08z | otz | 09z ocz | ovz | ofz| ozz| o1z| ooz | 061 | 08y | Oz | 091 focs [ ovi oci [OZi [ 011 001 J 06 Jo® JOL [09 [0S [or foc Joz [or T
A »C1334F Wy wﬁ

(P$nu{3000) 4,61 LV SNTGNTISY - 1531 ALITIGVHNG SNIADTIOS SNOTLVIAIG WWIXVW
70 X10N3ddV




APPENDIX H

DI VER QUESTIONNAIRE

Readabi IIty Rating

| ,__Tes*~ lauge vode | # Poor Fair Good Exce [ lent
r .
: Y O3EA JUEST: 3010

8012

Y CARKAAY:

W3 TARALLON: 04-1610
04-1620
04-1630

L) SELAC: SDG-350

D TIKNA: T-2600

i .9) «miTZ STAG: 51246
51247

(7Y 3AS: 2089
2069

(3} CACR: LFG 150 N

LFG 300 1
SFG_150
SFG_300

(9) SPORTSWAYS: 1406

; (10) SCUBAPRO: 28-849
28-850
28-012__
28-507
28-503

(11) Jo5. DIVERS: 7042

e ——

7043
7044 |
7045 '
(12) SEA PRO: oM 150
DM 250
JIVER'S NAME: i
RATE/NEC:
TYPE OF JIVE: DAY :
NIGHT g
S 1GNATLRE:: ’ ¥

He1 i




