MURRAY
YACHT
= | SALES

CATALINA 400

OWNER’S
MANUAL




FOREWARD

Congratulations on the acquisition of your new Catalina 400.
All Catalina yachts are designed and built with care using
quality materials to ensure that you have years of sailing
enjoyment with a minimum of upkeep and maintenance.

Before attempting maintenance or operation of your Catalina
400, please read the catalina Yachts Limited Warranty booklet
and fill out the enclosed warranty registration card. ‘

The registration card enables Catalina to inform you of
developments and modifications to enhance the performance or
comfort of your yacht. It is also important to be able to contact
owners to comply with Coast Guard notification requirements.

The launching and rigging of the Catalina 400 should be
handled by experienced boat yard personnel under the direction
of your authorized dealer. After the boat is launched, the dealer
will complete the last stages of rigging and mast tuning.

The index page lists the contents of this manual. Warranties and
information regarding installed optional equipment have been
included when available and applicable.

Maintaining your yacht properly can become a satisfying part of
your sailing activities. A regular inspection is the best
preventive maintenance. It will help keep your boat safe and in
good condition while in use, and ensure peace of mind when the
boat is left unattended.

Take good care of your boat and take the time to learn and
practice good seamanship.



PREFACE

This manual is intended and supplied to help owners of Catalina 400°s
understand their boats and answer common questions about
maintenance and systems design spectfic to the Catalina 400.

This manual is not intended to provide sailing instructions. It is
recommended that the operator consult books written for that purpose,
or take sailing lessons or courses to gain the knowledge necessary for
the safe operation of the vessel.

The systems descriptions and illusirations in this manual apply to
boats built at the time of publication. Our policy of constant
improvement necessitates that changes have been made to the Catalina
400 since its introduction.  Therefore, these illustrations and
descriptions may not apply to boats built before the time of
publication.

Owners of earlier hulls, who have questions not answered herein
should consult their local Catalina dealers, or write to Catalina
Yachts. Please include your hull number in all correspondence.

The maintenance check lists contained within this manual are intended
as guidelines for boats in private service under typical conditions.

Climate and use will vary and may require additional or special
maintenance. Consult with your local boat yard or Catalina dealer for
specific maintenance and precautions recommended for your purposes
and climate.

Caution: The aluminum and other metal parts conduct electricity.
Coming in contact with or near an electrical power line or lightning
can cause severe injury or death. Stay away from overhead electrical
power lines when sailing and/or launching the boat,
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CATALINA 400

Total U.S. Gal.: -

FRIMARY WINC:HES
Lewmnar 58

HALYARD WINGES VL ” ’ :
Lewmar 40 . .. Chrcme Brz, Self -Tailing

' Rope Halyards .

SPECIFICATIONS
L.OA., « o v v s v e e e 40'8" ICE BOX
0 36'6" APPrOX. + » « v o . . . (1) 6.0 Cu. Ft.
BEAM . . . . . . . ... .. . 13'g" e e e e e e e e (1) 3.5 cu., Ft.
WING KEEL
Draft . . .. . 5'g" HOLDING TANK CAPACITY
Ballast . - . . . 8,000 Lbs. (1) Forward @ . 18 U.S. Gal.
Designed Weight . . . . . . 18,800 Lbs. (1) att @ . 18 U.s. Gal.
Disp./Length . . . . . .. ... . 200 ’
Sail Area/Displacement 18.3 FUEL TANK CRPACITY 44 U.8. Gal.
FIN KEEL
- Draft . e s pims e s e o= 10T oL ESTIMATED CONSUMPTION AT - .-
Ballast v e e e e e e e e s 7,200 Lbs. 2500 R.P.M. . . . . . .. 1.8 G.P.E.
Designed We:Lght e e e e e 18,000 Lbs.
Disp./lLength . . . . .. ... . 191
Sail Area/Displacement 18.8 DISTANCE FROM WATFRLINE
SAIL ARER | ' TO MASTHERD . . . . . . . 58'Q"
Sail Area, Rated Total . 808 Bq. Ft.
Mainsail, Rated . . . . . . 400 Sq. Ft.
100% Foretriangle, Rated . 408 Sq. Ft. HEADROCM . :
. _ Main Cabin . . . . . . .. 6'11" Max.
I. . N . . 52'8g"
J . . . . . 15'g"
P s e e s e e e e s e e . 47'Q" STANDARD ENGINE
E . . e .. 170" Westerbeke . . . . . . ... . . . 42B
42 HP Diesel . .. .. . . F.W. Cecoled

THEORETICAL HULL SPEED, RKNOTS . . . 8.1 4 Cylinder . . . Reducticn Gear 2.63:1
L.P.G. .
(L) 10 Lbs. . . . . . . . Aluninum Tank PROPELLER

With Solenoid 18%10C Cn 1.25" Dia. Shaft . 3 Blade RH
WATER TANK CAPACITY
(Lyatte...... e e e e e e 32 RIGGING
(1) Forvard @ .. . =0v v v v o . . . B5 Double Spreaders .. . . . . . In-Line
(1) Water Heater O & Interrmdlate

Shrouds . . ~ . . .. 1/4" Dia. 1x:I.9 Wire

‘Forestay & Uppex:

Shrouds . . . v . .,3/8" D:La 1x19 Wire
Backstay, Fore & AFE < o

Lower Shrouds . . 5/16"" Dia. 1x19 Wire
. Low Stretch, Led Aft
Boom Vang . . . . . Spring Loaded Solid

rev. 6/6/96



EQUIPMENT LOG

1. Pedestal Steering

2. Zeadsail Reller Furling

3. Pressure Water Pump

4. Marine Toilet

5. Compass

. Batteries

7. Winch Manuals

8. Engine Manual

9. Enot Meter and Log

10. Gallay Stove and Oven

11. Fuel Filters

12. Bilge Fump

13. Galley Foot Pump

14. Running Lights

15. Anchor Windlass

ls. Engine Tachometer Calibration Instructions
17. Anti-Fouling Bottom Paint

13. Gel Coat

19. Mainsail Flaking System

20. A.C./D.C. Power Inverter

21, Navigation and Communication Electronics
22. Stereo and Entertainment Electronics
NOTE: Some manufacturers enclosures may not be included with all

manuals, depending upen optional equipment selection.
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11.

COMMISSIONING CHECK LIST

PRE_LAUNCH CEECK:

Shaft turns freely by hand, zinc collar installed if required.
Check intake hoses and clamps.
Check all through-hull fittings.

___engine, muffler and exhaust line OK.
Bottom ¢lean, paint OK.
Hull sides clean, gel cocat COK.
Decks clean, gel coat OK.
Teak cleaned and ciled.
Interior finished, oiled, clean.
Cushions, carpeting, curtains, clean and in place.
Table converts to berth OK, dinette, traditional table stows
OK.
Hatch lids present and f£it OK.
Lifelines and pulpits rigged and OK.
Spreaders taped and drilled at base end, upper shroud wired to
tip end and taped or boots installed.
Standing rigging pinned to mast.
Rigging lengths verified with check list in kit.
Mast and boom ingpected; cotter pins, sheaves, tangs,
spreaders OK.
Mast lights checked before mast atepped.
Check aver head for electrical wires which may interfere with
the space required to raise the mast to its full upright
position. If there are wires of any kind, anywhere near the
boat, DO _NOT RATSE THE MAST. Move boat to another location
away from any wires. Contact with wires can be fatal.
Masthead sheaves lubricated and rotate freely.

IX WATER CHECK:

2,2.1%

2.2.2

ELECTRICAL:
1. Electrical equipment operational:
Running Cabin Bow Anchor
Spreaders Pressure Water
—___Refrigeration
Macerator Pump Masgter
2. Shore power outlet OK.
3. Check battery awitch #1 #2 OK.
4. Check battery fluid level.
S. Check battery terminals for tightness.
6. Check battery tie-down straps.
PLUMBING:
1. No leaks at through hull fittings with seacocks
open.
2. Fill all water tanks.
3. Check all water tanks at fittings, and vent for
leaks.
4. Teat all faucets and foot pumps for leaks.
5. Check for leaks at sink drain fittings, sink
drains OK.
6. Put water in ice box and check for proper
drainage.
7. Check bilge pump operation, handle present.
8. Check head by flushing and pumping.
9. Check shower sump drain line.
10. Check holding tank, pump vent and fitting.
11. Check head and pump handle for leaks.
12. Main hatch no leaks, slides freely, hatch boards
fit OK.
13. Cabin windows hose tested for leaks.
14, Anchor locker drains OK, no leaks at bow lights.
15. Stove operates OX: Check tank, fuel line, burner

and oven.



2.0

2.3

COMMISSIONING CHECK LIST - (Continued)

2.2.3  RIGGING AND HARDWARE:

1. Mast stepped.

2. Pin, tape and tune standing rigging.

3. Backstay adjuster, whisker pole, spinnaker gear,
hoom vang, ORK.

4. Blocks, cars, cleats rigged OX.

5. Test all winchea, winch handles present.

2.2.4 ERGINE:

1. No leaks: shaft, rudder, stuffing box, or shaft
log.

2. Propeller shaft coupling bolts lockwired and
coupling is secured.

3. With fuel tanks full, no leaks at £ill pipes,
overflow vent, or any fuel line connections.

4. With c¢oupling disconnected, engine and shaft
alignment OK -- Recheck alignment after rigging
tuned.

5. Transmission oil level OK.

6. Crank case oil level OK.

7. Fuel valves open, blesd and prime lines for
diesel engine.

8. Check that shaft is coupled and aligned to .003"
maximum tolarance.

9. Engine wiring OK, connections tight.

10. Throttle control cable travel and brackets OK.
11. Clutch control cable travel and brackets OK.
12. Start engine.
13. Exhaust water flow OK.
14. No leaks in fuel lines at fittings, fuel filter,
fuel pump or injectors.
15. No engine or oil leaks.
16. Idling spesd get R.P.M.3.
17. Shutoff cable for diesel engine OK.
18. Check forward and reverse shifting lever friction
OK.
19. Check engine instruments for operation,
tachometer for calibration.
20. Rup in gear for ten (10) minutes minimum.
21. Recheck packing gland after engine stops for
proper lubricatiocn.
22, Bilge blower and vent system OK.
23. Exhaust system, check for leaks, insulation in
place.
OPERATION CHECK LIST:
1. Emergency tiller trial fitted and operational.
2. Pedestal steering operation OK, Compass OK.
3. Sails and halyards OK.
4. Boat performance under power and sail OK.
2.3.1 FINAL, CHECK:

All accessory egquipment operates OK.

All boat, engine, and accessory literature,
and/or manuala aboard.

3. Warranty cards completed and mailed, owner
registration card attached, owner informed of
warranty responaibilities.

1.

2.

4. _ %qg%gg“yarranty card completed and mailed.




RIGGING:

3.1.1

YACHT SYSTEMS

STEPPING THE MAST:

1. Before stepping the mast check all standing rigging
lengths against the checklist on Page 10.

2. Check all mast light wiring, be sure the masthead anchor
light, steaming light and deck light function. The
wires exiting at the base of the spar should be taped up
to prevent damage when the spar is set on the step.

3. Prepare to step the mast in the following seguence:
a) Check all rigging lengths and inspect all end
fittings.
b) Attach all shrouds, forestay and backstay. Tape

¢levis pins and spreader tips, check all halyards
and secure to mast.

c) Check mast wiring and mast light wiring at mast
step.
d} Befors mast contacts maststap c¢asting make

electrical connections at base of mast for mast
lights and check circuits.
e} Tune rigging at dock and when under sail.

TUONING THE MAST:

Your mast is held aloft by the standing rigging {(forestay,
backstay, upper, intermediate, fore and aft, lower shrouds).
The term "tuning” refers to adjustment of the standing rigging
sc that the mast remains "in column” (not bent) when under
load. This is accomplished by following the procesdure
outlined below.

AT TEE DOCK:

The goals of tuning the mast are:

1. Mast is in the center of the boat and strait
athwartships.

2. Leeward shrouds loosen slightly as the boat heels 15
deg+.

3. Balanced helm or slight weather helm.

Center the mast.
Until the mast is strait do not use wrenches on the
turnbuckles, hand tightened is fine.

Check that the mast is in the center of the boat.

Pull a tape measure up to the masthead with the center forward
halyard or a jib halyard. Measure the distance from the
masthead to a reference point on the shear of the boat
directly abeam of the mast. Check the other side and then
adjust the upper shroud turnbuckles to get the measurements
even, port and starboard, then remeasure,




R MMl NG RAAGING —— NQL REVISION S DATE
- TT=M QTY, | LENGTH MATERIAL NOTES | #1972 AL, AL 94::,:
’% _ _ 2. | STAND. RIG. LENGTHS REVISED 124155
SPINNAKER SHEETS | 2 o’ S Y, LGS, SNAP SCHACKLE  W/SPINN. OPTION 5 | REES LINES ADDED P
BOCOM VAN G / 45’ o' @ b, W FORESPAR VANG £ wmfjﬂéfé EZZ/N?&Z? w«:o:;? ki)
— A G AL T
MAINSHEST / 100" Vol b B Ty L
GENOA SHEETS e 1 mo’ sz D B,
MAIN THALMARD .| 1 125 St B uLs VB, 1 BLLE. TRACER j HEADED, SHACKLE
GENOA HALYARD z V2.5 VoGS LLS Y. 7 W RED TRACER, | GRN.TRACER | LGE SNRP SHACKLE
TRAVELER . ... 2 | 23 Sie"d VB ' |
BOOM TOR LIFT | I 1 32"D Y. A
SPNNAKER HALYARDY | 2 D g uLS YR, 1 BLOE TRACER; LGE, SNAP SHACK ~OPTION
13 REEFE JNE i ey e @ Y B W/ STD, MAST . o
. | 2™ REEF LINE / GO Ve NB . | OPTIONAL
¥ a ‘
L/ FOORESSTAY e
BAL I EETANY ) - ..
_ : «3"“"" ) FORESTAY 1S FOR SCH. 3000 ROHER FURLING -
WWITH SARCUDS ‘\ UPPERS R B TP T MUEMN T :
, ATTACHED TO ~ i . ZD:D\ANDIMG Rze(,mc\ LENQTH:L ARs FisHED LE\@ H
. PUATET, PUL..L._TMT;,. - INTERMEDIATES B -;,5_ ‘ WITH SWAGED FITTINGS 735 LL‘)-ST@' =T - ‘ o
} T MEASURE.TD END OF \ ~ O k- : : D RIGGING FOR Z-SPAR 703/7505 SETon omy.
' SUUAGED STUD, FrudDs, LOWERS, 7“);}"- . : &) TOLERANCE £ ) " _ _ _
5 \ AET LOWERD : 3
STANDING RIGGING i
DESCRIPTION YT *’f"! EMGTH S| MATERIAL. TP FITTING 1 et oM FITTING
FORE= A 11 | 52 E3AT 8- xg. 5.5, FooT el AR EYE | PBIKIE STUD - -
BACKETRY 1 2 =77 ,/»v”‘ TS = 1219 5.6, STEMBALL vwhel 5&"£18 STD T '
TLPPERS__ .2 . | =200 BT BT L [ XS S5 | MARLEN B~ 505 PIN SEETE IR T
INTERMELS 722 - |7 =7’ 5“77 gt fa 19 S.8.]  STEMBALL Swal f,ri_,,if’z; r;(fzo:,s—m‘__
D LOWERS ] & O IR B Axi9 5,5 | STEMBALL wol ST T | _
AETLOWERS | 2 2&9 T e xS 5.6 STEMBALL win] FE8"A.18 STun T ?
' : ) COPYRIGHT 12 BY CATALINA YACHTS. ALL
) o _ : RIGHTS RESERVED., MAY NOT BE REPRODUCED
o _ WITHOUT EXPRESS PERMISSION IN WRITING BY
s : . % . ' CATALINA YACHTS.
STEMEALL. — ; TET
ERS,AN'%'E%{‘ - ; s L L e : CATALINA YACHTS/MORGAN DIVISION
o | . _ k o vy 7200 Sryan Dairy Road
;\{}fﬂg = - . . , L PR : Largo, Florida
SN = ‘ R e B R, . B — iR .
FORE S_%)?ycl}'_ : ' S [ TR it : C e TCOATALN A ACO
| L SRR . e e mhee '- RIGGING LENGTHS
) e T T -7 = C o S ’ T [ DESIGMED BY DATEQ o DRAWING NO.
- e ’ i - T . ‘ fcrawNBY  £S S-2=951
o —- e : ‘ . L ' ' - - CHECKED BY SCALE HO0-24cod 2.
= ‘ — e AAPPBROVED BY
'!-. ‘i.:é;'.a-. .



NC. REVISION DATE

[SAjL Puan NIMENSIONS

MANSAIL. GO FTE BT ke mY
ICOTa FORE A <4CRFTLZ 3790 mb

TOTAL SAILAREA™ S08 ET: 75,570t
| o SR o S M

3 — 1" ——4,Tlmt
P e Q70" e j B T
B ——— 70" —— i

P - 4—’ 'On
I-zz'8"

- COPYRIGHT 19 8Y CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED

WITHOUT EXPRESS PERMISSION IN WRITING BY

CATALINA YACHTS.
CATALINA YACHTS/MORGAN DIVISION
7200 Bryan Dairy Road
MURRAY Largo, Florids
YACHT C-ATAL.U\{-;A 400
- S L PLAN
EI SALES DESIGNED BY DATE DAAWING NO.
DRAWN 8Y 8-2-9%
CHECXED 8Y S?ALE L.
APPROVED BY SRR,




NO. REVISION DATE

””% F SHACKLE SINGLE SWIVEL.
; y, BLOCK To MASTHEAD BateE

f SPINNAKER, HALYARD LED
AFT TO COCKP\T SEE.
DRWG, N, 400-35cC0

CRUSING SPINNAKER

SPINNAKER SHEETS @) — TACK. PENNANT .

SINGLE S\WIVEL. BHoCKS
G/ BALEY SHRUUERTD -

SINGLE SWIVEL BLOCK
b SACKLED @ SEr HEAD

NOTES

N LEAD SPINMAKER TACK PernIANT THRU SINGLE S\WIVEL Block AND
AT TD  rMOSRING CLEART ON FORE. DELCI.
AN\ SHoCK, CORD AFT SWINEL. BLOCKS o LFE quf;

3 AOCKS ARE GARHALER SERIES &O .

DESCRIPTION N/ SIZE
SPINMNL HALYARD Vo' 130’ Y.B.

COPYRIGHT 19 BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED

TACK. PERNN AT 2 x 20" v K. WITHOUT EXPRESS PERMISSION IN WRITING BY
SHECK, CORD ‘/4 " 48 CATALINA YACHTS.
BLOCKS -
SINGLE SWINEL W/&‘"—E == CATALINA YACHTS/MORGAN DIVISION
SINGLE SwWivel 2 7200 Bryan Dairy Road
SPINN, SHEETS L Ze g s ant b, Largo, Florida

CATALINA G~ 777777
SPINNAKER OPTION RIGGING

DESIGNED BY DAT/E& 95 DRAWING NO.
DRAWNBY _ €= “ 4o0-

CHECKED BY SCALE 100 BSOO?-O
APPHOVED BY .




101820
BACKING SHELL

432229
STEMBALL

101703
WASHER

UPPERS
3/8"

: 101815
| BACKING SHELL

/

432240
STEMBALL

NO WASHER

FORWARD
S/16°

\

L/

NOTE

HAPPLIES TO 1SOMAT SPARCRAFT

FDR0 SECTIOoN

’ 452240
! STEMBALL

101703

NI ?\JASHER

COPYRIGHT 19

BF3 TBAR
BF3 SPREADER

432232
STEMBALL

101701
WASHER

INTERM.
1747

BF4 TBAR
BF4 SPREADER

L)

AFT LOWER
3/16"

\
\ g

BY CATALINA YACHTS. ALL

RIGHTS RESERVED. MAY NOT BE REPRODUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY

CATALINA YACHTS.
.23 NMUMBERS ARE 1SOMAT PART NUMEEAS

CATALINA YACHTS/MORGAN DIVISION

7204 Bryan Dairy Aoad
Larga, Florida

CATALINA 400

SPREADER / SHREOUD ASSSMELY
DESIGMNED AY DATE DRAWING NQ,
SR L 23 o -zanc2-0

CH

ECXED BY

SCALE

AP

PF‘(.')\J‘E_IJ‘r BY




NQ. REVISION DATE

e &

ONLY A LITTLE

CLAMPING FORCE IS NEEDED!!

CAUTION

COPYRIGHT 19  BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY
CATALINA YAGHTS.

g

CATALINA YACHTS/MORGAN DIVISION
7200 Bryan Dsiry Road
Largo, Florida
CATALINA 420
SPRESRER ™Il INSTALLATION TECHMNIQUS
DESIGNED BY DATE DRAWING NO.

[DRAWN BY T-23-9% 1o 2
CHECXED BY SCALE - 3226270
[aPPRGVED BY —




AND ACORN NUT——

CUT ReoD To ALLOW FoORS

NO. REVISION DATE

MAST COLL AR

FLaT WASHER,, LOCK WA RHER,

S 0

DECK. TIE-DOWA
J DAL ROD (sgj\

, DECK.
|
— /_

)

MAST STEP CASTING

e L72 2B HEXNUTS i
J Lt
=t | 1}

e
-

7

COPYRIGHT 19 BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY
CATALINA YACHTS.

CATALINA YACHTS/MORGAN DIVISION
7200 Bryan Dairy Road
Largo, Florida

LT CATALINA_ LSO
TECK TIELDOWMNINSTALLATION

DESIGNED BY DAE-E_E& 55 DRAWING NO.
[DRAWNBY =5 = e A B2CrA—
CHECKED BY SCALE ‘

APPROVED BY




°l/

NO.

REVISION

DATE

— :\-@
COPYRIGHT 19 8

Y CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRCQDUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY
CATALINA YACHTS.

FOREwARD

CATALINA YACHTS/MORGAN DIVISION

7200 Bryan Dairy Road
Largo, Flarida

CATALINA 40O

SHROUD ARRANGEMENT

DESIGNED BY

DATE

CHAWN BY

s

CHECXED BY

APPROVED BY

| SCALE

DRAWING NO.
400- 340 -0




3.0

le

YACHT SYSTEMS - (Continued)

starting with the lower shrouds and then any intesrmediates get
the mast strait. At this point you will only need to gat them
hand tight.

Walk about three or four boat lengths away from the boat and
sight down the center line of the boat, confirm that the rig
is strait.

Using twa adjustable wrenches tightan the lower shrouds.
Match the number of turns from side to side. KReep checking
the rig to make sure it stays strait. Get the lowers tight
encugh to keep the rig atrait at the lower spreader when you
deflect the shroud at about shoulder height. Sight up the
luff groove while pulling on the shroud to check this.

Using the wrenches tightan the upper shrouds. These shrouds
will end up about the same tension as the lower shrouds.

Pighten any intermediate shrouds using the same method as the
lowers and the uppers. The intermediate shrouds should not be
as tight asz the lowers or uppers.

Go sailing in medium wind (8-12 knt) upwind and check the tune
of the rig. This mast should remain strait regardless of how
far over the boat hesls. The leeward shrouds should begin to
loosen at about 15 deg. of heel.

All rigging wire used on yachts has a tendency to stretch,
especially on a new yacht, and after you have sailed in
heavier wind than you are normally experienced for, therefore,
you should periodically check the tensicn on the shrouds and
stays, and tighten them, if it is required. Rigging, as well
as tuning, becomes all too important when setting up the mast.
A knowledge=able person should oversee the rigging and tuning
S0 as to eliminate the poasibility of an eccentric lead, which
might occur with an improperly loaded shroud. Special
attention should be given to the initial stretch of the
shrouds and a further gradual stretch of the wire over the
first few hard outings.

MAIN SAIL REEFING

Reefing should always be done hefore it becomes necessary.
Some sailors use the rule of thumb that if the thought of
reefing occcurs to you, it is time to reef. Sailing at extreme
angles of heel, 20 degrees or more, is not efficient, fast or
comfortable.

Your cCatalina is equipped with single line reefing, for
reefing the mainsail. The system consists of a line tied
around the boom and reeved through the cringlea, internal boom
sheaves, and blocks as shown in the illustration. It is
controlled through the port cabin top winch., A second reef
line may be inatalled in a like manner, but to the opposite
side of the boom, and led to the starboard side of the
cockpit.
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3.2.1

YACHT SYSTEMS - (Continued)

Tie a loop of line around the main boom with a bowline,
through the cringles at the first reef and into the boom on
the starboard sheave. The line exits the starboard forward
sheave and through the cringle in the sail at the firat reef.
Lead thea line to the turning block at the base of the mast,
through the arganizer on deck and through the sheet stopper to
the winch on the port side.

REEFING PROCEDURE:

1. Eage the mainsheet.

2. Release the main halyard on the starboard side of the
cockpit, to a predetermined point. (Marking the halyard
with ink or a colored thread into the line is helpful.)
Recleat the halyard after lowering.

3. Pull the luff and leech cringles down to the beem by
pulling the reefing line through the blocks with the
port cockpit winch and cleat off.

4. Trim in the mainahest.

5. Tie off remaining reef points with lines around boom.

6. Snug up the main halyard as required to flatten out the
mainsail.

7. Ease the topping lift.

ELECTRICAL:

BATTERIES:

Your electrical system is powered by 2 marine grade 12 volt,
deep cycle 155 amp hour batteries for your service bank and a
separate engine cockpit battery. Attention should he given to
maintaining the proper level of distilled water. Do not
overfill, The batteries are locatad under the sole beneath
the companion way opening.

The batteries are provided with a tie down to prevent tipping
over at axtreme angles of heel., Be sure these tie downs are
fastened securely.

With proper care, the battery installed in your Catalina 400
will provide leng and satisfactory service. Proper care is
not difficult if a few baaic points are kept in mind, as
follows.

Your battery should be checkaed periodically for any cracks or
breaks in the case or cover, and any <racks in the sealing
compound. If there is any damage, the battery should be
repaired at once.

WARNING: The electrolyte in a battery is a scolution of

sulfuric acid. If any should enter the eyes,
rinse immediately with large amounts of fresh
water, and seek medical attention. Electrolyte
spilled on skin should be rinsed well with fresh
water also. Even a small amount of electrolyte
spilled on clothing will destroy the clothing.



3.0

YACHT SYSTEMS - (Continued)

ELECTROLITE LEVEL:

The slectrolyte level in a battery should never be allowed to
fall low encugh to expose the plates. This not only results
in a loss of battery capacity while the battery is low, but
will cause hardening of the active material on the battery
plates. This will result in a permanent loss of battery
capacity.

CAUTION: Use only pure distilled water to replenish

slectrolyta levels. The water from many city
water asupply systems is unsatisfactory for
battery use.

CEARGING THE BATIFRY:

Before adding water, a hydrometer reading of the battery
should be taken. If the reading shows the battery to be above
1.225 specific gravity, the battery has a sufficient charge.
If the reading is below 1.225, the battery should he removed
for bench charge.

IMPORTANT: Do not leave your batteries on charge for more
than forty-eight (48) hours. If there is no rise
in voltage or specific gravity in a periocd of two
hours, further charging is useless and may damage
the battery beyond repair.

once charged, the battery should have a specific gravity of at
least 1.260. If this cannot be reached, the battery should be
inspected by a battary supplier.

The batteries should be checked often to ensure that they do
not run down. Check that all battery cells keep an even f£luid
level and that the fluid is about 3/8" above the top of the
separators.

If one or two cells have lowar f£fluid levels, it is a good
indicator that scmething is wrong with the battery, and it
should be checked.

DISCHARGED STATE:

Leaving a battery in a discharged state for any length of time
can also result in a permanent loss of capacity for the
battery. Since it will freeze at relatively low temperatures,
leaving it in the cold weather can destroy the battery.

CLEAN CONNECTIONS:

Keep battery connections clean and tight. A cupful of strong
baking scda solution and a toothbrush will clean corresion
from the terminals and neutralize any apilled acid (do not
allow any of the solution to enter the battery cells}. A
coating of petroleum jelly on the battery terminals will
inhibit corroaion.

23
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3.2.2

YACHT SYSTEMS - (Continued)

MAIN BATTERY SWITCH:

Electrical circuits are protected by breakers. The system is
alseo controlled by a master switch. You should be sure that
your boat is free of gascline fumes before using the
electrical system. Always run the blower for at least five
minutas before starting the engine.

The circular battery switch has the markings 1, 2, and "ALL"
as well as "OFF". You can selectively charge the batteries
with the engine alternator. Many experienced sailors use
battary #1 for wmlectrical lighting needs and keep #2 in
regerve for starting the engine.

When the engine is running, never pass through the "OFF"
poaition to charge f£rom one battery teo the other or the
alternator diodes will be burned out. Switching from one
battery to ancther should only be done when the engine is
stopped. If both batteries are of equal charge, keep the
asmlector switch on "ALL” position, and use "ALL" to start the
angine if both batteries are low.
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3.2.8

YACHT SYSTEMS - (Continued)

120 VOLT SYSTEM:

The 120 velt AC aystem is connected to shore power by a
grounded twist-lock connector mountaed on the port side of the

transom.

A thirty (30) amp two pole circuit breaker is located on the
main panel, as well as under the port helm seat. Ten (10)
duplex cutlets for the 120 volt system are located in the
cabin. B8e certain that all 120 volt appliances, other than
lamps, have an adeguats grounding cennector. Wet feet or
moist atmosphere increasea the potential shock hazard.

IMPORTANT: Do not open the electrical panel for any purpose
with the 120 wolt shore power connected to the
dock. 120 volt wiring is exposed when the panel
is open. Contact with 120 volt wiring can cause
shock and death.
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HEART INTERFACE INVERTER/CONVERTER
CATALINA 400

The Heart Interface (EMS) 2000 is a DC to AC power invarter and battery charger
cembination unit. It acts as power inverter, transforming DC power from the
house batteries into AC power for household appliances, when you are off shore.
When the boat is plugged into shore power the inverter is automatically switched
off and the battery charger is activated. The unit will automatically switch
itsalf between inverter and charger when the boat is plugged and unplugged

from share power, :

The EMS-2000 is lTocated beneath the chart table and is connected to the battery
bank through the battery selector switch labeled Inverter/Battary Selector.
There is also a 300=amp in-line fuse near the battary switch.

To operate the inverter or battery charger, the inverter battery selector switch
must be an. It can be used to operate the inverter from bank 1, bahk 2 or both
banks combined. :

The same batteries that provide AC power through the inverter are also the same
batteries used for DC power e.g. lighting, engine starting, pumps, etc., through
the main battery select switch. Since batteries are net an unlimited source of
power, manage power consumption with care.

The AC output of the inverter is wired to the port and starboard outlets
through the c¢ircuit breakers on the electrical panel.

The AC input to the battery charger is wired through the circuit breaker marked
“Invertar/Charger” an the alactrical panel. This circuit breaker must be on
to operate the battery charger,

The EMS-2000 contains built-in relays which route the incoming shoré power to
the AC qutlets when the boat is plugged in at the dock.

For more detailed informatfon on the care and use of the Heart Interface 2000,
please read the Heart Interface Owners manual that accompanies the Catalina-400
Owners manual.



TROUBLESHOOTING THE HEART INTERFACE EMS:

No invertar output:

L.
2.

3.
4.

S.

Check EMS-2000 power switch, it must be turned on.

Check

Inverter Battery Selector switch, lt must not he

in the off position.

Check port and starboard circuit breakers on the
electrical panel, they must be on.

Check battery wvoltage. The inverter will not work on
less than 10.5 volts.

Check the LED indicators on the front of the EMS-2000
remate panel. The "Shutdown" LED may indicate the
following.

(a)

(b)

(el

' Solid green-low battery voltage
Blinking green-cverlcad, check for a short
circuit due to bad wiring or appliance.
Solid red-overtemperature, allow the unit
to cool.

Write down the serial number, which is found con the
front of the EMS-2000, and call the Heart Interface
technical support line: l-800-446~6180 or 206~872-7225.

’

Battery Charging:

Perform steps 1 and 2 above.

Check
panel,

"Inverter/Charqer" circuit breakerx on the electrlcal
it must be on.

Check shore pcwer to make sure the boat is plugged in and
power is available at the dock.

Check

the "AC Input" LED. There is a 3-5 second delay from

the time the AC us applied’ and the LED illuminates.

Check

Write down the serial number, which is found on the front of-

“Charge Rate" LED.

the EMS-2000, and call the Heart Interface technical support

line:

l~800~446—6180 er 1-206-872-7225.



ENGINE GRMD. TERMN AL /O GRN  CHASSIS GROUND |

.

&\-K il \

| < e i\ 0 GRN
i . ~ = —
4&3% - ﬂ‘\‘ < [ T
S| SA T
&, - < § = 10 8Ll
ol = g N ™
N SHORE PowER. CoORD 5
SHORE. POMmiER, CONNECTOR, < f\
TRANSOM 20 AP BREAKER ~ :
- BATT, SWITCH PANEL. SHoRE "ot -~ e
. ' 3osmP B2 K o ENGINE GRND.TERM,
S, T T ® i[‘
32 /J\_ ?) @ i
3 : =S ~
Q ® c TN & '
Q INVERTER ~ L/S-;;P\: : o4 REVERSE. POLARITY UGHT
. e _
' ‘ a i e e ad
- see  — WATER TR ENGINE GRND. TERMINAL
4 TT - _
czlzizlmo ~/ l TN : 1K
AL, NPUT 8 205 AraP l
. j AeCL OUITPWT T PP le@ ] N\ ,‘(-\I
" /0 GRA! | | < i !
& ; S —f% 60008 o—y—
He v v . N . [
5] I ) 0 BLK : /\ (2 Bl N < | :
F \ o IS AMP T t ]
Fy 2 . e Ty .. _ s FORWARD HEAD
A e e s SmR.OUTETS ez
' o : . - "~ 12, B Y N -
S o™ — liFoS oo o
B MAIN D, C. PANEL . _ o
o 1 ‘ \2;3-26”"‘1)
¥ ] ) . - : ,
nd _ . NOTE ! SHOREPOWER, NEUTRAL AND A =0
Qi T : : o _|_ GROLND 15 SEPARATE FROM INVERTER OUTPUT ~ : J @) @ @ @ @
0 2] ] T NEDTRAL AND GROUMND p T
: e e e oHeHeHo
' o]
AFT HEAD
CHPYRIGHT 18 BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED.
WiTHOUT EXPRESS PERMISSION IN WRITING BY
CATALINA YACHTS.
o fsi_f’cuss | L,ATALINA YACHTS/MORGAN DIVISION
< j 7200 Bryan Dairy Road
INDLASS MOTOR, - Largo, Florida
| | B CATALINA 400
\M; ' _ 70 N ALC SCHEMATIC. W/ INVERTER)
AR A ) T DESIGNED BY DATE DRAWING NO.
|| ADD SEPARATE BATTERY SanTCH; NVERTER [10 'O%Eiuwn =S Com /4 -FG SN
NO, REVISIoNSDS ‘ DATE E:;gggs%a;v SCALE .5 o7




—
PR S Y]

~ AET WATER TANK, @

-:'_ p

STALSZETFAANIFO

®

r~

SHUT-OFF VALVE@)

©)

. HOT W TER, ILINE

T ENGING
s

:
|
| —
|
|

WATER -
HEATER. V//

) DES[GNED BY DATE od DRAWING NO.
[DRAWN BY- /-le 400~ 4000
[CHECKED BY SCALE 'OT
e, APSROVED BY .

EFROM .ENGINE

COPYRIGHT 19 . BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY
CATALINA YACHTS. -

HEAT COCKSIOE. PRESSURE waTER '
EXCHANGER, @
- : BOW, WATER, TARIK,

®

e arghe) .

7200 Biyan Dairy Road
Largo, Florida -
TTCATALINATHOOT. T T .
FRESSURE WATER. SYSTEM SCHEMATIC

CATALINA YACHTS/MORGAN DIVISION




3.3.2

YACHT SYSTEMS - (Continued)

MANUAL BILGE PUMP:

The mapual bilge pump is located cutboard of the port side
helm. Insert the handle through the water tight f£itting in
the cockpit to oparate the pump.

The pump intake hose is in the keel atub under the main <abin
sols.

SEACOCRS 1

All underwater through hull fittings are equipped with
Marelon® valves. it is good practice to close all valves when
leaving the boat, especially for long periods of time.

To close seacocks, turn clockwise: To open, turn
counterclockwise.

It i3 good practice to operate the valves at least once a
month to keep then in good working order.

35



.

ANC=OR WEL L DISTHARGE. [ /4

NO.

REVISION

DATE

NO SEACSCK

FORWARD SHOWER SUMD DISCHAIGE Ig

it

ENGINE iNnTAKKE

SiNK, DRAIK 74
AFT HEAD INTAKE 4"

T

MANUAL Bl GE A
PUME DISCHARGE |

EL ECTRIC SWLGE \ .
PUMP DISCHARGE
Mo SEACOr K

ErNGING EXHAVST 2

NO SEACOCK

NOTE
—ALL THRO-HULLS HAVE
SEACCEKS IMNLESS NOTED

COPYRIGHT

[

T

CESRAAED HEAD

INTAKE 34"

{ cPTIoNAL . BwiD.

Il
\HEAD CiEcHaRGE 14

CTPTIONAL

MACERATOR DISCHARGE |

19

CATALINA YACHTS.

BY CATALINA YACHTS. ALL
RIGHTS RESERVED. MAY NOT BE REPRODUCED
WITHOUT EXPRESS PERMISSION IN WRITING BY

CATALINA YACHTS/MORGAN DIVISION
7200 Bryan Dairy Road

Largo, Florida

CATALINA 40D

THRU-HULL / SEACOCK. LOCATIONS

DESIGNED 8Y DATE
CRAWN BY /=2-95
CHECXED BY SCALE
APPROVED BY

DRAWING NG,
400-61000- |




)

3.0

3.3.5

YACHT SYSTEMS - (Continued)

MARINE TOILET OPERATION:

USING THE HEAD:

1. Read the instructions for operation of the toilet
supplied with the marine head by the manufacturer.
Thesa inatructions are alsc printed on the toilet pump
housing. Be sure sveryone who will be using the head is
familiar with these instructions.

2. Immediataly before using the head, the inlet valve "A"
must bhe opened. This provides flushing water to the
toilet. The valve should be kept closed when the head
is not in use. This will prevent water from flooding
the hoat if the valve in the teilet pump should fail.

3. Wasta will be pumped directly into the holding tank when
the bowl is emptied, unless the Y-valve is positioned to
pump waste directly overboard. A minimum amount of
water for every flush should be used in order to take
best advantage of the tank’s capacity between pump--outs.

4. The condition of the holding tank should be checked from
time to time. Overfilling can cause the tank to burst.

5. To glean the head, use hot watsr and soap. High
strength cleaners may cause damage to the valves and
seals in your pump system. If there is any problem with
the head, it should be corrected immediately.

EMPTYING THE TANK THROUGH THE DECX DISCHARGE PLATHE:

1. The holding tank should be emptisd wvia the deck
discharge plate only at approved shore-based pump-out
stations.

2. Remove the cap from the deck discharge plate. The
threads on the plate cap should be periodically coated
with silicone spray or petroleum jelly to ensure a good
seal.

3. The pump~out station suction hose should form a seal at
the deck plate.

4. Be sure inlet valves "A", "B", and "C" are closed when
the tank is being emptied.

5. After the tank is empty, you may wish to apen valve "A”
and pump some water through the toilet and into the tank
to dilute residual sludge and rinse the tank and lines.

6. Close all valves after the tank is emptied and recap the
deck plate.

EMPTYING TEE TANK USING THE MACERATOR PUMP:

1. Read the macerator pump operating instructions supplied
by the pump manufacturer.

2. Close the inlet valves "A" and "C".

a. Open the through hull valve "B".
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YACHT SYSTEMS - (Continued)

4. Turn on the pump with the switch on the 12 volt panel.

5. The pump will change tone after it becomes primed. It
will resume the higher pitched tone after the tank is
emptied.

6. You may wish to rinse the tank, hose lines, and

macarator pump by pumping clear water through the head,
then repeating the procedure for amptying the tank.

7. Close valve "B" immediately after emptying the helding
tank.

MACERATOR PUMP AND TROUBLESHOOTING:

PROBLEM 1: The macerator pump motor starts then satcps.

A. Check the breaker: Identify problem and reget as
required.
B. Check the valvea: "B” valve must be open.

c. Check the vent line. If the hoat has been sailed at
extreme angles of hesl, fluid may be clogging the vent
line. Disconnect the vent at the tank and empty the
hose into a diasposable container. Holding tank vents
through hull near sheer lina.

p. Sludge may have formed in the bottom of the tank. This
should be emptied regqularly to prevent sludge build up.

PROBLEM 2: The head toilet pump has excessive back pressure

and will not evacuate the bowl.

A. Refer to the toilet manufacturer’s specifications and
operating inatructicns.

PROBLEM 3: The macerator pump, when on, makes a high pitched
sound but does not empty the tank.

A. Impeller in macerator pump is faulty and must be
replaced.

B. The vent is clegged and the pump cannot pull a prime
against the vacuum in the tank.

c. The hose into the pump may be clogged.

D. The pump may be drawing air through the deck plate

preventing a prime. Check seal at deck plate marked
"WASTE", and lubricate threads.
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3.4.1

YACHT SYSTEMS -~ (Continued)

AUXILIARY POWER:

GENERAL ENGINE INFORMATION:

For a completa description of your engine, please consult the
gquide supplied by the engine manufacturer. This can be found
in your owner’s manual enclosure, or contact Westerbeke at
(508} 588-7700.

Twe points are worth special attention. Firstly, marine
engines work under conditions tougher than those of automotive
engines. Your marine engine faces constant torquing not
encountered in other applications. For this reason, you must
change your engine’s crank oil as recommended in the engine
manufacturer’s guide. Secondly, before using your engine, the
shaft coupling must be adjusted within a tolerance of .0037
{thousandths of an inch) T.I.R. after launching. This is done
during commissioning of the yacht. Be sure that your dealer
has made this adjustment before using your engine.

Change the oil requlazrly. Keep spare parts and altermator
belts on hand and use only 3/4 throttle on long passages.
Reep your fuel tank full whenever poasible to prevent water
condensation in your fuel tank.

To retard electrolysis, we recommend installing a zinc collar
immediately on the propeller shaft when the boat ia to be used
in salt water.
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3.0 YACHT SYSTEMS - (Continued)

3.4.3 SHAFT PACKING GLAND (STUFFING BOX)1

The packing gland is located under the cabin sole at the base
of the companion way ladder.

A properly adjusted shaft packing gland should drip slightly
{from 1 to 2 drops per minute) with the engine ¢ff. Too locse
an adjustment will allow too much water in the bilge and
engine operation will spray water from the shaft. Too tight
an adjustment will rob the engine of power, and the lack of
water lubrication in the packing gland can generate enough
heat to damage the gland and/aor score the propeller shaft.

ADJUSTMENT :
1. Hold the packing nut with one wrench, use a second

wrench to locsen the lock nut. Turn the lock nut far
enough to keep it from interfering with the next
adjustment (2 or 3 turns).

2. Tighten the packing nut to obtain 4 to § drops per
minute under power. Hand tightening of the packing nut
is often sufficient to obtain this adjustment. If this
is not the case, an additional 1/4 to 1/2 turn with the
wrench should produce the desired results.

3. Bold the packing nut in place with one wrench, and use
the sacond wrench to bring the locking nut securely
against the packing nut. Make certain that the locking
nut is tight. Failure %to do this could allow the
packing nut to back off when the engine is operating.

4. Operate the engine at slow speeds in forward and reverse
and use a light to check Zfor excessive water at the
packing nut. Shut off the engine and recheck packing
for proper drip.

3.4.4 SHAFT ALIGNMENT:

For proper operation of the engine, the propeller shaft and
engine must be aligned.

Alignment iz gauged at the engine and shaft coupling.
Alignment proceduras must be done with the boat in the water
after the mast is stepped and the rig is tuned.

1. The propeller shaft is dimpled (1/8" deep) for two (2)
coupling set screws. The get screws must be safety
wired, using the atainless steel wire provided, as
illustrated. Check key in keyway, as it must be in
place between shaft and coupling.

2. Remove coupling flange bolts and check propeller shaft
for clearance. Adjust stuffing box so that excessive
seepage i3 prevented, yet the shaft is allowed to spin
freely.

3. Slide shaft away from engine and check coupling mating
surfaces. These must be clean.
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YACHT SYSTEMS - (Continued)

Slide shaft forward to connect coupling surfaces. Pilot
on transmission flange must align with pilet on shaft
coupling flange. This is an indication of correct axial
alignment.

With coupling flanges in contact, measure gap around
edge of coupling flanges with .003" feeler gauge.
Maximum allowable gap at any point is three thousandths
of an inch. Take this measurement several times ...
rotating shaft 1/4 turn each time. Any gap in excess of
.003" must be corrected by changing engine position,
especially fore/aft tilt.

For example, excessive gap at the bottom of the coupling
{see drawing) indicates engine is tilted teo Zfar aft
(front too high). With a wrench, lcosen lock nuts on
forward motor mount(s). Lower front of engine by
clockwise rotation of moteor mount nuta. Remeasure gap
at coupling. A gap at the top of the coupling would
require the exact reverse procedurs.

Pull shaft aft as in step 3. Again slide shaft forward,
rechecking axial alignment as in step 4.

Repeat steps 5 and 6 until alignment within tolerance is
achieved.

Tighten motor mount lock nuts and install coupling.
Alignment should be checked yearly, or whenever any

exceas vibration is noticed. The alignment can also be
affected by changes in rigging tension.
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YACHT SYSTEMS - (Continued)

POELING:

The fuel system of the Catalina 400 is illustrated and
consists of an 44 gallon aluminum fual tank, fuel suction and
return lines, a secondary fuel filter on the endine and
primary remote filter and water separater, and an electric
fuel pump controlled by the engine key switch, a deck f£ill
plate, and an overboard vent through the starboard hullsidae.

Refer to the engine manual provided for recommended fuel type.
A diese] engine does not require an ignition sgyatem and is
superior to a gasoline engine in dependabhility. This depends
on the clean fuel bheing supplied t£o the engine since the close
tolerances required by the engine’s fuel delivery system make
it intoclerant of dirt or water contamination. The engine is
supplied with primary and secondary f£ilters that prevent
contaminants from reaching the engine wheres they could cause
damage. However, a clogged filtar, although providing this
protection, can alsoc atop an angine. Keeping the filters free
of dirt and water is critical.

BEFORE FUELING:

1. Extinguish all smoking materials and check the fueling
area for other sources of spark or flame. Remove if
found.

2. shut off the engine and any electrical accessories or
devices.

3. De-energize all electrical equipment by turning the

selector switch to the off position.
4. Close all hatches and portas.
5. Ensure that a fire extinguisher is readily available.

6. Ensure that the proper (diesel, not gasoline) hose is
about to be used.

WARNING: Do not fuel during an electrical storm. Besides
the obvicus hazard of lightning, the possibility
of gtatic discharge is greatly increased at this
time.

PUELING PROCEDURE:
1. Remove f£ill pipe cover using a proper tool.

2. Place nozzle of fuel hose in the £ill pipe. FKeep the
nozzle in contact with the deck plates rim during fueling
to avoid the possibility of a static apark.

3. Fill slowly, do not overfill. If it is not possible to
see the meter on the fuel pump, the attendant or a crew
member should call out the gallonage from the fuel dock.
Filling the tank to only 95% of capacity will avoid
overflow problems on a hot day.

4. Replace cover, clean up any spilled fuel. If any rags,
etc., were used for this purpese, diapose of them
ashore.
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YACHT SYSTEMS - (Continued)

5. Check balow decks for presence of fumes or fuel leakage.
Check bilge, engine space, and main cabin. If fumes or
evidence of leakage are found, detarmine the cause,
correct it, and clean up any spillage before procseding.

s. Open all hatches and ports to ventilate the boat.

7. Switch on battery.

8. The engine should be started only when it is certain
that no potentially hazardous conditions exist.

FUEL SANITATION?

BACTERIAL CONTAMINATION:

Bacterial contamination of the diesel fuel can cause problems.
The bacteria needa both water and fuel to exist, and thrive at
the fuel/water interface in a fuel tank. As they multiply,
they form more watar and a filter choking brown slime. Their
presence will not be known until rough weather churns up the
fuel tank causing clogged filters at the worst possible time.

Keeping watar out of the fuel will prevent the problem
entirely. However, a certain amount of water due to normal
condenzation in the tank is to be expected.

FURL ADDITIVES:

Fuel additives or fungicides provide another means of
combating contamination. Additives break the water down to a
molecular level, dispersing it throughout the fuel and
allowing it to pass harmlessly through the fuel system.
Several brands of this product are available at marine stores.
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YACHT SYSTEMS - (Continued)

EXHAUST SYSTEM MAINTENANCE:

In-board engine installations on sailboats differ from the
engine inatallations on power boats. The primary difference
ia that the engine is usually installed below the waterline of
the vessal.

The benefits of these locationa are that the weight of the
sngine is where it will not adversely effect trim and that the
shaft is at an efficient angle for powering and minimum drag
when sailing.

Engine installations bhelow the waterline require special
attention to the deaign of the exhaust systam. The discharged
cooling watar must be looped well above the watarline to avoid
sea water from traveling up tha exhaust line and entering the
engine. :

To exhaust the engine, the discharged cooling water and
exhaust gas must be "lifted” to a level above the through hull
fitting on the hull.

In the Catalina 400, the exhaust cooling water and exhaust gas
are lifted above the watarline by an "Aqua-lift” type muffler.
The Adqua-lif® muffler performs three joba:

1. It mixes engine gas and water to c¢ool the gas and lower
exhaust line temperature.

2. It baffles and deadens engine exhaust noise.

3. It creatss pressure raquired to lift and expel cooling
water.

The inlet tube into the "Aqua-lift” type muffler is short and
the outlat tube is long, near the bottom of the tank.

As water accumulates in the bottom of the tank, exhaust gas
pressure builds in the top of the tank. This forces the
cooling watsr up the exit tube and through exhaust line
overboard.

The system requires exhaust pressures in the tank teo function.
When the atarter motor is turning over, before the engine
fires, watar is beihg pumped through the cooling system by the
belt driven cooling watar pump. It is very important not to
operata the starter motor for more than 30 seconds if the
angine does not fire. Should it be neceasary to operata the
starter motor mors than 30 seconds, watasr must be drained from
the Aqua-lift by opening the drain at the base of the Agqua-
1ift. The drain valve may be opened until the engine fires,
if desired. All Catalina 400’3 are equipped with anti-aiphon
valves as an additional precauticn o prevent cooling water
from antaring the engine.

the function of the anti-aiphon valve is to prevent c<ooling
water from heing siphoned through the through hull valve,
through the engine cooling aystem and into the Aqua-lift
muffler when the engine is not operating.

If the muffler were to £ill completely with water, water would
travel up the inlet tube and enter the angine block.
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The Catalina 400 exhaust system is basically simple and will
provide trouble free service if you perform regular
maintenance and inspecticn. The important points to remember
arms:

1. Close the engine cocoling water through hull valve when
you are not operating the engine.

2. Do not operata the atarter motor for more than 30
seconds without draining the Aqua-lift muffler.

3. Pericdically disassemble the anti-siphen valve. Be suras
the valve is not fouled with salt deposits and that it
opens frealy under the cap.

4. Check the operation by removing the valve:

A. Put a finger over one large hole and blow through
the other. Air should not escape through the
cap.

B. If you suck through one large hole with a finger

over the other, air should enter the valve
through the cap.
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1.5 STEERING3

3.5.1

52

EMERGERCY TILLER

It is recommended that the skipper and crew become familiar
with the smergency tiller and its uase.

The emergency tiller is stored in a blue bag in the aft
lazaratte.

A dry run of the system will minimize confusicn in an
emargency:

L. Locate the emergency tiller.
2. Remove inspection port cover.

3. Insert the emergency stesring tiller in the top of the
rudder post.

NOTE: The smergency tiller moves the whola steering assembly,
including cables quadrant. These components must be
free to move in order to ateer the boat.
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LPG CONTROL PANEL AND SOLENOID VALVE.

D

GENERAL. INFORMATION

1. Liquified petroleum gas (LPG) tanks should be installed in a sealed
compartment and vented overboard.

2. The LPG solenoid should be mounted in the fuel tank compartment

3. All component parts of the LPG system should be carefully installed
and tested for leaks.

WARNING: LPG IS HEAVIER THAN AIR AND WILL ACCUMULATE IN LOW AREAS SUCH AS
ENGINE ROOMS AND BILGES POSING A FIRE HAZARD.

INSTALLATION GUIDELINES

1. Locate a flat surface that will accommodate the entire length of the
solenoid bracket. The valve body becomes secure when the bracket is
tightened into positiom. The valve may be mounted in any position.

2. Conmnect piping to valve according to marking on valve body. Apply
pipe compound sparingly to pipe threads only; if applied to valve threads,
it may enter valve and cause opperational difficulty. Pipe strain should

:} ' be avoided by proper alignment of the piping. DO NOT use valve as a lever
when tightening. Both "in" and "out™ parts of the valve require 1/4 NPT
fittings.

3. Wire solenoid to control panel as shown on diagram using 14 ga. wire.

4. The LPG control panel should be located close to the stove where it is
visible and easily accessible in the event of any emergency.

5. When the installation is complete, check the entire system for leaks.
OPERATION

When the control switch is turned on, the solenoid should make an audible
click and the red indicator light will illuminate the switch signaling that
gas is being supplied to the stove.

When use of the stove has been completed, turn off the solemoid coatrol
switch and wait for the flame to burn out, then close the burner valve.
The LP tank has a manual valve which can be left open when the boat is occ—
upied, however, the valve should be closed when the boat is left unattanded.
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3.6.2

YACHT SYSTEMS - (Continued)

GALLEY STOVE:

Thexe iz provision for a Gimballed stove with oven on the
starboard side of the galley area. A three-burner LPG stove
is the factory standard installatien. It comes with an
operation and maintenance booklet provided by the stove
manufacturer. The standard LPG gas bottle is in the starboard
3ide transom locker. The locker is fitted with a drain and
vent fitting on the transom. Keep these clear at all times.

Follow the stove operation instructions located on the stove
and on the tank compartment carefully.

A few additional points of operation for the standard LFG
stove are:

It is recommended that every time the LPG tank valve is
opened for use, the operator close the valve and watch
that the gauge needle remains constant. The gauge
should read approximately 110 PSI. If you can detect a
failing in pressure over a l1S-minute pericd of time,
thera is a leak. LEAKS CAN BE DANGERQOUS.

a. If a leak occurs, check all appliance
' burners to see if they are in the "OFF"
pesition.
b. Make sure the oven controel is in the "OFF”
pesition.
c. Check all £ittings with a scap and water
sclution. NEVER USE FLAME TO CHECX FOR
LEAXS.

If you cannot find the leak, contact the stove
manufacturer promptly.

To light the oven: Light the right front burner to
bleed air from the system for at least one (1) minute.
Turn the temperature controel knob from the "OFF”
pogition to the "PILOT ON" peoaition. After this has
been done, light the pileot in the oven (constant pilot).

After the oven pilot is lit, turn the oven temperature
control knob to the desired temperatures.

Notes on the Solencid: The solenoid must be turned on
to tast gauge for leaks. 3Both the solenoid and the tank
valve muat be turned on to receive fuel. The solencid
is an electrical device for turning on or off the fuel
from inside the cabin at the galley.

"It is important to check out your LPG appliance system
each time you fill the tank, but certainly at least once
per year. As a reminder please follow the encleosed
operating and test procedures.”
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YACHT SYSTEMS - (Continued)

CAUTION

This system is designed for use with liguified
petroleum gas (LPG) only. Dc not connect
compressed natural gas (CNG) to this system.

Keep cylinder valves closed when boat is
unattended. Close them immediately in any
amergency. when on bocard, ¢ylinder valves or
solenoid valves shall be closed when appliances
are not in use.

Be sure all appliance valves are closed before
opening cylinder valve.

Test for system leakage each time the cylinder
supply valve is opened for appliance use. <Close
all appliance valves. Open, then clese cylinder
supply valve. Observe pressure gauge at the
regulating device and see that it remains
constant for not less than five minutes befors
any appliance iz used. If any leakage is
evidenced by a pressure drop check system with a
soapy water or detargent solution and repair
before operating system.

Test system for leakage at least every two weeks
and after any emergency in accordance with
paragraph (4) above. Repeat the test for a
multi-gylinder system.

Never use flame to check for leaks.
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4.1

MAINTENANCE GUIDE

PRE_USES_MAINTENANCE:

RIGGING:
i. Inspect turnbuckles - tighten if necessary, inspect safety
wires,
2. Inspect clevis pins and cotter pins.
3. visually inspect spreader tips and other areas where sails may
chafes during sailing, replace tape as necessary.
4. Halyards free and not tangled.
S. Ingpect mast hardware attachment bolts, tighten as required.
HULL AND DECX INSPECTION:
1. Tillar moves freely, pedestal steering OK, rudder post packing
gland.
2. Bilges and compartments are dry. .
3. Through hull valves, hoses, and clamps, OK.
4. Check running lights.
ENGINE1
1. Check engine oil and fuel levels.
2. Packing gland OR, cooling water intake valve opens and closes
CK.
3. Throttle shift OK.
4. Blower aystem OK.
S. Check bilge areas for fuel before starting engine.

MONTHLY MAINTENANCE:

RIGGING:
L. Inspect chain plates, fastenings, and bolts, tighten as
necessary.
2. Inspect blocks, shackles, cotter pins.
3. Check rigging tune, rigging wire condition.
4. Check turnbuckles and locking pins.
HULL AND DECK:
1. Check cockpit draina, clear debris.
2. Inspsct hull valves, open and close freely.
3. Winches turn freely, lubricate as per manufacturer’s
recommendationsa.
4. Clean and oil exterior teak as necessary.
5. Clean and wax gel coat surfaces as necsasary.
ENGINE:
1. Check oil and fluid levels.
2. Battery: Check fluid levels and tie-downs.
3. Tighten all bolts and nuts to proper torque.
4. Check fuel tank fittings, and hose clamps.
5. Disassemble and inapect cooling systam anti-siphon (located
under galley counter near siank).
6. Check bolts.
7. Check filters.

SEASONAL MAINTENANCE:

RIGGING:
1. Maat head pina and sheaves turn freely.
2. Halyards and fittings are in good conditien.
3. Spreader tipa and bases, and mast fittings, OR.
4. All shroud terminations and swedged fittings, check for cracks
or corrosion.
5. Gooseneck assembly and boom assembly.
6. Mast, bocom, and spreaders cleaned and waxed.
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MAINTENANCE GUIDE - (Continued)
7. Lifelines and stanchions all OK. All pins and fittings are
securas, cottar rings taped. Turnbuckles, pelican hooks and
connector loops OK. Screw fittings check for thread wear.

HULL, DECX AND CABIN:

1. All chainplates and through beolts tight.
2. Disasasemble winches and lubricate bearings and pawls.
3. Inspect and coat electrical system connections, battery tie
downs and terminal connectora to pravent corrasion.
4. Drain and flush fresh water system.
5. Check head and anti-siphon valve in toilet.
6. Hatch gaskets, and hold-down fasteners.
7. Bottom, keel, and rudder condition of anti-fouling paint.
8. Lifalines, stanchions, and pelican hooks.
ENGINE:
l. Check shaft alignment, repack stuffing box if necessary.
2. Clean motor thoroughly.
3. Inapect fuel system.
4. Tune engine as per manufacturers recommendations.
5. Exhaust system, check for leaks or deterioration, insulation
in place.

FIBERGLASS MAINTENANCE AND REPAIR:

one of the major banefits of a fiberglass boat is the elimination of
maintenance chores required by other materials. You have only three
relatively easy maintsnance rules to fallow te keep your boat looking
like new.

1. Each year clean, buff and wax the exterior of the boat.

2. Touch up and patch sceratches, scars and small breaks.

3. Repair any major damage as scon as possible to avoid additional
damage to the hull or deck.

Most fiberglass boats are manufactured of two types of material,
permanently bonded together by a chemical reaction. The outside surface
is formed by a colorad gel coat. This is a special resin material
containing concentratad color. It provides a amooth, finished surface.

The second type is made up of polyester and/or vinylester resin
reinforced with laminations of fiberglass mat, cloth, or woven roving.
Both the gel coat and polyester resin are cured by a chemical catalyst
which causes them to form a hard, strong mass that is highly resistant
to impact and damage.

After sailing, a good hosing down with fresh water and a mild detergent
will keep your boat sparkling fresh and clean. The non-~skid surfaces
may need to be scrubbed with detergent. Smooth glass areas may be
polished with liquid wax or any good fiberglass wax to add extra luster.
In the case of older boats, where some fading or the gel coat has
occurred, the surface should be buffed with polishing compound and then
wax finished.

When buffing the boat to restore itz finish, care should be taken not
to cut through the gel coat surface. Thia is especially true on corners
and edges of the hull. A power buffer may be used or the work may be
done by hand, using a lightly abrasive rubbing compound such as Mirzo
Glaze No. 1 for powar buffers, or Dupent Neo. 7 for hand buffing. Any
high quality paste wax may be used after buffing.
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FOR GELCOATS, RESINS, AND RELATED MATERIALS

Date of Preparation- 0l-11-85 For: CATALINA YACHTS, INC.
Manufacturer: NESTE POLYESTER 7200 BRYAN DAIRY RCAD
Address : 5106 Wheeler Ave. LARGO FL. 34647

Fort Smith, AR 72801

Telaephone No.: (501) ©646-7865 CEEMTREC (800) 424-9300
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SECTION I PRODUCT IDENTIFICATION

e s

Manufacturer's Code Identification: AG-21411 Revision 14
Product Class:
Trade Name: NEW GRAY GEL COAT
HMIS Information: Health- 2 Flammability- 3
Reactivity- 1 Perscnal Protective Equipment- I

———— i iy . —— — —— T - — - s D ——— -

Safety Glasses, Gloves, & Combination Dust and Vapor Respirator

Ay i o i - - —— —— — o - S Al e - - —— —

SECTION II HAZARDQUS INGREDIENTS

MATERIAL 3
14 METHYL METHACRYLATE CAS# 80-62-6
% BY WT: 5-10
"POSURE LIMIT:
) ACGIH TLU/TWA ) 100 PPM
TLV-STEL NONE
25 STYRENE ' CAS# 100-42-5
% BY WT: 34.30
EXPOSURE LIMIT:
ACGIH TLV/TWA 50 PEM
OSHA PEL 50 PPM

TLV-STEL 100 PPM

QTHER LIMITS:
IARC 2B

———— — 0 an —— —
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This product contains one or more reported carcinogens or suspected
carcinogens which are noted NTP, IARC, or 0SHA~Z in the other limits
recommended column. :

Fe e T do o e e e Ao e fe-Fe e e e e de oo e o Yo o o do de e de de Fe e o Fo o o oo o e Be e e o e Je e Ao de Fe dede o dedefe e d ke ek ek dode Fek Ak ek f ek
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This product contains pigments which may bhecome a dust nuisance when
removed by abrasive blasting, sanding, or grinding.
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NEW GRAY GEL COAT
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SECTION 11T PHYSICAL DATA

Boiling Range: High- 295.0 F Low- 214.0 F
Vapor Pressure: 29.00 MMHG @68 F
vVapor Density: Heavier Than Air
Evaporation Rate: Slower than Ether

Weight per Gallon: 10.34

vOC: .021

Physical State: LIQUID

Appearance: GRAY

Qdor: ARCMATIC

Water Solubility: INSOLUBLE

UN Number: 1866 RESIN SOLUTION, FLAMMARBRLE

o e iy g o - S A . — — — —— —— — — — i — i s

SECTION IV FIRE AND EXPLOSION HAZARD DATA

QSHA Flammability Classification: Class 1C DOT: Flammable Ligquid
Actual Flashpoint TCC: 81.0 F
Explosion Level: Laower- 1.1 Uppexr- 12.8%

A water stream can scatter flames. A spray of water may be used to cool
fire-exposed containers.
EXTINGUISHING MEDIA
Use Foam, C02, Dry Chemical, Water Fag .
Fire fighters should use self-contained breathing apparatus with full

Lcepiaca.

SUAL FIRE AND EXPLOSION HAZARD: :

iep containers tightly closed. Isolate from heat, electrical equipment,
sparks, and open flame. Vapors may be heavier than air and may travel
along the ground before ignition/flashing back to vapor source. Keep
welding or cutting equipment away from product.

. ———— s o iy gy S e s e s T D S S —an — - - ——
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EFFECTS OF EXCESSIVE OVEREXPOSURE

Reports have associated repeated and prolonged occupational overexposure to
solvents with permanent brain and nervous system damage. Intentional
misuse by deliberately concentrating and inhaling the contents may be -
harmful or fatal. Do not breathe vapors or spray mist. Wear an appro— .-
priate, properly fitted respirator (NIOSH/MSHA approved) during and after
application unless air monitoring demonstrates vapor/mist levels are below
applicable limits. Follow respirator manufacturer's directioms for
respirator use.

Vapors of this product may cause irritation of the eyes, nose, throat,
upper respiratory tract, mucous membranes, and skin.

FIRST AID

EYE CONTACT: Flush with luke warm water for 15 minutes. Seek physician

immediately.

SKIN CONTACT: Flush wash with copiocus amounts of luke warm watar. Remove

contaminated clothing promptly. Wash thoroughly with scap and water.
THALATION: Remove exposed individial to fresh air. Restorsz breathing

M} recquired. Contact a physician immediately.

3.
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. NEW GRAY GEL CCAT
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ZESTICON: Rinse mouth immediately. Give exposed individual 6 to 8 ounces

of liguid. (Never give anything by mouth to an unconscicus person.) Do
NOT induce vomiting unless advised by a physician. Contact a physician
immediately.

The Intermational Agency for Research on Cancer (IARC) has classified
styrene as a possible human carcinogen (class 2B). The IARC 2B
classification is not based on significant new evidence that styrene might
be a carcinogen, but on a revised IARC classification scheme and new data
on styrene oxide.

o — ] —_ - - . . T T T ko T AR A ) B A PR A . S W . — iy ) Dl . B D . i A . S i S S S

CONDITIONS TO AVOID

Avoid exposure to sparks, open flame, hot surfaces, and all sources of heat
and ignitiom. :

PRODUCT STABILITY: Stable; hazardous decomposition not expected; thermal
decomposition may produce toxic oxides of carbon and/or nitrogen.
INCOMPATIBILITY (Materials to Avoid)

This product is incompatible with strong acids, peroxides, and other
oxidizing agents, crganic metal soaps.

ot el S D il il D T D Y S S S S T ——— —— o — -

SECTION VII SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED GR SPILLED
Stay upwind and away from spill unless wearing appropriate protective

iipment. Stop and/or contain discharge if it may be done safely. Keep

1 sources of ignition away. Ventilate area of spill. Use non-sparking
cools for cleanup. Cover with inert matarial to reduce fumes. Reep out of
drains, sewers, or waterways. Contact fire authorities. Notify local
health and pollution control agencies. Call spill response teams if large
spill.
WASTE DISPOSAL METHOD
DO NOT FLUSH TO SEWER, WATERSHED, OR WATERWAY.
Dispose of in accordance with local, state and federal regulations. Do not
incinerate closed containers.

v — o———— ——— e ol o ——————- i il o i e

SECTION VIII SAFE HANDLING AND USE INFORMATION

VENTILATION _
Use ventilation as required to control vapor concentrations. Aveoid
prolonged or repeated breathing of vapors. If exposure exceeds TLV, use a
NICSH-approved respirator to prevent overexposure.
PROTECTIVE GLOVES
Reguired for prolonged or repeated contact. Wear resistant gloves such as
natural rubber, necprene, buna N or nitrila. An apron should bhe wornm to
avoid skin contact.
RESPIRATORY PRCTECTION
In outdoor or open areas use (NIOSH/MSHA approved) mechanical filter
respirator to remove sculid airhornme particles of gverspray during
spray application. 1In restricted ventilation areas use (NIOSE/MSHA
approved) chemical-mechanical filters designed to remove a combination of

sticulate and gas and vapor. In confined areas use (NIOSH/MSHA approved)
%ﬁf line type respirators or hoocds. Respiratory protection may also be
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NEW GRAY GEL COAT
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:Ccessary in any later manufacturing operations in which the product may
become airborne in the form of vapor ar dust.
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HANDLING AND STORAGE: Use in accordance with good industrial workplace
practices; avoid umnecessary contact; wash thoroughly after handling; store
in a dry area away form excessive heat.

OTHER PRECAUTIONS: For industrial use only.

Personnel should avoid inhalation of vapors. Personal contact with the
product should be aveided. Should contact be made, remove saturated
clothing and f£lush affected skin areas with water. Containers of this
matarial may be hazardous when emptied. Since emptied containers retain
product residues (vapor, liquid, and/or solid), all hazard precautions
given in this sheet must be ohserved.

o7 oA A

NQTICE - Reports have associated repeated and prolonged occupational
overexposurse to solvents with permanent brain and nervous system damage.
Intentional misuse by deliberately concentrating and inhaling the contents
may be harmful or fatal.
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SECTION IX (B) DOT INFORMATION
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Flammable Liquid 3 Packing Group III

SECTION X Section 313 Toxic Chemicals

igis product contains the following toxic chemicals subject to the
reporting requirements of section 313 of the Emergency Planning and
Community Right-To-Know Act of 1986 and of 40 CFR 372:

Chemical CAS Number Weight %
METHYL METHACRYLATE 80-62-6 5-=10
STYRENE 100-42-5 34.30

THE INFCRMATION CONTAINED HEREIN IS INFORMATION RECEIVED
FRCM QUR RAW MATERIAL SUPPLIERS AND OTHER SOQURCES AND

IS BELIEVED TO BE RELIABLE. THIS DATA IS NOT TO BE TAKEN
AS A WARRANTY OR REPRESENTATION FOR WHICH NESTE POLYESTER
ASSUMES LEGAL RESPONSIBILI?Y
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FOR GELCOATS, RESINS, AND RELATED MATERIALS

repared by- BXK

Date of Preparation- 01-11-95 For: CATALINA YACHTS, INC.
Manufacturer: NESTE POLYESTER 7200 BRYAN DAIRY ROAD
Address : 5106 Wheeler Ave. LARGO FL 34647

Fort Smith, AR 72901

Telephone Na.: (501) 646-7865 CHEMTREC (800) 424-9300
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SECTION I PRODUCT IDENTIFICATION
Manufacturser's Code Identification: NG-~204836 Revision 14
Product Class:
Trade Name: SEASHELL GEL COAT
mMIS Information: Health- 2 Flammability- 3

Reactivity- 1 Persomal Protective Equipment- I

.t S —— T ———— -
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SECTION II HAZARDOUS INGREDIENTS
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10 STYRENE CAS# 100-42-5

= ‘POSURE LIMIT:

,} ACGIH TLV/TWA - 50 PPM
OSHA PEL 50 PPM
TLV-STEL 100 PPM

OTHER LIMITS:
IARC 2B
16 METHYL METHACRYLATE CAS# B80-62-6
% BY WT: < 5

EXPOSURE LIMIT:
ACGIH TLV/TWA 100 PPM
TLV~-STEL . NONE
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Fede ke fedodd kR ook dokdokdeodohdkdededeiRdedkhdek hkhRdkhhkkhokh e hkdoh ek hkhhdhhh ki hhdh ki ki hh ik

This preoduct contains one or more reported carcinogens or suspected
carcinogens which are noted NTP, IARG, or OSHA-Z in the other limits

racommended column.
******************#********************************************************
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This product contains pigments which may become a dust nuisance when

removed by abrasive blasting, sanding, or grinding.
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SEASHELL GEL COAT
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SECTION III PHYSICAL DATA
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Boiling Range: High- 295.0 F Law- 214.0 F
Vapor Prassure: 29.00 MMHG @68 F
Vapeor Density: Heavier Than Air
Evaporation Rate: Slower than Ether

Weight per Gallon: 11.15

voC: .012

Physical State: LIQUID

Appearance: OFF-WHITE

Oder: AROMATIC

Water Solubility: INSOLUBLE

UN Number: 1866 RESIN SOLUTION, FLAMMABLE
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SECTION IV FIRE AND EXPLOSION HAZARD DATA
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QSHA Flammability Classification: Class 1C DOT: Flammable Liguid
Actual Flashpeoint TCC: 83.0 F
Explosion Level: Lower- 1.1 Upper- 12.5

A water stream can scatter flames. A spray of water may be used to cool
fire-exposed containers.
EXTINGUISEING MEDIA
Use Foam, C0O2, Dry Chemical, Water Fog
Fire fighters should use self-contained breathing apparatus with full

cepiaca.,

SUAL FIRE AND EXPLOSION HAZARD:

..eep containers tightly closed. Isclate from heat, electrical eguipment,
sparks, and open flame. Vapors may be heavier than air and may travel
along the ground before ignition/flashing back to vapor source. Keep
welding or cutting equipment away from product.

SECTION V HEALTH HAZARD DATA
EFFECTS OF EXCESSIVE OVEREXPCSURE
Reports have associated repeated and prolonged occupational overexpaosure to
solvents with permanent brain and nervous system damage. Intentional
misuse by deliberately concentrating and inhaling the contents may be
harmful or f£atal. Do not breathe vapors or spray mist. Wear an appro-
priate, properly fitted respirator (NIOSH/MSHA approved) during and after
application unless air monitoring demonstrates vapor/mist levels are below
applicable limits. Follow respirator manufacturer's directions for
raspirator use.
Vapors of this product may cause irritation of the eyes, nosa, throat,
upper respiratory tract, mucous membranes, and skin.

FIRST AID .

EYE CONTACT: Flush with luke warm water for 15 minutes. Seek physician

immediately.

SKIN CONTACT: Flush wash with copious amounts of luke warm water. Remove

zontaminated clothing promptly. Wash thoroughly with soap and water.
"HALATION: Remove exposed individial to fresh air. Restore breathing

(WE required. Contact a physician immediately.
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e, TR ************************************'k************************************
NGESTION: Rinse mouth immediately. Give exposed individual 6 to 8 ounces
2f liquid. (Never give anything by mouth to an unconscious persan.) Do
NOT induce vomiting unless advised by a physician. Contact a physician

immediately.
The International Agency for Research on Cancer (IARC) has classified
styrene as a possible human carcinogen (class 2B). The IARC 2B

classification is not based on significant new evidence that styrene might
be a carcinogen, but on a revised IARC classification scheme and new data
on styrene oxide.
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CONDITIONS TQO AVOID

Avoid exposure to sparks, open flame, hot surfaces, and all sources of heat
and ignition.

PRODUCT STABILITY: Stable; hazardous decomposition not expected; thermal
decomposition may produce toxic oxides of carbon and/or nitrogen.
INCOMPATIBILITY (Materials to Avoid)

This product is incompatible with strong acids, peroxides, and other
oxidizing agents, organic metal socaps.

s v — —— o i —— —— i —— s —— . - ————— ity iy . gy s

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Stay upwind and away from spill unless wearing appropriate protective
equipment. Stop and/or contain discharge if it may be done safely. Keep
™ .1 sources of ignition away. Ventilate area of spill. Use non-sparking
:Eools for cleanup. Cover with inert material to reduce fumes. Keep cut of
drains, sewers, or waterways. Contact fire authorities. Notify local
health and pollution control agencies. Call spill response teams if large
spill.
WASTE DISPQOSAL METHOD
DO NOT FLUSH TO SEWER, WATERSHED, OR WATERWAY.
Dispose of in accordance with local, state and federal regulations. Do not
incinerate closed containers.
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VENTILATION

Use ventilation as required to control vapor concentrations. Avoid

prolonged or repeated breathing of vapors. If exposure exceeds TLV, use a

NICSH-approved respirator to prevent .overexposure.

PROTECTIVE GLOVES

Required for prelonged or repeated contact. Wear resistant gloves such as

natural rubber, neoprene, buna N or nitrile. An apron should be wornm to

avoid skin contacrt.

RESPIRATORY PROTECTION

In ocutdoor or open areas use (NIOSH/MSHA approved) mechanical filter

respirator to remove solid airborne particle$ of overspray during

spray application. In restricted ventilation araas use (NIOSH/MSHA

approved) chemical-mechanical filters designed to remove a combination of

~articulate and gas and vapor. In confined areas use (NIOSH/MSHA approved)
r line type respirators or hoods. Respiratory protection may also be
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cassary in any later manufacturing operations in which the product may
vecome airborne in the form ¢f vapor or dust.

HANDLING AND STORAGE: Use in accordance with good industrial workplace
practices; avoid unnecessary contact; wash thoroughly after handling; store
in a dry area away form excessive heat.

OTHER PRECAUTIONS: For industrial use only.

Personnel should avoid inhalation of vapors. Personal contact with the
product should be avoided. Should contact be made, remove saturated
clothing and flush affected skin areas with water. Containers of this
material may be hazardous when emptied. Since emptied containers retain
product residues (vapor, liquid, and/or solid), all hazard precautions
given in this sheet must be observed.

Kok hh

NOTICE - Reports have associated repeated and prolonged occupational
overexposure to solvents with permanent brain and nervous system damage.
Intenticnal misuse by deliberately concentrating and inhaling the contents
may be harmful or fatal.
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SECTION X Section 313 Toxic Chemicals

-— bl i sk i sl i A I o S e i ] dor

:%is product contains the following toxic chemicals subject to the
reporting requirements of sectiocn 313 of the Emergency Planning and
Community Right-To-Know Act of 1986 and of 40 CFR 372:

Chemical CAS Number Weight 3
STYRENE 100-42-5 32.57
METHYL METHACRYLATE 80~62-6 < 5

THE INFORMATION CONTAINED HEREIN IS INFORMATION RECEIVED
FROM CUR RAW MATERIAL SUPPLIERS AND OTHER SOURCES AND

IS BELIEVED TO BE RELIABLE. THIS DATA IS NOT TO BE TAKEN
AS A WARRANTY OR REPRESENTATION FOR WHICH NESTE POLYESTER
ASSUMES LEGAL RESPONSIBILITY
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FOR GELCCATE, RESINE, aND RELATED Mﬁlhr.mLa

Freparesd Dy B

Datz of Fraparation— 5-10-24& For: CATALIMA YACHTSI., IMNC.

Mang Faohturar: NCS E FOLYESTER TE00 BRYAN DRIRY RIAD
Fddvrass H 104 Wligeler Avea. LARGGD Fl. 3%é47

Fort Smith, AR 72701

Telophone No.: (S01) 446-7845 CHEMTREC  (20Q) 424-§300

L SECTION I FRODUCT IDENTIFICATIOM

MaauTacturar's Code Identification: LG-21400 Revizion 1<
Fraducst Class:
Trade Name: -MIDMIGHT BLUE GEL COaT
HMIZ Informahion: Hzalth—- 2 Flammatility—- 3
Reactivity- 1 Parsonal Protactive Eguipment—- I

avaty Glassas, Gloves, & Combinaticn Dust amd Yapor Respirator

n
pY
i

SECTION II HRAZARDOUS INGRED IEMTS
HRTER IAL 9
14 METHYL METHACRYLATE CASE B20-32-3
2 BY WT: - S=10 ' .
:}EKPDSURE LIMIT: . .
ACGIH TLV/TWA LOG FPM
TLAV-STEL. : " TE OFPM O . ' -
28 STYRENE CASHE 100—%2-3
< BY WT: 22.032 4
EFOCURE LIMIT:
RCGIH TLV/TWA ¢ FPFPM _ ) -
OsHA PEL 3¢ PAEM . )
TLU-STEL 100 PPM - :

.

s -
OTHER LIMITS:
IRRC 22

This product contains one cor acre raportad c«rczncgens or SUSHQGuéd _
carcinogans which are noted NTF, IQRC‘ or OSHQ“Z zn the ather llmlt’ e
reccmmendad columna. ' R S w . e, -
*ﬁ%ﬁ**ﬁ**m%m&m@mmﬂmmmﬂm

3 L S SR e Ml S .
This prmduct ccntﬂlns pxgmenta wh::h may became & dust HUISdﬂCE when T

Tmes . -

removad By abrasive blasting,- sandimg, or’ grindimg. <70
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SECTION IIZ FHYSICAL DRTA

Boiling Rangs: Mich-— 2FT.¢ F LG 2is.0 F
Vapers Frassure: 27 .00 MHHG 3488 F
Vapor Dens ity Meavisr Than Air
Evaporatisn Ratzs: Slowsr than Ziher
Weisht e Gallan: F. 77
MOIC: 220
Fhaysical Staztes:r LCIGUID
FppeEaraccsy BLUE
Sdor . AROMETIC
watﬁr Sclubilistv:  INSOLUBRLE .

UN Mumier:  12£8 FESIM SCLUTICM, FLAMMOSELE

SECTICN IV FIRE AND EPLOSION HAZARD DATA

2SHA Flammaizility Classification: Class 10 DOT: Flammablsa Liguid
Aoetual Flashpoint TCO: 32.0 F
Ezplosicon Leavel: Lowar- i.1 Upper— 12.8
8 watar sire2am 2an scabtisr flamas. A spray of wabtsr may be usad tag cool

Tira-expasad containers.

LT INGUISHING MEDIA
Usa Foam,
Fire
Taczoiace.

CO0Z, Dry Chemical,
fightars should uss splf—ccnt¢1ned brnathlng agpparatus

UNUSUAL FIRE AND EXFLOSION HAZ

Watar Fog

with full

2lactrical squipment,

Keen containers tightly closed. Iaoldte frcm hm«t
sparks, amnd gpen flamne. Uapors may be heavier than air “nd may tiravel
along tha gravnd tefaore ignitions/flashing back to vapor sgurcs. Keep
waldimg or cutiing eguipment away from producth.

SECTION U  HEALTH HAZARD DATA
EFrECTE CF EXCESZIVE QUEREXFUOSURE - .
Regoris h&ve agsoc iatad repeated and prolomyad occupational overexpasurs to

salvents
misusa bw

Rarmiul or ratal.
criate, @ :.n;l, 7
&gl icaticon unlass
apelicable limiis.
raspirator uss.

ttad resgir
air menitorimg
Fallow raspira

Vapovs of this product may

ueEaer

FIRET /ID
EYE CONTARCT:
immadiztaly.
EKIM CONTRCT: Flus
INHARLATION:
i7

WEL-HERER

!_‘L

hy

raspiratory tiact,

« with permanent brain amnd nervous
daliberately concantrating and inhaling the cont2nts mayw be
Dm not breathe vapoers or spray mish.
abor (NIOSH/MSHS approved) curing and afber
atas vapor/mist lsvels ars
wor manufachgrsa

cxuse irritation of the eyes,
mucous membranes .,

wash with copicus
contaninatad clothing prompthly.
Ramgve 2xpagsd
Cdntact a phy

sS Lo ian

demcnsty

immediataly.

system Jamauge.

-1
| -

and skin.

Flush with luks warm water for 15 mihutes.

amounts of lukz warm watar.
Wash thoroughly with soap
individial to fresh air.

)

Intentional

Wear

directions fdir

nosa,

throat,

Saek physician

an appyo— .

a2 low

e

Ramove
amd watars’

Rastora breathing
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IﬂuEaTION- Rinse muAth meedxztc*v. GFive 2:iposed ipdividual & LS S ounces
a7 LLhguilcE.  (Mever give anyining by mcuith Lo an gnconscious person.d Do
NOT imvduc2 vomiting unless advissd by 2 phvsician., Contact a physician

immediatzly.

The Intzsrnaticnal Agsnoy for Rese2arch on Cancar (IARC) has classified
shyvrene as & possikle human carcsinogen (olass 2B). The IARC 28
clagsitication iz not bazad on =aganlCEﬁt new svidence that styrasne aight
D2 & carcinogen, Db an a vevisesd IARC classification schame and new data
an ghyrsEnse oxids.,

SECTION WI REACTIVITY DATAR

ONDITIONS TO RVO2ID

Aws id axposure to sparks, open flame, hot surfacss, and
and ignition.
FRODUCT STRERILITY: takley hazardous decompasition not expaciad;  thermal
decamnpos ition may produce toxic oxides of carban and/or nitroge
INCOMPATIRILITY (Matarials to Gvoid)

This product is incompatibles with strong acids, peroxides, amd other
oxidizing agants, organic netal zoaps.

211 sguress a7 heat

by

ECTION YII SPILL OR LESK FROCEDUREZS

ETEFS TO EBE TAKEWM IM CRSE MATERIAL IS RELEASED OR SPILLED

Stay upwind and away fram spill unlass w2aring appropriate protective .
aquipnent. Stop andsor contain Jdischarge if it mav be done safely. Kesp
all sourcss of ignition away. Uentilate arsa of spill. Uss non—sparking’
tonls for cleanup. Cover with inert material to raduce fumes. Keop out of
drains, sawars, or waterwavs., Contact fire autharitiss, Notify local
health and pollutico control agenciss. Call spill response teans 17 large
spill. -

WASTE DISPFOSAL METHODR

L2 NQT FLUSH TO SEWER, WATERSHED. OF WATERWAY- .
Disposa of in accordance with local, state and federal regulations. Do not
incinerata closad containers. '

il SECTION VIII SAFE HANDLING AND USE INFCRMATION
WENTTI_ATION
Use ventilaticn as reguired to control vapor concentrations. Awoid
pralomsad o rapeated breathing of vapors. If azxposurs axceads TLY, us2 a
MIDSH=approvad respirator to pravant overexposure. .
FROTECTIVE GLOVES .
Revuired Tor prolomged or repeatad ccntdct. Wezr resistant gloves such as |
natural ruabbere, neapren-, buna N or nitrils. 6&n apron should be worn a7 |
avoid skin contacta . i N oo
RESFIRATORY PROTECTION . .- .
In outdoor or cpen areas use (NIOSH/MSHA approved) mechanical letar
respirator to ramove solid airbarne particles of overspray during
spray application. In restricted ventilation ar2as use (NIOSH/MEHA
appravad) chemical-mechanical Tilters designed 4o ramove a combination of
particulats and gas and vapor. In confined ar2as usa (NIOSH/MSHA approved?
alr line tyge raspirators or hoods.  Raspiratory protection may alsg be
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AECESsATY 10 any later aanufacturing operad ians in which the grodust nay

Bpoam2 airborne in the form of vapor or dush.

SECTION IX E&FECIAL FPRECAUTIONS

HANDL IMG AMD STORACE: Use in accerdance with good imdusirial workplacs
practicesy avold unnecassary oontach; wash fhorsughly afisr handlingy swo
in & 3y ar3a away Tora sxcsszive heat.

CTHER FREZSUTLONE: For industieizl us2 anly.

Ferzannsl should avoid inkalaticn of vapors. Farsonal contact with the
product soould be avoilded.  Should contact be nade, reEmove sahurabsd
Siothing and Tiush afvscted skin arsas with watsr. Containers of this
mawer izl may e hazardous whan engiied. Since empt:sd centainers retain
product residuss (vapor, liguid, amndsor sclid), all hazard gprecautisas
Fiven 1n this shest must be obhsarved.

NOTICE - Regorts have associated repeatad amd prolomged cocupaticonal
OVRTRADOSLT2 1o solvents with peroanent Braio and nervous sysiam danzags.
Intentional misuse by Jdeliberately concentrating and iphaling thes contents

may ke haratel or fatal.

SECTION IX (E) DOT INFORMATION

Flammable Liguid 3 Packing Group III

CBECTION X Section 312 Toxiso Chemicals

This product contains the fallowing toxic chemicals subject to the
repovrting requirements of section 313 of the Emergency Flannimg and
Lommunity Right-~To-Knaw fet of 1728 and of 40 CFR 372: -

-~

Chemicxl CAS Numbier Weight X

METHYL. METHECRYLATE 80-42-4 S-10
ETYREME 100~42-5 32.03

THE INFORMATIOM COMTAIMED HEREIN IS IMFORMATION RECEIVED
FroM OUR RAW MATERIAL SUPFLIERS AMD OTHER SOURCES AND

IT BELIEVED TO PE RELIRBLE. THIZ DATA IS NOT TO BE TAKEM
RS A WARRANTY OR REFRESENTATION FOR WHICH NESTE POLYESTER
AZSSUMES LEGAL RESFONSIZILITY

ar




MATERIAL SAFETY DATA SHEET : Fage 1
FOR GELCOATS, RESINS, AND RELATED MATERIALS

Praparad twy— EK
Date of Preparation— 02-11-F4% Forz: CATALINA YACHTS, INC.

Manufacturer: NESTE FOLYESTER 7200 BRYGN DOIRY FRORD
Address : 5104 Wheeler Avea. LARGO FL 24&47

Fort Smith, AR 72901

Telephons No.: (301) &446~7845 CHEMTRELC (B00) 424-=73QC

SECTION I FRODUCT IDENTIFICATION

A

Manufacturer's Code Ddentification: WG-21455 Revision 1%
Product Classs
Trade Nane: CATALINA WHITE GEL CoAT
HMIS Information: Health- 2 Flammability- 3
Reactivity- 1 Fersonal Protective Equipment- I

Safety Glasses, Gloves, & Combination Dust and Vapor Respirator

SECTION II HAZARDOUS INGREDIENTS

MRATER 1Al b4

Q7 STYRENE : Casr  100-42-5
X BY WT: 32,46

{ -, EXFOSURE LIMIT: -
) ACGIM TLU/TWA _ S0 FEM
| OSHA FEL =0 FEM
TLU-STEL 100 FEM

OTHER LIMITS: . :
IARC 2® ’

13 METHYL. METHGCRYLATE CASR S0-42-4
Z BY WT: ¢ 5 -

EXFOSURE LIMIT:
ACSTH TLU/TWA 100 PR
TLU-STEL 75 PEM

This prcduct cant«;ns one or more reported carcinogens or :uspected
Carcinogens which are noted NTP FQRC‘ aor GSHQ—Z in the otheyr limits

reconnendad columna o Tt _{.ﬁu. e
**%***%********************h***********************************%****ﬁ******

T T A e T *%****Wm******i *-X-**'x-******************m*****%********J'b*

Nt - .

This ptoduct ccntalns plgments wh1ch mdy"beccme & dust nulsdnce when
removed by abrzxsive blastingy sanding, or. or indimgs ST
*%****%%****K*****************************************%*&****%*%*E**%*****%

4 NS _'.. - " . Ta
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CQTQLINQ WM ITE GEL COAT N
SECTION IIT FHYSICAL DATA
Boilimg Ramge: High-— 275.0 F Lot 214.0 F
Vapoyr Fressura: 22,00 MMHRG @83 F
Vapar Density: Heavier Than Air
Evaporation Ratez: Slower than Ether
Weight per Gallon: 11.12
VvoC: .012
Fhvsical State: LIQUID
Appaarance:  WHITE
Ddor:  AROMATIC
Water Solulility: INSOLUERLE
UN Number: 1886 RESIN SOLUTION, FLAMMRELE
SECTION IV FIRE AND EXFLOSION HAZARD DATA

Q€HEA Flammakility Classification: Class 1C DOT: Flammaoles Ligquid
Actual Flashpoint TCC: 83.0 F '
Explosdion Level: [Lower-— 1.1 Upper— 12.5

A water stream can scatter flames. A spray of watsr may be wsed to cool
fire—axpossd containsrs,

EXTINGUISHING MEDIA

Use Foam, CO2, Drvy Chemical, Watar Fog

Fire fightars should use self-containad breathing apparatus with full
facepiece

UMUSUAL FIRE AND EXFLOSION HAZARD: -

Keep containers tightly closed. Iseolatz from heat, electrical ipmsnt,
sparks, and open flame. Vapors may be heavier than air and may wravel
alorg the ground before ignition/flashimg back to vapor sourca. Kesp
welding or cutting egquipment away from product. '

F

SECTION V¥V HEALTH HAZARD DATA

EFFECTE OF EXCESSIVE QOVEREXFOSURE

Rgports have associated repeated and prolonged cccupational overaxposure to
solvents with permanent brain amd nervous system dJamage. Intentisnal
misuse by deliberately concentrrating and inhaling the contants may be
harmful or fatal. Do not breathe vagors or spray mist. Wear an appro~—
prizte, progerly fitted respirator (NIOSHMSHA approved) during and after
application unless air monitoring. dJemonstrates vapor/mist levels are below
appelicable Limits., Follow respirator manufactuwrer's directions for
respirator use. i -

Vapors of this groduct may cause 1rr1tdt1on of the eyes, nose, throat,
wpEper vespiratory tiract, mucous memtranes, “and skln. o -

FIRST AID . s

EYE CONTACT: Flush with luke warm water for 15 minutes. Seek physician
immediately. ' )
SKIM CONTACT: Flush wash with copious amounts of luke warm water. Remowsa
cantaminatad clothing promptly. Wash thorouwghly with soap and watar.
INHALATIUN: Remove exposed individial to fresh air. Restore hreathing

if required. quta:t a physician immediataly.
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INGESTION: Rinse mouth immadiztaly. Giwve sxposed individual 4 to 8 ounces
of liguid. (Maver give anybthimg by mouth to an unconscious person.? Do
NOT induce vomitimg unless adwvisad by & physician. Contact a ohysicizn
imnediately.

The Internaticonal Agency Tor Research on Cancer (IARCY has clasgzirtied
styrena as a possible human carcinogen (zlass 28). The IARC 2R
clxssification is not based on significant new evidence that styrens might
b2 a2 carcinogen, but on a revised IARC classification schems amd new data
an styrene oxide.

SECTION VI REACTIVITY DATA

CONDITIONS TGO avidIh

Avioid exposwre to sparks, opEn Tlame, hot suwrfaces, and all sowrcess of heat
zvd lgnition.

FRODUCT STREILITY: Stable; hazardous decomposition not expectad;  thermal
decompaas it ion may produce toxic oxides of carbon and/or nitrogen.
INCOMPATIBILITY (Materizls to Avoild)

This product i3z incompatible with strong acids, peroxides, and other
oxidizing agents, organic metal soaps.

SECTION WII ESPILL OR LEAK PRUOCEDURES
ETEFS TO BE TAaKEMN IN CASE MATERIAL IS RELEASED OR SPILLED
Stay upwind amd away fram spill unless wearing appropriate protective
aquigpmant. Stop and/or contadin discharge if it may be done safely. Keep
all souwrces of ilgnition away. Ventilate area of spill. Use mon—sparking
Chools for cleanup. Cover with inert material to raduce fumes. Kesp out of
drains, sewars, or watarways. Contact fire auvthoritiss. Netify local
health and pollution control agencies. Call gpill response teams 17 large
spill. S
WASTE DISFOSAL METHODR .
DO NOT FLUSH TO SZWER, WATERSHED, OR WATERWAY.
Dispose of in accordance with local, state and federal regulations. Do not
inzinerate closed containers.

SECTION VIII SAFE HANDILING AND USE INFORMATION

VENTILATION .

Use ventilation as required to control vapor concentrations. Avoid
prolongad or repeatasd breathing af vapors It eaxposuwre szxoceeds TLYV, use a
MIOSH~zpproved resgpirator to prevent o&erexPOburﬂ

FROTECTIVE GLOVES ! :

Regquired for prolonged or repeated contact. Wewr resistant gloves such as
natural rubber, neopr2ne, buna N or nitrile. An aproen should D2 worn to
avold skin contact. . -

RESFIRATORY FROTECTION

In outdoor or open areas use (NIOSH/MSHA approved) meuhdn1Cdl filter
respirator to remove solid airborns particles of overspray during

spray application. In restrictad ventilation areas use (NIDSH/MSHA
apmroved) chemical-mechanical filters designed to remove x combination of
particulxte amd gas and vapor, In confined arexs use (NIOSH/MSHA agproved)
air line type raspirators or hoods. Respiratory crotection may also be
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necassary in any later masnufacturing operations in which the product nay
fhecome airborne in the form of wapor or Jdust.

SECTION IX SEPECIAL FRECAUTIONS

HAMDLING AMD STORAGE: Use in accordance with good industrial workplace
practices; avoid unnecessary contacht; wash thorouwghly after hamdlimg; stors
in a dry area away form excessive heat.

OTHER FPRECAUTIONS: For industrial use anly.

Fersonnel should avoild inhalation of vapors. Fersonal contact with the
product should be avoided. Should contact b made, remove sabtuwrated
clothing and flush affected skin areas with water. Containers of this
matearial may b2 hazardous when emptisd. Since smptisd containers retain
product residues (vapor, liguid, amdsor s01id), all hazzard precautions
gJiven in this sh=2e2t must be cbrserved.

PETE T

NOTICE - Reports have associated repeated and prolonged occupational
pveraxposure to solvents with permanent brain z2od nervous systen daeage.
Intentional misuse by deliberately concentrating and inhaling the contants
may be heaoraful or fatal.

SELCTION IX (B, DOT INFORMATION

Flammable Liguid 3 Facking Groum IIT

SECTION X Section 3123 Toxic Chemicals

This procuct contains the followimg toxic chemicals subject to tha
repovting reJquirements o7 section 312 of the Emergency Flanning and
Community Right-To-Know Act of 1728 amd of 40 CFR 372:

+

#

Chemical CAS Number Weight X
STYRENE 100~42-5 32.50
METHYL METHACRYLATE BO—&2-& < 3

THIS INFORMATION CONTARIMED HEREIN IS INFORMATION RECEIVED
FROM OUR RAW MATERIAL SUPFLIERS AND OTHER SOURCES AND

IS BELIEVED TO BE RELIABLE. THIS DATA IS NOT TO BE TAKEM
AZ A WARRANTY DR REFRESENTATION FOR WHICH NESTE FDLrCSTER
ASESUMES LEGAL RESFONSIBILITY




*ﬂ%ﬁ.‘l FIBERGLASS TQUCH UP
AND REPAIR
~183, Shallow Nicks, Gouges, Smail Holas
1t do not paneate thraugh the huil)

These repairs are eaty because oniy tne surface of the boat is da.
maged. They fall into two categories: {1} damage to the gel coat
coiared outer surface, and {21 hotes or gouges that are desn enough o
panetrate the fiber glass reinfarced area of the boat. The resair opera-
tions are sirnilar,

For camage o the gel coat surtace, you will area a small can of get
coat, of the same coilor a3 your boat, ana a smail amount of ctalyst.
ror deeper Noles or gouges {1/8" or morel you will aiso need some
snort strands of fiter glass whicn can e trimrmed from fiber glass mat or
purcnased in the form af “milled fibers.” These marteriais an be pur-

cnased from your dealer.

(nm

12}

{3)

]

Se sure the 2082 around the darmage is wiped clean and dry, Re
mave any wax ar gil from the inside of e hole or scratch.

Using a power drill watn 3 burr attachment, roughen the botiom
and sides af the damagad area ang featner the egge surrounding
the scraten or gouge. Do nor “ungercut” this edge. (I the
scrateh or hoie is shallow and penetrates onty the color gel
coat, skip 1o steo Na. 8.)

Int0 a jar Yid or gn 3 piece of cardboard. pour a small armaunt
at gel coar . .. just encugh to fill the area Deing warkeo on.
Mix an equal amount of millad fibers with tnis gel coat, using
a putty knife or smail flat stick. Then add two droos of
catalyst, using an evegrapper for sccurate measurement. For
a half-dailar-nza cile of gel coat, this amount of catalyst will
give yau 15 ta 20 minutes working time before it beqins to
"gei”.  Carefuily cut the catalyst into the gel coat and mix
thoergugitly.

o
Rt

{4} Work this mixture of get coat. fibers and catalyst into the

darmnaged area, using the sharp point of a putty knife or knife
blade to press it into the bortam of the hole and (0 punciure
any zir bubbis which may ocsur, Fill the scraten or nole above
the surTounding undamaged area about 1/16™,

Lay a prece of cetfaohane gr waxed caper over the recair 10
sut off the air ana start the “cure.””
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Tue Love O A Grarr GaRrIEs TuroucH FRom SurrAce To SURFACE

The WBZ000 System

Six interior and exterior water
based wood coatings for marine
applications.

Developed by Target Enterprises,
a leader in the water-based coat-
ings industry since 1989.

A Variety of Attractive Looks

Target's water-based coatings
offer a wide range of finishes to
match your design and construc-
tion needs. For that ultra-modern
look, aur super clear WB2000
System will give your exotic woods
the rich, warm giow they truly
deserve. And, for the traditional-
ist, our Oxford Series coatings pro-
vide the classic color tones of

“Old World" varnish.

3

Time Savers That Perform

WB2000 System dries harder and
resists scratches better than tradi-
tionat varnishes and lacquers.

Qur exclusive waterborne ure-
thane formulations are designed
specifically to withstand extreme
environmental changes that cause
catalyzed furniture lacquers to
check and crack and varnishes to
turn yellow.

Environmentally Responsible

WB2000 is non-flammable, aimost

odorless and cleans up with regular
tap water. You won't need extra
thinning solvent. And, Target
coatings have half the VGC
content of oil-modified varnishes.
Whether you're a small boat
builder or a large manufacturer,
lower emissions equal a cleaner,
safer environment.

From New Construction

to Hestoration

WEB2000 coatings have been used
on hundreds of production boats
and custom yachts around the
world. However, new construction
is not the only place you'll find
Target. |n their quest for dramatic
results, hundreds of boatyards and
restoration craftsmen are now
using WB2000 to bring old classics
back to life.

Qur customers trust Target for
quality coatings and friendly techni-
cal support. We have trained more
QEM and restoration specialists in
the use of water-based coatings
than any other coatings manufac-
turer in the marine industry.

After all, we understand the impor-
tance of helping you maximize your
efficiency with our system.

Billy Black Photography
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MAINTENANCE GUIDE - (Continued)
BOTTOM PAINT PREPARATION:

All catalina 400‘s have a blister resistant gel ccat. Special
pracaution must be used when preparing this bottom for painting. The
underwater gal coated surfaces must be thoroughly dewaxed to remove all
mold release wax from the gel coat. There are dewaxing cleaners sold
by most bottom paint manufactursrs. Follow the product instructions
carsfully, it is critical all wax ba removed before applying any primer,
sanding or painting the bottom. After dewaxing, the bottom can be
prepared by lightly hand sanding with 120 grit paper. Be careful net
to reduce the gel coat film thickness. An etching type "no sand" primer
may also be used. Do not reduce the gel coat film thickness. Improper
bottom preparation will void your Catalina Yachts Gel Coat Five Year
Limited Warrantv.

Anti-fouling paint should be applied to the bottom of your Catalina 400
if it is to be moored in either fresh or salt water for any length of
time. There are many brands available. Anti-fouling paint prevents the
growth of algae, barnacles, and other fouling organisms on underwater
surfaces.

Boats which have factory applied bottom paint may be repainted following
the paint manufacturers inatructions which are within this manual.
Should you be uncertain about the type of paint en your boat check with
your dealer first to determine if your beat was painted at the factory
or after delivery to the dealer and ask what type of paint was used.
Not all paints are compatible and can bave reactions which will result
in a poor finished surface. If you cannot determine what paint is now
on your boat, try a test patch of the paint you intend to use, let it
dry and check for a reaction before proceeding. Your dealer or local
paint supplier will often be able to make some specific recommendations
for anti-fouling paint to be used over a paint of unknown composition.

The hull, bottom and rudder of your Catalina 400 are protected by
Blisterquard gel coat, and the specific recommendations for the
preparation of Blisterguard must be followad. The keel is a lead
casting which has been faired with a minimum amount of polyester
compound. The hull to keel joint is faired and fiberglassed over to
create a smooth connection. The keel and joint are painted with an
epoxy paint at the factory. Be sure to check for compatibility if you
are painting your keel for the first time.

INTERIOR TEAK MAINTENANCE:

The interior joiner work of the Catalina 400 is coated with a clear,
non-yellowing, aliphatic, water-based polyurethane to provide a durable
finish. Normal household fine furniture cleaners can be used to help
protect and keep the finish leooking new. Do not use any harsh solvents
such as lacquer thinner or acetone as these will destroy the fine
finish. If in doubt about a particular cleaner try the cleaner on a
small inconspicuous spot first before deoing a large area.

IMPORTANT : Always be sure to have adequate ventilation when working
with varnishes, c¢leaners, oils or paints.
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MAIRNTENANCE GUIDE - (Continued)

SPAR AND RIGGING MAINTENANCE:

STANDIRG RIGGING:

Your beat 1s equipped with stainlesa steel standing rigging, and Dacron
running rigging to give you years of trouble free service. Bowever, due
to normal wear and tear, it is recommended that a periodic inspection
be made on all fittings and wire. fTurnbuckles should never be neglected
and should be ungscrewed from time to time in order that they do not
seize. Every three months should be about right for the average sailor.
A slightly bent turnbuckle shaft or broken wire in your shrouds should
be replaced immediataly.

Under most conditions, 1 X 13 standing rigging has a safe "working” life
span of approximately five years, seven years under ideal conditions.
Factors which reduce the life of the wire are environmental factors such
as high humidity (Florida, the Caribbean, and Gulf States), and high
salipnity (Great Salt Lake, Gulf States, or mooring near a sea wall with
constant salt spray), extremes in temperature, and industrial pollution
{pulp mills, generating plants, acid rain and smeq). B8igh loading of
the rigging as required in most racing boats also induces stress in the
rigging system.

Many of us have to deal with at least one of these conditions and should
consider replacing standing rigging at the five year limit.

Unlike running rigging wire rope, which gives us clear signs that it is
detericrating by broken strandas and "meat hooks", standing rigging may
give no sign that failure iz imminent. The ugual point of failure of
stay or shroud is approximately 1/4" inside the bottom swedged threaded
stud fitting which threada into the turnbuckle barrel.

Although the stud is compreassed around the wire during the swedging
process, salt water and pollutants work down into the tiny cavities
between the wire strands and the inevitable corrosive process starts in
the crevice the first time the rigging becomes wet with salt water.

A common method of wvisually monitoring swedge fitting conditions,
employed by distance racers and cruisers, is te dab a small ring of
enamel paint around the joint between the wire and the awedge fitting.
This will help provide a means to see if the wire is pulling out of the
fitting. .

Another technigue used to check the condition of awedge fittings is a
"dye penetrant” test. Thia simple tesat will detect any cracks which may
develop in the fittings due to intermal pressure from the corrosive
process. Inexpensive dye test kita usually are available at most
welding supply stores. Dye tests usually are not required by weekend
sailors, but may be done before an extended cruise or ocean passage if
any doubt about the integrity of the rigging exists.

All stainless steel wire rope rigging will develop some rust film when
new, This is normal.

The rust is caused by two factors. When wire rope is manufactured, the
wire strands ars fed over steel rollers during the process of twisting
or laying the wire. Trace amounts of the ferrous steel from the rollers
and dies are transferred to the wire strands. As this small amount of
stmel rusts it causea a film on the new wire.

MURRAY
YACHT
SALES

DI\ X



MAINTENANCE GUIDE - (Continued)

The second cause of the rust film on new wire rope is the microscopic
veins of ferrous material which exist in stainless steel. After a
period of time, as the surface material veins are depleted, and the
stainless steel has been cleaned several times, new rust £ilm
development will slow to a mipimum.

For the average sailor, the best insurance againat a rigging failure is
a periodic {every six months is recommended) inspection of all rigging
parts, including turnbuckles, and replacement of atanding rigging as
required. .

IMPORTANT: ' If any wear or sign of broken strands is found on the
! running or standing rigging, it is time toc replace that
part. Using your boat when the rigging is worn could

cause the rigging to fail when you least expect it.

FITTINGS:

Marine fittings today usually need little maintenance. Deck hardware
should be hosmed down with fresh water after each 3ail in salt water.
Stajnless stael fittings such as pulpits and lifeline stanchions should
be cleaned and waxed pericdically to maintain their appearance. Winches
require occasional gleaning and lubrication. Wheres possible, a
maintenance brochura for your winches has been included in this manual.
Maathead fittings, halyard sheaves, etc., should be inapected, cleaned,
and lubricated periodically. Keep your equipment clean of dirt and
salt.

SPARS:

Like all other fittings, mast and booms suffer from salt water, air and
apray. These should be kept waxed where possible, and at least always
hosed down with fresh water. Always se= that the halyards are tied off
away from the mast. This will eliminate slapping in the wind, and
subsequent marking of the mast. Use a high pressure nozzle and shoot
fresh water to the top of the maat and spreaders. This will help keep
your sails clean too, as they rub on the mast and spreaders.

Inspect spreaders and spreader brackets for signs of fatigue. See that
enda of spreaders are wired and well covered with tape to prevent wear
on the sails.

Factory supplied masts are clear anodized, which should be touched up
if damaged to prevent corrosion. Automotive touch-up paint of a like
color can bhe utilized, if required.

SAIL MATNTENANCE:

Your sails should be protected from chafing. This can be done by either
padding the areas that touch the sail or by having your sailmaker attach
chafe patches to the sails themaelves,

You should check your sails frequently for any signs of wear and have
any tears or frayed stitches repaired immediately.

Sails should never be stored in the sun because they are asusceptible to
decay through exposure to too much ultraviolet light. Always keep your
salls covered when they are not in uae.

Sails should never be put away wet. If they are wet after sailing,
leave them in loose bundles and dry them at your first opportunity.
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MAINTENANCE GUIDE - (Continued)

For most problems such as common dirt, dried or caked salt, etc., try
serubbing the surface with a soft bristled brush and liquid detergent.
Aveid harsh powder detergents and stiff brushes, as they may damage the
finish or stitching. This approach should work nicely for most
applications. More severe stains can be taken care of by the following:

IMPORTANT: FOR WEITE SATLS ONLY!

BLOOD: Soak the stained portion for 10-20 minutes in a solution of
bleach (Clorex) and warm water. Generally 10 parts water to
1 part bleach. Scrub and respeat if necessary. Rinse
thoroughly, particularly nylon, and dry completely.

QIL, GREASE, TAR AND WAX: Warm water, scap and elbow grease
seem to be effective. On hard stains, propriety stain remover
and dry cleaning fluids should do the trick. Be careful to
remove all fluids, as they can soften the variocus resinated
coatings on sailcloth.

RUST AND METALLIC STAINS: These types of stains are very often the most
frustrating and difficult to remove. First scrub with,socap
and water and apply acetone, M.E.K., or alcohol. As a last
resort, you might try a diluted mixture (5%) of oxalic scaked
for 15-20 minutes. Hydrochloric acid, 2 parts to 100 in warm
water will also work.

MILDEW: Hot scapy water with a little bleach will generally prevail.
After scrubbing, leave the sclution on the fabric for a few
minutes and rinse thoroughly. When using a bleach, a residual
chlorine smell may be present after rinsing. A 1% solution of
Thiosulfate (photographers hypo)} should remove all chlorine
traces. Here again, rinse and dry well.

PAINT AND VARNISH: Acatone and M.E.R. should remove most common paint
and stains. Varnish can be easily removed with alcohol.

Mylar sails are coated with a plastic film and are easily damaged.
Avoid solvents, as they can destroy the film and fabric over a period
of time. Scap and diluted bleaches should take care of mosat stains.

Generally speaking, use all solvents with care. Always rinse and dry
thoroughly. It should be emphasized that nylon ripstop spinnaker
fabrica are less durable and more sensitive than their polyester
counterparts. Bleaches and golvents can ruin naylon if not used
properly.

Follow the above guidelinea, take your sails into your sailmaker for
periodical .inspection, and you will have many effective seasonsz of
sailing and c¢ruising pleasure.

4.9.1 INTERIOR CUSHION, FPABRIC COVER:

CLEANING:

1. Reqular vacuum cleaning or brushing in the direction of
the pile with a soft brush.

2. Stains should, if possible, be removed at once with a
damp cloth. Do not alleow staina to harden and age.

3. Greasy stains can be removed with ordinary c<leaning
£luid.
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4.9.2.

MAINTENANCE GUIDE - (Continued)

4. For overall cleaning, use commearcial types of upholatery
shampoo using only the foam to protect the back padding
from moisture. After a minute or so, resmove foam, and
when dry, vacuum or brush in the direction of the pile.

5. Do not use heat such as an iron or stsam.

6. The use of some kind of £abric protector, such as
"scotch Guard” is strongly recommended when the cushions
are new, and aftar each cleaning.

PLEATED SHADES

A ragular vacuuming is all that’s needed to keep the shades
looking new. DO NOT hand, machine wash, or dry clean, for it
will weaken the material. A good upholatery cleaner can be
used to apot clean the shades as required.
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DECOMMISSIONING:

WIRTERIZING YOUR ENGIRE:
LAYING UP1:

In cold ¢limates whers yachts are decommissioned during the winter, your
Catalina 400 may be safely stored in the water provided adequate
measures are taken to prevent ice damage to the hull. Check with your
yard to determine the feasibility of storing in the water.

When the boat is te be stored on land, the mast may be left stepped on
the deck. However, it is recommended that the mast be removed at the

time of hauling for a thorough inspection and preparation for next
season.

This allows plenty of time over the winter months to order and replace
any shrouds or rigging parts avoiding any delays in the spring
commissicening.

Following proper lay-up procedures will minimize the effort needed to
recommisszion in the aspring.

BEFCORE HAULING:

1. Refer to engine manual instructions for winterizing the
engine. Perform the appropriate in-water steps.

2. Consult the manufacturer‘s instrugtions for winterizing any
optional or owner-installed equipment.

3. Inspect the cradle on which the boat will be stored. Check
welds and padded poppits for condition and repair as required.

4. Lift the boat with straps at the locations illustrated.
AFTER HAULING:
1. Wash bottom, removing growth and loose paint.

2. Wash +topsides, deck and all other exterior fiberglass
surfaces. Wax all except the nonskid surfaces.

3. Remove all sails. Follow gailmaker‘s instructions, or
instructions in section 4.8, with regard to cleaning.
Schedule any repairs required and store in a dry place.

4. Remove all sheets and linea, clean and store in a dry place.
5. If the mast had been removed from the yacht, remove all stays
and shrouda from the mast. Wash the entire stay or shroud
agsembly, using fresh water and a stiff brush. Dry

thoroughly, and ¢oil inte large non~kinking coils. Stors the
coils in a dry place. Wash and wax all spars. Coil halyards
into non-kinking coils and put in a dark-colored plastic bag
to protect from sunlight if storing ocutdoors. Lash them to
the mast. Store the mast either inside or outside with
adequate support along ita length.

5. If mast is to be left in place, remove the boom, clean and
store as described before. Qlean shroud/stay end fittings,
toggles, etc. using fresh water and a atiff brush. Apply a
light coat of silicone grease, paying particular attention to
the end fittings where they connect to the stays and shrouds.

&7



5.0

68

DECOMMISSIONING: - (Continued)

7. Clean and lubricate all deck hardware that contains moveable
parta. Follow manufacturer’s instruetions on winches.

8. Remove all gear such as bocks, documents, bedding, FFD's,
anything moveable that is subject to rust, corresion or
mildew.

9. Remove all food supplies from lockers and ice chest. Wash out

ice chest’s intarior with a weak solution of Clorox. Leave
ice cheat lids open.

1¢. Stored batteries should be fully charged, and both positive
and negative terminals should be disconnected. The batteries
may be either left aboard or stored in a cool, dry placs.
Subwzero temperatures will not harm a fully charged battery.

11. Close all manual shutoffs for the stove fuel aystem.

12. Winterize the head system in accordance with manufacturer’s
inatructions.

13. Winterized the hot and cold water asystem, drain all tanks,

hosea, pumps and valves.

14. Remove all electronic gear that may require servicing during
the wintar.

15, Remove fire extinguishers f£for weighing, checking, and any
necessary recharging. If an automatic fire extinguisher
aystem is installed, return the cylinders to the yacht and
reinstall as scon as possible.

16. 1f cushions are left aboard, bring cockpit cushions below and
place all cushions on edge to encourage ventilation.

17. Leave all interior lockers open to encourage ventilation.

ls. Ensure that cockpit and deck scuppers are open and free.

19, If the boat is to be covered, ensure that the cover is

installed in such a way as to provide adeguata ventilation,
and that the cover is not permitted to chafe against the hull

or deck.

20. If the boat i3 not to be coveresd, ensure that mechanisms such
as winches and steering pedestals are provided with adeguate
covers.

21. If the mast is %to remain stepped, snug all shrouds and

halyards to minimize noise and wear.

GENERAL KROTES:

We recommend the following procedurea be followed when storing the yacht
for prolonged winter months. Begin by consulting your authorized dealer
about storing the boat in or cut of water in freezing climates. If at
all posasible, the manufacturer recommends keeping the vyacht in dry
storage for savers winters,

All through hull fittings should be drained and closed off. Water in
the sanitation system and other tanks should be pumped out. Fill the
lines and fittinga with antifreeze to prevent water from running in,
freezing or expanding, and c¢racking the lines and fittings.
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DECOMMISSIONING: - (Continued)

For diesel engines, consult the manufacturer’s manual for special
instructions.

Unless manufacturer’s manual states otherwise, drain the raw cooling
water from the block, disconnect the water intake hose from the through
hull fittings, attach an additicnal length of hose and place the end of
this hose in a bucket of antifreeze. Run the engine until straight
antifreeze comes out the exhaust line. Stop the engine at this point,
plug or cap the exhaust line, and remove the additional hosze and bucket.
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OWNER-USER RESPONSIBILITY:

GENERAL SAFETY TIPS:

1.

1g.

11.

Do not venture out when the weather conditions are unfavorable
or are predicted to become so. Listen to weather forecasts,
check with your Harbor Patrol Office, and loock out for small
eraft storm warnings.

Be especially careful in areas where there may be commercial
shipping traffic. Keep well away from shipping channels.
Reep a sharp lookout when crossing the shipping channels.

Learn the rules of the road. All other sailors will expect
that you know them and abide by them. The U.S. Coast Guard
{BBE-2) 400 S. Eleventh Street, 5.W. Washington, D.C. 20594,
will supply free literature on this. Your local branch or
Harbor Patrol Office may have it available.

If your boat has a Genca sail that obscures the helmsman’s
vision, have a dependable person in the crew keep a sharp
lookout under the Genca sail for traffic.

When sailing at night, provide safety harnesses for yourself
and your crew, and tis these lines to the boat. Use approved
harneases.

Purchase all Coast Guard required safety equipment and learn
how to use it.

Enroll in a Coast Guard class or other certified boating and
sailing ¢lass. You will learn a lot and enjoy sailing even
more.

Do not take more than a safe number of persons aboard your
boat when sailing.

Marine insurance is worth every penny you pay for it. Take
out insurance f£rom the atart. Ses your dealer for a
recommended marine agent if you do not have one.

RKesp all seat hatches and main hatches closed dﬁring rough
weather or gusty winds which could unexpectedly strike the
boat and cause a knock down.

CAUTION: The aluminum mast, and the metal parts conduct
electricity. Coming in contact with, or approaching an
electrical power line can be fatal. Stay away from overhead
power lines and wires of any kind, when launching, underway,
or when stationary.

REQUIRED SAFETY EQUIPMENT:
FIRE EXITINGUISHER?

Tt is wise to locate a minimum of twe, approved for marine use, fire
extinguishers, one for forward of the galley and one for behind the
galley, preferably below the cockpit hatch. Should stove or engine fire
start, you can always reach a fire extinguisher.

For example, you do not want to locate both of your extinguishers in the
head area hecause if you are located in the cockpit, you would have to
get by the danger area to reach them if the fire is either in the galley
or engine area.



OWNER-USER RESPONSIBILITY: - (Continued)

Dry chemical extinguishers should be inverted occasionally to prevent
the contents from packing. Extinguishers should be recharged yearly or
aftar sach use, according to manufacturer’s rscommendations.

LIFE VESTS:

Keep a Coast Guard approved life vest on board for each crew member.

Wear them during rough weather and night sailing. children should wear
vasts at all times no matter how much they object.

HORMN:

Your yacht should be equipped with a horn capable of producing a blast
that can be heard for a distance of one mile.

FLARES:

The law requires that your yacht be equipped with a minimum of 3
day/night flares.

SUGGESTYD SAFETY EQUIPMENT AND SAFETY PACKAGH:

MEDICAL XIT:

A basic medical kit is a wise investment for any boat owner. Suggested
items include: Motion sickness pills, aspirin, bandages, etc. He
recommend that you personalize your medical supplies for you and your
crew’s specific needs.

TOOL KIT:

A varied arrangement of tools is again, a wise investment to have on
your boat. Tailor your tool bex for the conditions that you sail. For
local sailing, with professional help just a phone call away, you only
nead a small array of tools. Howaver, for long range cruising, a more
extensive supply of tools will be needed.

SAFETY PACKAGE, FACTORY OPTION:
{Contants subject to change without notice)

PACRAGE

INCLUDES DESCRIPTION

1 West Marine TR-40 Anchor

35¢ 3/8" ACCO galvanized chain

7/18" anchor shackles

NE Ropes 5/8" x 250° anchor line with splico
Taylor "Big B" 10 x 26 fenders

NE Ropes 3/8" white nylon fender line (4 x 10')
Kent adult (Type II) foam life jackets

White Type IV throwable cushicn

skyblazer 50-10001 flare kit

Skyblazer hand-held red flares(3)

Tempe "Ozone Safe" horn

8" Chrome Bell

Kidde 10BC fire asxtinguisher

Small boat firat aid kit

Eversady halogon flashlight/batteries

NE Ropes 5/8" x 25* dock lines

Waste discharge plaque

Qil discharge plaque

L=
-

. el e el Y el

71

e ”



| W

72

OWNER-USER_RESPONSIBILITY: - (Continued)

ANCHORS, ANCHORING AND MOORING

The manufacturer suggests an anchor in the 30-40 pound range to be used
as a bow anchor in ordinary conditions. This anchor will only bhe
effective with at least 15 feet of 5/16 inch or heavier gauge chain and
at least 5/8 inch or heavier nylon line.

Under adverse weather conditions, a heavier bow anchor could prove
necessary, and possibly a plough type anchor might be reguired.

Inquire in your lecal area about anchoring procedures relative to the
place you plan to visit. Get the opinions of several experienced
people. And, always play it on the safe side in "making up" your ancher
and in using it. Co not forget to wire all shackle pins so they cannct
come loose under water.

REMEMBER: Lighter anchors are made more effective by increasing
the scope, i.e., the ratio of length of line and chain
to depth of water. A 7:1 ratio is recommended. This
means using 7 feet of anchor line for each foot in water
depth.

LIGETHING PRECAUTIONS:

Your yacht was not provided with a lightning protection system during
construction., The reasona are as follows:

1. There is not a procedure for lightning protection which is proven
relijable under all conditions. Yachts with elaborate lightning
protemction systems have sustained serious damage from a direct
lightning strike.

2. If the builder weres to assert that the yacht was lightning protected
it could instill a false sense of confidence in the owner or
operator, leading to less-than-prudent actions when lightning
threatens.

3. Lightning systems are "out of sight, out of mind", except when
lightning threatens. Generally, they are not checked and maintained
on a regular basis. A defect in the system (i.e., a break in a
ground line} coculd, in some cases, increase the risk of perscnal
harm, as well as damage to the yacht, as compared to a yacht with no
protection. The reason for this is that many lightning protectien
systems distribute the high wvoltage throughout the yacht before
allowing it to exit through the ground.

4. It is impossaible for Catalina Yachts to control changes which you,
the owner, may make to the yacht, which could affect lightning
protection system.

You, the owner, must decide whether or not you wish to equip your yacht
with lightning protection and, if so, the method of doing it. For your
guidance, a copy of ABYC recommendations is attached. The following
suggestions and comments are also offered:

1. Keep the system as simple as possible. Thias will facilitate both
installation and inapection/maintenanca. Perhaps a single oversize
ground (battery cable) from the mast base to the angine, coupled
with external shroud grounds (see 2 below), will maximize
reliability.



HINIX

CWNER-USER RESPONSIBILITY: - (Continued)

2. ABYC recommends straight-line wire runs, which is virtually
impossible within the yacht. For grounding the shrouds: A battary
cable, which clips to each ashroud and extends outside the yacht to
the water, can minimize the number of bends required. This method
has the added advantages of keeping the power surge outside the
boat, and allowing easy, routine inspection. The obvicus
disadvantage is that the clip on cables are not a permanent
installation and may not be in place when an unexpected lightning
strike occurs.

3. Use only top quality materials and go oversize wheraver possible.

4. Keep all permanent attachment points and connections where they are
readily available for inspection, yet protacted from damage or
inadvertent disconnection.

Factory installed metal tanks, 110 volt systems and major components are
grounded to the engine. The engine is grounded via the shaft and
propeller to the water. The purpose of intermal grounding is for static
charge contrel and accidental shorts in the intsrnal systems - not to
provide lightning protecticon. However, you can incorporate the ground
lines present in a lightning protection systam you may wish to add.

By far, the most important consideration ragarding lightning is
observing common sense safety precautions when lightning threatens. The
key considerations are listed in the American Boat and Yacht Council
(ABYC) publication, which is reprintsd hersin for your referenca.

URRAY
'ACHT
ALES 73
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RECOMMENDED PRACTICES AND STANDARDS COVERING LIGHTNING PROTECTION

PROJECT E—4 ABYC E~d--35

Bazed on ABYC't szemment of the state of existing technology and the problems axsociated with achieving the
requirements of this standard, ARYC recomumends complianee with this standard by Auguse [, 1985,

E—4.1

242,

E—43.

E—~44.

PURPOSE

These recommended practices and standards sstablish requirements for the design, construction and
instaflation of lightning protection equipment on boats.

SCOPE
These recommended practices and standards apply 1o power and sailboats ax indicated.

NOTE: A lightning protection system offers no protection when the boat is out of warer and is not
intended to afford protecrion if any parr of the boatr comes in contact with power lines while
afloat or azhore.

DEFINITIONS
2. Air Tominal - A metal rod that terminates in 3 sharp point.

b.  Lighrning Ground Plate — A means to conduct the electrical current from 2 boat’s conductive
elements to the water in which the boat floats. A separate lightning ground plate may be used or
it may also serve other purpcses. (See ABYC E—4.5.4.)

¢. Lighrning Protecrive Masr ~ A conductve structure or if non-conductive, equipped with 2 con-
ductive means and an air terminal.

d. Zone of Prorection — An caentiaily cone shaped space below 1 grounded zir terminal or mast or
overiead ground wire which is substantiaily immmune to direct strokes of lightning. (See Appendix)

REQUIREMENTS - IN GEVERAL

Succemtfil protection of persons and watercraft from lightning is dependent 1ipon a combination of de-
sign and maintensnce of equipment, and on personnel behavior. The basic guides contained in this
standard shall be considered and used in designing and installing a lightning protection system. However,
in ﬁe:n of the wide variation in structural design of boats, specific recommendations caanot be made to
cover all cases.

—  Design is covered m this and the following sectiont of this standard.
—  Maintenancs of equipment is covered in the Appendix.
—  Penonnel behavior & covered in the Appendix.

3.  To provide an adequately grounded conductor or lightning protestive mast, the entire circuit from
the top of the mast to the ground shall have x conductivity not lexs than that of an § AWG copper
conductor and the path to ground foliowed by the conductor shail be emsentiaily straigirr.

b.  If there are large metal objects such ax tanks, engines deck winches, stoves, etc. in proxinury to the
grounding conductor, there will be 1 strong tendency for sparks or sideflashes to jump {rom the
grounding conductor to the metal object at the closest point., To prevent damage from such side-
{lzshes, an interconnecting conductar at lesst equal to § AWG copper shail be provided at all places
where they are likely to cccur.

¢.  Large metailic objects which are not part of the electrical system of the boat and which sre not
siready grounded due to their own functionsl or other requirements may he grounded directly to
the ground piate, provided that it is not practical to interconnect with the lightning conductor or
bonding systems. (See ABYC E—4.6.d.)

ﬁ ©igas Amarcan Boat and Yzt Council, Ine.
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REQUIREMENTS = MATERIALS

.

c.

Carrosion - The material used in 2 lightning protective system shall be resistant to corrosion. If.
a8 in centain installations. it is impractical to avoid 2 junction of dissimilzr metals, the carrosion

effects can be reduced by the use of switable platings or special conrrectors which are availuble
for such purposes.

Wire Conducrors -
(1) Wire conductars shall be stranded copper nat less than 8 AWG.

(2) The size of any strand of a bare copper wire shall be not less than 17 AWG. Stranding of in-
suiated copper wire shall be Type II stranding per ABYC E-§, “AC Electrical Systems” or
ABYC E~9, “DC Eectnical Systems Under 50 Voits™,

Other Conducrive Aeans -
(1) Conduetivity shall be equal to or greater than 8 AWG copper wire.

{(2) The thickness of metal ribban or strip shall be at least 1/32 inches.

REQUIREMENTS = INSTALLATIONS

a.

c.

Conducnive Joints - Conductive joints shall be made and supparted in accordance with ABYC E-9,
“DC Elecrrical Systerns Under 50 Volts”.

Lightning Protecrive Mast Height = A lightning protective mast shall be of a height 10 prowide the
desired zone of protestion in accordance with the following:

(1) For a mast height not exceeding 50 fest {15m) above the water, the base radius is approxi-
mately equal (o the mast height. (See Figures | and Z)

(2) For mast heights in excess of 50 feet (15m) the zome of protection is based on the striking
distance of the lightning stroke. Since the lightning stroke may strike any grounded object
within the striking distance of the point from which finai breakdown to ground occurs, the
zone of protection is defined by a circular arc. (See Figure 3) The radius of the arc is the

striking distance (100 fest (30m)). The arc passes through the tp of the mast and is tangent
to the water. If more than one mast is used, the zone of protection is defined by 3rcs to all

masIs.
(3) The zone of protection afforded by any configuration of masts or other elevated, conductive,

grounded objects can readily be determined graphically. Increasing the height of 3 mast
above the striking distance will not increase the zone of protection.

Lighming Protective Mast Alternanives -

(1) If the mast is of nonconducting material, the associated lightning or grounding conductor
shall:

(2) be swendally straight,

(1) be securcly fastened o the mast,

(¢) extend at least § inches (150mm) above the mast,
(d) terminate in an 2ir terminai, and ‘

(¢} be led as directly as practicable to the grounding connection. (See ABYCE—4.3.)

©1985% Amancan Boax g Yxnt Council, lne,
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(2) A radio antenna or gutrigger may serve as 2 lightning protective mast provided it has con.
ductivity equivalent 1o § AWG copper and is equipped with: '

{a) lightning arresters,
{b) lightning prozective gaps, or
(¢} means for grounding during electrical storms.

NOTE:  Now-conducnng antenna mases with spirglly wrapped conductors are not cone
sidered suitable jor lighming prorection purpuses.

(3) The grounding of metal rod type radio antennas provides some protection for boats without
masts and spars, provided:

(3) Conductoms in the grounding circuit of the antenna have 2 conductivity equivalent 1o
8 AWG copper in accordance with ABYC E~4.5.b.

(b) The top of the anienna is not more than 50 ft. (15m) above the water, znd 2 line
drawn from the 10p of the antenna downward toward the water at an angle of 45
degrees to the vertical does not intercept any part of the boat. (Ses ABYC E—4.6.0.)

(c)  The antenna loading coil is provided with a suitable protective devies for bypassing the
lightning cuzrent.

NOTE:  Becawnse a loading coil presents a high impedence to the flow of lighming currens,
the portion of an antenna abave the bottum of a loading coil it nat effective oz a
lightming prorecrive mast.

Interconnection of Metallic Masses — Metallic masses aboard boats which are 2 permanent part of
the boat or are permanently installed within or about the beat, and whose function would nut be
sriously affected by grounding, shall be made 2 part of the lighining<onductor system by inter-
cormection with it. (See ABYC E~4.6.1))

EXCEPTION:  Comparatively mmall size merailic maxes,

NOTES: 1. The object of interconnecting the mezal parts of 2 hoat with the conductor is 1o
prevent damayge from sideflathes, e=xspecially in the case of rather extensive meral
objecns that are neariyy. The main principle to be observed in the prevention of
such damage is ro identify on a boat the pieces where sideflashes are most likely
0 cecur and to provide merailic paths. for them

2 To minimize flow of lightning discharge current throust engine bearings, it may
be preferabie to bond engine blocks directly to the ground plate rather tha 1o
an intermediate point on the lighming conductor,

Exterior Bodies of Metal — Metal situsted whaily on the exterior of boats thail be electrically con.
nected to the grounding conductor.

NOTE:  Exterior meal bodies on boats include any large masses such az horizontal guardrail,
hondrails on cadin tops, snokeztacks from gailey stoves, electric winches, davirs, metal
signal mases, and merailic hatches.

Interior Bodies of Metal — Metal situsted wholly in the interior of boats and which at any point
comes within 6 ft. (1.8m) of & lightning conductor shall be electrically interconnscted with this
lightning conductor.

NOTE: Interior bodiex of metal include enginer, water and fuel tanks, and consrol roas for
steering gear or reversing gear. It it not intended that srall metal objecrs such ot
compasses, clocix, guilev stoves, medicine cests, and other parts of the boat’s hard-
ware be grounded,

1988 Amnarecan Bost el Yacht Council, Inc,
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{17 Mewul which projects through cabin tops. decks or sides of boats shave the sheer shalk be
honded ta the nearent lichtning conductor at the point where the metal emerges (rom the
bozt and shall e grounded ar its lower or extreme end within the boar.

(2} ln order to pratest the radio transmutter, antenna feedlines shall be:

{a} equipped with mezns for grounding during electrical storms, or

(b)  protected by lichtning arresters or lighining protective cups.

Lighming Ground Connection = A lightning ground connecuon for 2 boat may consist of any
metal surface which is submerged in the water and which has an area of at least | sg. fr. (0.093m?2).

(1)  Metallic rudder surfaces. metal centerboards and kesls. or the ground plate for radio trans.
rutters may e used for this purposs,

{2) A metal hull itseif constitutes an adequare lightning zround plate.

REQUIREMENTS — VESSELS WITH METAL HULLS

If there is slectrical continuity between metai hulls and masts or other metallic superstructure of ade-
quate height in sccordance with ABYC E—4.5., then no further protection against lightning is necassary.

REQUIREMENTS = SAILBOATS WITH NON-METALLIC HULLS

i

c.
d.

Saifboats with metallic standing rigging will be adequately protected provided that il rigging is
grounded so that the mast and rigging meet the requirements of ABYC E—$.5. and £—4.5,

Saifboats will be adequately protected if all shrouds, back stays, preventers and continuous merallic
track on the mast and boom are grounded, These thall be eciectrically connected at the lower or
forward end and grounded to a metal plate on the huil or 10 2 metai rudder, centerboard or keel.
All stays and ail tracks shail be grounded.

Grounding of other abjects on sailboats shall be in accordancs with ABYC E«d.6.

Multihul]l boats chail provide 2 lightning ground connection in accordance with ABYC E—4.6.¢.
for each huil that has jtems to be grounded, artzched, or fitted to0 it. |

REQLEREﬂm - POWER BOATS WITH NON=-METALLIC HULLS

1.

Power boats may be adequately protected by a grounded radio snienna, outrgger, or other

grounded lightning protective mast in compliance with ABYC E—4.6., provided the height of the

mast conforms to that desctbed for the zone of protection.

b.  Interconnection and grounding of metailic masses shall be in zccordance with ABYC E—4.5,

REQUIREMENTS - SMALL BOA}S'

3. Small boats may be protected by means of a2 temporary lightning protective mast which may be
erected when lightming conditions are gbserved in the distance.

b.  Grounding provisions may be made by mens of a flexible copper wire 2nd 1 submerged ground

plate of at least 1 square foot (0.093m2) in arex.

1585 Amerscan Boat snd Ymeht Countil, 1nc,
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FIGURE 1 — BOAT WITH MAST NOT EXCEEDING 50 #1. (15mi ABOVE THE WATER

FIGURE 2 —BOAT WITH MAST NOT EXCEEDING 50 f1. [15m) ABQVE THE WATER

N PROTECTED ZONE WITH

PROTECTED ZONE WITH SOLID
ANTENNA EXTENDING THE
HEIGHT OF THE LIGHTNING
MAST TO PROTECT ENTIRE 80AT

LIGHTNING MAST ONLY

®
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APPENDIX — LIGHTNING PROTECTION

T his appendix contains additional information of a descriptive nature and recommendanons pertaining to mainten-
ance and behavior of perscanal.

E—4 Ap.l.

Ewd Ap2.

Ewd Ap.3,

Zone of Prorecrion - A grounded conductor. or lightning protective mast. will generally divert to
itself direct hits which might atherwise fall within 3 cone-shaped space. the apex of which is the
top of the conducior of lightning protective mast and the hase a circle at the surface of the water
having a radius which is related to the height of the top of the conduector or lightning protective
mast.

3. To protec: a boar of the size that renders the use of 2 single mast impracticable, additiona
lightning protective means shall be erected to form overiapping zones of protection.

b.  Boats with ungroundsd or non-conductive abjects orojecting above the metal masts or super-
structure may have these abjects protesied by 2 lightning ground conductor terminating in
an air terminal above the object,

¢ Whip.ype radio antennas shall not be tied down during - lightning storm if they have bean
designed as 2 part of the lightning protection system.

Maintenance — Lightning protection provisions are quite likely to recsive scant attention after
instzlladion, and therefors their composition and zssembly shail be strong and materials used shail
be highly resistant to corrasion.

3. Grounding of metallic objects for lightning protection may increase the possibility of harm-
ful galvanic corrosion. (Ses ABYC E~2, “Cathodic Protection™)

b.  If 2 boat has been struek by lightning, compasses, etectrical and electronic gear shail be
checked 10 determine whether damage or changes in calibration has taken place.

€. If 2 boat has been wruck by lightning the lightning protection system shall be inspected for
physical damage, system integrity and continuity to ground.

Preczurions for Personnel - The basic purpose of protection zgzinst lightning is to ensure the
safery of personnel. It is therefore appropriate that the following precauuens be taken:

3. personne! hall remain intide a closed boat, as far as practical, during a lightning storm,
b.  arms and legs shall NOT be dangied in the water,

€. consistent with safe handling and navigation of the boat during 1 lightning storm, perzonne!

d.  personnei shall NOT be in the water during z lightning storm, and
¢.  personnel shall aveid contact with meral parts of a sailboat’s rigging, spars, fittings and
ilings.

@19as Amancan Bost and Y sent Council, Ine.



WARNING LABELS
mIEST WARNTNG LABLIS WERE APPLIED TO YCUR C-30 AT TEE FACTORY, AND

. ZOMTAZY INFORMATION IMPORTANT FOR TES SAFE QPERATION OF YOUR BOAT.

") ZF Ay OF TEESE LABELS ARE MISSING, OR YOU REQUIRE REPLACDMENTS OR
iSDTTIONAL LABELS, PLEASE CONTACT TEZ CATALINA YACHTS PARTS DEPARTMENT,
“3egT £32-TTRC.

CAUTION

WARNING
0C NOQT OPEN
WHEN ENGINE IS RUNNING
CONTACT WITH HOT OR

MQVING ENGINE PARTS CAM
CAUSE SERIQUS INJURY

THE ALUMINUM MAST ANDO QTHER
METAL PARTS CONQUCT ELECTRICITY,
COMING INCONTACT WITH OR NEAR AN
ELECTRICAL POWER LIME QR LIGHT-
NING CAN CAUSE SEVENE INJURY QR
DEATH STAY AWAY FROM OVERMEAD
ELECTRICAL FOWER LINEX

-

PART # WS1 _PART # WS3
CH FIUWARD SIIE QF MAST ON ALL.ERGINE ACCESS
DOORS AND PANELS

IMPORTANT! IF ENGINE FAILS TO START AFTER 30 SECONDS '
OF STARTER MOTOR CPERATION, WATER MUST BE DRAINED FROM AQUALIFT
WUFFLER TG PREVENT SERIQUS CAMALGE TO ENGIMNE FROM COUOLING WATER BACXUP,

‘\} PART # WS4
. BELOW ZNGINE
INSTRUMENT PANZL



IMPORTANT

READ THE OWNERS MANUAL BEFORE
USING THIS VESSEL ADDITIONAL
COPIES OF THE OWNERS MANUAL ARE
AVAILABLE FROM:

C‘ataﬁhe;z// Yachis

21200 VICTORY BLVD., WOCDLAND HILLS, CA 91367 .

PART # WSS
IN TEE COCKPIT ON DECK

| IMPORTANT! IMPORTANT! |
} Close through hull valves |
| each time the head is used. |

PART # WS6
IN HEAD WEAR ACCESS DOOR
TC VALVES

CAUTION

'KEEP CURTAINS
AWAY FROM STOVE

PART # W57
OX OVERHEAD ABOVE STOVE




DISCHARGE OF OIL PROHIBITED

THE FeperaL WATER PoLLuTion CONTROL ACT PROHIBITS

THE DISCHARGE OF OIL OR OILY WASTE INTO OR UPON THE
NAVIGABLE WATERS AND CONTIGUOUS ZONE OF THE UNITED STATES,
IF SUCH DISCHARGE CAUSES A FILM OR SHEEN UPON, OR
DISCOLORATION OF THE SURFACE OF THE WATER, OR CAUSES

A SLUDGE OR EMULSION BENEATH THE SURFACE OF THE WATER.
VIOLATORS ARE SUBJECT TO A PENALTY OF $5,000.

L m

PART # WS8 N AFT COCKPIT SEAT

ft is illegal for any vessel to dump plastic trash anywhere in the ocean or
navigable waters of the United States. Annex V of the MARPOL TREATY is an
International Law for a cleaner. safer marine environment. Violation aof these
requirements may resuit in civil penalty up to $25.000. fine and imprisonment.

' US Lakes. Rivers 3 to 12 miles 12 to 25 miles Qutside 25 miles
Bﬁys. Scwﬁds and |ILLEGAL TO DUMP - ;
3 miies from share |Plastic ILLEGAL TO DUMPHLLEGAL TO DUMP
Dunnage. lining & Siastic o Plastic ’
1 packing materials unnage. lining &
LLEGAL TO DUMP that float. also packing materiais
Plastic & Garbage |f not ground to that flaat.
jFaper Metal less than ane inch:
Rags CrockeryiPaper Crackery
Glass Qunnage JRags Mstal
_ Faod Glass Food

State and local reguiations may further restrict the disposal of garbage.

PART # WSS ON GALLEY FRONT FACE
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IMPORTANT NQTICE
WASTE STORAGE AND DISPOSAL
In order to preserve our Marine Envircnment and to comply with the
MARFPOL V Treaty tenants, which are enforced by the U.S.C.G. as well as
other marine regulataory and pelicing agencies, Catalina Yachts reminds
you that your boat must have the following on board. All boats 26 feet
and larger must:

1. Display in a prominent place the MARFOL Treaty placard.
All Catalina’'s, Capri's and Morgan's built after 5/1/91 have
placards which meet MARPUL standards installed at the factory.
Should you need a replacement or have 2 boat built before
$/71/91, placards are available through Catalina Parts
Department. You are required to read, understand and educate
yeur crew and passangers of these regulations.

2. All boats 42 feet and larger nust display the MARPOL placard
described above and have a writtan waste management plan aboard.
A typical waste management plan follows. This is a waste plan
mode! only. You may fill it out and use it if it suits your
canditions or amend or modify as required. You may be askad to
produce your waste management plan if boarded by the U.S5.C.G. so
please take the time to complete, modify or draft a plan as
required and keep it aboard your beat.

WASTE MANAGEMENT PLAN

Vessel Name:

Person in Charge:

Sclid waste management proceduras:

1f the vessel is outside of 12 miles from shore:

All the garbage with the exception of food materjals and paper is
put in a garbage bag to be hauled to the dockside trash recsptacle
at trip's end. Food materials and paper generated in the galley
are collected in a bucket {(ar in a paper bag or cardboard box} and
the bucket emptied over the side (ar the food filled bag or box is
thrown overboard) by a crew member.

I? the vessel is within 12 miles o+t shore or returning to share:
All refuse materials ara put in a garbage bag and at the end of the
trip are hauled up to the dockside trash raceptacle by the deck
hand.

Crew education: At the beginning of each season all crew members
are reminded o? the refuse discharge laws and shown the MARFPOL V
placard posted in the galley. Crew is told that it is vesse!
paliecy to stow all garbage materials on board excapt for food and
paper when the vesse! is outside of 12 miles. The captain orients
all new crew and passengers to the rulas governing the vessel
including refuse laws and refuse handling.




PEDESTAL STEERING MAINTENANCE

To properiy maintain the moving parts in the top of the pedestal, it is
necessary to remove the compass and its cylinder. For proper alignment
when re-instailing the compass, we recommend placing three or four
lengths of tape on the pedestal and compass as shown below. Skt the
tape when remeving compass, align the strips of tape when re-nstalling
the compass for visual realignment. Your compass MUST then be
checked out for accuracy. Lubrication of needie bearings should be
done by squeezing Edson Fig 827 Teflon Lubricant into the hoies
located on top of the bearing housings inside the pedestal bowl, Spin the
wheel when squesezing the fubricant in to make sure the entire bear-
ing is serviced. Winch grease or water pump grease can be used as an
alternative, but don't let the bearings run dry. Do not over graase asit
will run onta the brake pads. Oil the chain with <30 weight motor oil,
Do NOT grease chain as it does not penetrate the links,

Inspect the condition of the wire, tansion of the wire and lightty oil.
Edson recommends placing about five layers of “Kleenex” on the palm
of your hand. squirt oil on the tissues and lightly oil the wire. This wiil
lubricate the strands but will also “flag” a broken ar hooked strand by
tearing off a small section of tissue. [f you do have a wire break, replace
the wire immediately. See Edson Fig 773 Wire and Chain Replacement
Kits. (Cautlon: Wire splinters can cause painful cuts.) Replacs the wire
after 5 years. If still good, keep the old wire on board as a spare,

-STEERING WIRE TENSION

A top quality roller chain to wire steering systam can be kept in “as
new” sensitivity by keeping the wire at a cotrect tension. Ta check for
proper wire tension, lock the whesl in position by using the padestal
brake, or by tying off the wheel. Cable tansion is best when you cannot

move the quadrant or drive wheel by hand with the whes! locked in
place. Over tightening will greatly reduce the sensitivity of the system.

It must be emphasized that all on board must be familiar with the
care and operation of the Steering System and engine controls. One pers
son must be assigned the job of maintenance and must be thoroughiy
tamiliar with the operation and intent of all the equipment. If at any time
your Steering System makes strange noises or reacts differentiy than
it has previously, you must find the causes immediately and correct the
probiem.

Screws, nuts, baits, as well as clevis and cotter pins that are part of
the steering system, engine controis or pedestal accessories, must be
checked regularly for tightness and wear, Failure to inspect all steering
parts, engine conirels and pedestal accesscries may cause loss of con-
troi or faijure of the engine or steering system. Al boats must have an
emergency tiller or its equivalent and all on board must be farmiliar with
its location and operation. An emergency titler driil is just as important
as a man-overboard drill and must be reguiarly conducted.

On a new boat and at least once a year, inspect the system when
under a srong load. On a calm day and under power, go away irom the
other boats and with the person who is assigned the maintenance
watching from below, put the whesl hard gver at full throttle. The
maintenance man shauld watch carefully for all parts of the system
bending, distorting, creaking, or giving any indication of failing if placed
under a heavy load for a period of time. If, for any reason something
did fail or needs adjusting, the day is early and you will have plenty of
time,

When leaving your boat at her mooring or slip, make sure that your
wheel is properly tied off. DO NOT LEAVE THE STEERING SYSTEM TO
FREE WHEEL. Qverianping

Radiai Qrive Puil-Pull System s Svartan
Systam Quadrant System fape for
Qil alignrrant
sheave i Taflon Fig 827
beanngs roller greaza lorward
Check cap chain shatt bearing
scraws for Check cap
tightness screwsfor Qi
tightness  wire an
/ Lubri shaaves 3 Fod R
“~Jn s
winrg::my Check ;:eﬂcn ﬁg 827 t\'.\‘_;,.-
i secur ase 3 i
m::l’!‘tm cgmfngg shatt bearing Qil threads
and mourting orn orake shaft
CLEANING STAINLESS STEEL system. cotmpasses and instruments. Most manufacturers of compasses

Pedestal gquards. steering whesis and shafts are all made from top qual-
ity stainless steel. The implication of its name “stainless steel” does not
mean it is totally rustproof. All stainiess steet will rust 1o a certain degree
due to chemical reaction to air and saltwater, This is mainly cosmetic
and will require an occasional polishing with an abrasive type cleaner
such as “Brasso” or equivalent.

CLEANING PEDESTAL AND ACCESSORIES

Clean them with soap and water; don't use chemicals such as MEK or
acetone as they break down the super finish on your Edson pedestal

and electronic instruments suggest that they ail be removed during
winter storage and kept in a warm dry area. Compasses are normaily
held in place by two or three siotted-head screws. placed near the top
of the compasz, A Fig 672 Rubber Connector will assist in removing the
compass, [nstriments can be removed by the screws in the Edson
faceplate. Just unplug the instrument and you are ail set.

CAUTION: When the equipment is in the trapics or in charter service,
the maintenanca schedule must be speeded up. Or. to put it in a faw
words: clean it up, oil it, inspect it. cover it, The eifects of sun. saitwater
and inexperienced operators can be sevara,

, LUBRICATION AECORD
18t yaar Ind year Jdrd yasr Ath yeor £th year §th year 7th year
componant lubricant achedule 1% 19 19 19, 19 19 19
snesve beanngs 3 o Ghack and ol monthty |
pul-sull cabiles Teatlon Fig 827 chack and grease momnty
wwe ropa Booi checi and il annuaiy
toller chain nNood” checx and o annuaily
gedestal snatt beannys Taflon Fig 827 check and greass annually | |
“Any lignt cd 13 sunadle, We recommend 430 Yraght motor od Since Mamt Doat owners have it apoard.
CAUTICN: 1) Cn SXTRNASA vayages your STeeang shouid be OECN g2y ane luDncated weekly. Carofully inSDACt YOUr Stoenng Systerm 4f least ane wesk
datore 3 vACION Cruse 10 Jvosd 1281 Minuts mantenanca.
2,) When (he Do2L 1S URATIENGE SCUTS the witest win [he Oraka or 3 (ine. I rougn wasinsr the rugder can Twng vioianily ngm S100 13 SIOD cIuSNg damage,
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Night vision, running, strobe, & cabin lights.
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Background information for your safety at night/restricted visibility.

VISIBLE RADIATIQN (Light)

The Incandascent - filament lamp common in home,
car and beat, is a ‘Thermal radiater emitting
electrcmagnetic-znergy. Only a small gart of this
energy is 'saen’ by the eye as light, .

o ULTRAVIQLET == e INFRA-RED =

fig 1. The ‘Optical’ Spectrum
S¢ called as the energy of the wave lengths cbey the opttcal
laws of raflection and refraction.
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fig 2. The part ofthe 'Optical Spectrum’ thatcanbe =
T'seen’ by the human eye.
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EFFICIENCY OF LIGHT SOURCE - -t

AL

- e .

It is by heating a tungsten filament in a vacuum jn
excess of 10007 Keivin (°K

‘red’ hot to ‘white’ hot.
The ratio of power radiated as a visibie or Iummo::rs'
source as against the total power used in heating the

filament is expressed as-‘mean spherical candlepawer

per watt' (CPW) of eiectricity used. To convert CPW1to

lumens per watt multiply by 4= (12.57). ey

It is passible to increase the lumens per watt Iby
replacing the vacuum with an inert gas like halagen
which zllows the filament ta be heated to a higher

=°C +273) that it becomes .
it emits visible radiation. As:the -
. filament temperature is increased not only does thé
- visible light become brighter but the color shifts tq . .
- shorter wave lengths as the filament progresses from -
Higfen

temperature and therebye emit mare lumens per watt
of glectricity. This has to be traded against the higher
costof a halogen lamp coupled with its shorterfife. The
same and sometimes greater efficiency can be
obtained by the use of 'optical’ enhancement without
the cost trade off disadvantages of Halogen and this is
covered in the section on runaing lights.

DAY AND NIGHT VISION

The reting atthe back of the eye is composad of ‘cones’
and ‘reds’. The ¢ones distinguish color and are mainly
concentrated in the center, the reason your eyes are
‘scanning’ these lines in order to read. Acds are
distributed acress the retina; they cannct distinguish
calor.

An iris at the front of the eye acts as a variable
disphram, small for bright light, wide apen in low light.
The cones are used and ¢an respond within minutes to
changes in light intensity down to the equivalent of
moenlight. With the iris fully open and iilumination
belew that of a full moon, the rods are used. Their
response is slow, their initial sensitivity imeroves 1,000
times after ten minutes and one miilien times for full
dark adaption/night vision after thirty or forty minutes.
This dark adaption can be maintained by illuminating
control panels and cabin interiors by low level 'red’
light, as the cones are less sensitive to red light and
have a quick recovery time and the rods are not

~ sensitive to red and therebye keep their dark adaption.

Fig 2. See also section on cabin lighting.

PREVENTION OF COLLISIONS

Vessels ‘underway’
moocred to share).

(i.e. not anchared, aground or

e

fig 3 All vessels overtaking . . ...

.. any vessel overtaking any other shail keep out of
the way of the vessef being overtaken. Fule 13{a) *

A vessel/ shall be deemed to be overtaking when
coming up with ancther vessel from a girection more
than 22.5° abaft her beam.



vessel she is gvertawing, tharatnigrtsne woulq oe agie
to see only the sternlignt of that vessal but neither of
her sidelights. Ruie 13(b) see aiso (¢) & (d).

White
starmlight

fig 4. Sternlight

With some excaptions for vessels under 23ft see Rule
25(d) (D) (ii). vessels under oars. under sail or being.
towed exhibit sidelights. The cut-off between the red
and green sidelights and the sterniight gives the
essential information for obeying Rule 13 'Qvertaking’.

112.5° Aled . 112.5° Green -
sidalight ; i sidelight

fig S. Sldellghts

As any vessel overtaking is required to keep clear there
is na need for the sternlight to show whether the vesse!
being overtaken is under sail or power, If it is being
towed, there is the necessity to continue to keep clear

and this is given by towing vessel ahead exhibiting nat’

just a white sterniight but in addition a yeilow "towing’

light (also of 135° ) above the sternlight. See Rule 24 (a)

(iv) & Rule 24 (j) exception.

Yﬂlow A H.:W 5’,:;)”:?
'1

.fr'm':.ar.g ,i,_k;j.rf A2,

..?l";vmv . :_:-.
‘d’ 7 r Ff T

4
b

112.5°
Red
sidefight
..__Paortside

:_:?_?:' 112.5° Green
L sidelight Starboardsidas

fig 7. a powerdriven vessel, see exceptions Ruie 23(c)
is required to exhibit a white 225° masthead light -
what used to be called'a 'bow' or 'steaming’ light. itis
carried abave the 112.5" red & green sidelights and

LUINUSE WIS HITY ATl 1 Qa4 150G 1Eu b TR o oS 2o

light like an anghor light or a sailbeats TRI-COLCR
sailing light,.

When two power-driven vessels are meeting on
reciprocal ar nearfy reciprocal courses o as to involve
risk of collision, each shall aiter course to starboard sa
that each shall pass an the port side of the other. Rule
14(a)

- flg Ba From ahead f:g 8b. From ahead-

Sach a situation shail be deemed to exist when.a vesse!
sees the other ahead or nearly ahead and by night she
could see the masthead lights* of the other in line or
nearly in a line and/or both sidelights ..... Rule 14({b}.

“rafers to a 2nd masthead light exhibited as a ranga light

fig 9. A Range light is optionai for vesseis under 164.1ft
but is a requirement for vessels over that length. There
is a required vertical separation in arder that the range
light should appear above the forward masthead light
at 1000 meters from the stem. Rule 23(a)(ii) see also
Annex I R

From dead ahead d¢ not confuse such a range light witn the
masthead lights of a tug towing astem which will exhibit a 2nd
masthead vertically abave the masthead light displayed asa vessel
ynder pawer. if the tow exceeds 200 meters aldrd masthead ligint wiil
be displayed verticaily above, Spacing is required to ba equal. Note:
there may also b a range light displayed. to

Other vessal identification in arder that Auie 18 ‘Aesponsibilities
batween vessels underway’ is made possible at nignt by the addition
and/or substitution of 3680* All-round lights to show ‘privilege’. For
axample: three ail-round lights 1n a vartcal row, red over whita over
rad is sNown 1t aadition to runming lignts when ‘unanie to deviate
from course’. While vessels ‘engaged’ in fisting douse their forward
225° white masthead and exhibitin its place an all-round white with
an all-round red over it (or 2 green if bottom trawling). Note: when
going to tha lishing grounas or sport fishing (tralling). they axhibit
normal running lights as they ars not ‘hamparad’ in maneuverbility

and thaerefors are nat 'privileged’. See Ruia 26: Fishing; 24: Tawing/ E
pushing; 27: N.U.C.; 28: Orait: 29: Pilot; 30: Anchared: also 23{!:}.31 vor

and J4.

COMPASS BEARINGS

While itis obvious if a bearing does notchange youare ’ '

on a collision caurse or if you see both red and graen
sidelights, you are 'head-on’, you may not knaw thata

compass bearing taken when aniy one sidelight canbe )

seen will give you quickly and easily an indication of
that vessels heading. For sxample: Take a bearing over
a compass card of the sidefight visible, take the reciprocal
and deduct 10 points or 112.3° (22.5° + 90°).

N £
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fig. 10: Green sidelight bearing NNE o 22.5°, reciprocal is SSWer
202.5°, ceauct 10 POINts or 112.5°, Tha ather vesseis cayrga lays
between dus ESast {(90°} and sSsw (202.5%), This caupled with
knowledage of gur Qw Course can pe useful, Aarucularly when the

ather vessal may have ‘privilege’ a5 3 ‘stamd-on’ vgssal, See Rules 9,
10 & 18,

MINIMUM visiBILITY IN NAUTICAL MILES-

Vessel length lass than 394 - 85.7" - aver
384 12m) 55,7 164, 1 164.1° (S0m)
Masthead 2n.m, 3 nm. $ nm. 8 n.m,
Sidelight 1 am, 2 a.m. 2 am, 3 n.m.
Sternlight 2n.m, 2nm, 2n.m, 3 n.m.
3607 light 2n.m 2nm. 2nm. mm,

. 3
Note: Aule 22 only specifies minimum visibility for each size veasal,
an cwrer may wali apt to exhibit the minimum for the next
vessel size yp. ’

- . . sidelights mys; decreasa o

reach practical cut-off farward, .

between 1¢ and 3° outside sactar. | - Vo

- -« Masthead lights ang sidalights ’

at 22.5° abaft thas beam must A
feach practical cut-off at ..
not more than 5° gutsige! -

a -/. l
fig 11: A
L
‘y "
- l'd/
- - - Sternlight must reach practica; cut- ' '
oft nat mare than 5* Qutside sactor.
‘ - ;.;; I
fig 12: Sterniight 5
. . L
VERTICAL SECTORS -
T — e

22 wf.’dr (>

fig 13: Verticai Sectors
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Arc discharge i.e. fluorescent or H.1.0. J5 NGt practica)
in Nav. Lights and oil lamps cannot meet the visibility
requirements. The only light sourée is the tungsten-
filament buib. The cheapest buylbs are those made by
the millions far the automebile industry. Unforrunately
as the lamp manufacturers themselves stress, the
placing af the filament with respect to the socket
cannot be controileg in economical large-scale
production. And without the filament Being positioned
in the center of the bulb, it will not be in the facal point
of the running light to mestthe cut-off requirements or
to take advantage of optical magnification. The five
auto-type bulbs below (taken from eleven bought over
the counter) show haw varied the filament pesiticn can
be, .

fig: 14 Five auto-tyoe bulbs.

Additional problems come with bulbs with filament
Supports that ‘block’ light and bulb brightness
dependent on automobiie type operation. ‘

3

180°

fig 18: Blockage of light by filamant arms of 2 #1004
bulb (extreme right fig 14).
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g 18: VoltagefCanu!epower/lifa

More than YOU may expect a decrease below the
design voltage decreases light output (and extends
life) just as an increase shortens life but ingreases
light, j.e. a #90 lamp, third from left fig: 14 is rated 6 cd
at 13 voits, at 12 v, 2 drap of only 7.7% will lose 25% of
its intensity. In auto use thisis not impaortant but at sea
it can be critical for safety of vessel and crew, .



Piadbe.

U.2 Ld

4.3 cd 2 n.m.
12.0 cd 3nm.
27.0 cd 4 n.m.
52.0 ¢d S n.m.
94,0 cd 6 n.m.

fig 17 Candelpower required/nautical miles.

These figures are for ‘white’ light. Red or green, which
torms only 20-22% of white, can require in excess of 4.5
¢d for 1 n.m., 32 cd fer 2 n.m. and 70 cd for 3 n.m.
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fig 18: Candtepawer/Watt

The ratio aof visible radiation to¢ non-visitle can be improved by
naving an inert gas in placa of a vucuum, see '‘Efficiancy’ page 1, but
such lamps (Quartz-Halogen) cannat be ‘optically’ enhancad in a
Nav. Light while a vacuum lamp designed for Nav. Light use can i.e.
an AQUA-SIGNAL TRI-COLGR lixtyre has an anhancament factor
of 1.3. It's lamp at 2700°K gives 1.1 CP/Watt (see fig: 18), 1.1 CP/Wx
1.3 = 1.43 CP/W a total of 36cd (1.43 % 25 watts), in practice 32-38ed.
In camparison, a Q-H, at 3200 ¥, should give 1.8 CP/W, a total of 36
ed (1.8 x 20 watts) but in practice yields 28-36 cd and in a THI-
COLOR may not ‘reach’ 2 n.m. in ¢olor (required by vessels 39.4° -
65.7°). It also has 33% higher cost and 33% shorter life.

APPRQVALS: VESSELS UNDER U.S. FLAG

USCG approval on Nav. Lights meeting 72 COLAEGS (tarmed
USCG Acceptancs) nas been restricted to vessels gver 65.77 (20m).
Fixtures for vesseis under §5.7° cannat obtain USCG Acceptance but
only a voluntary Industry 'acceptanca’ which diffars from 72
COLAEGS in defining ‘practical cut-cff. i.e. Practical cut-off {3ae
fig: 11 & 12) is heid by other nations 1o te 10% of intensity and this
has to be'met within 1-3° tarwarg or 5° abatt the beam. The Industry
standars has a diffarent cefinition and doas not require 10% until 20°
meyond :ne sector, gither forward or abaft the beam, Ata Septembaer
1981 Manne Trade Convention in Chicago, a USCG spakeman gn
being asked by a leading boat building haw he could be sura of
fitting 72 COLREGS lights (on baats under §5') was tald, 'fit those
with a fareign governmaent aporoval”, e

AQUA-SIGNAL APPROYALS: 72 COLREGS -iMCQ

Writa for datailed listing shawing model numbar/restrictions/ vessal
size, atc. pRL "

LS.A. (LLS.C.G. Acceptancsa)
GL Britain (D.0.7.)

Canada (0.0.T.)

Sauth Alriga {(D.0.T.}
Germany (D.H.0.)
Natheriands (K.N.M.L)
Franca (M.M.}

Finland {M.}K.H.)

Italy {A.L.N.}

STROBE LIGHTS .

Cenmark (N.P.} .
Faland (P.R.5.)
Russia (Reg, at §)
Swedan (S.V.)

Belgium (B.Z.)

igaland (S.R.)

Greeca (M. of MN}
Australia (AAPMA}

A frequancy of S0-70 flashes per minute (strobs an lifejacket/lifsrait,
ate) is 2 distress signai and this frequency used tor ather purposesis
not only gniawful under Inland Nav Act 1980 but could causs

MURRAY
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MNorway (N.M.D.) © °7

peak may Qnly resuil 1T 3 0.m., compare o ng. 17.

CABIN LIGHTS

‘Eye’ adaption to fuill night vision takes J0-10 minutes and is
maintained for helmsman and look-cuts by screening lights in
wheeihouse, atc. to show anly ‘red’ light, to whicn the ‘rods’ are not
sansitive and the 'cones’ quickly adjust from, ses page 1. Far chant
tabie use where red is impractical (some chart color datall cannote
seen) Federal Aviation testing has shown that a graatly dimmed
white light will also maintain night vision.

AQUA-SIGNAL FIXTURES. .

Series 41, hign impact resistant Polycarbanate hausing secured oy
brass ar stainiess screw, (snap on lenses, while

cunvanient, can snag off at sea ar be vandalized

in a marina) Acrylic lens, stainiess heat shield @‘_ ~
and contacts, vertical g s
fillament '
nav bulb.
Vassels
under 65.4°

High impact resistant Polycaroon-
ate housing secured by 2 brass
screws, Acrylic lens, brass contacts,
vartical filament
nav buib.

Seriea 40, high impact resistant
polycarhonate housing, Actylic
lans, stainiess screens, brass
contacts, vertical filament aav
buib. Vassals undar 65.4°,

TRIZANGHOR/STROBE
with 2530 flash rate. Nota

. . strobe tube does not abe
A struct lower anchor Gght
resistant Polycarbonata pyib and lensis prismatcio
housing. For com= 1aka lignt ‘aroung’ suppart
merciai vesseis of columns.  TRI-COLOR/
untlimited length. ANCHOR 2 n. miles
STROBE 19 n, miles

AQUA-SIGNAL Series 50, 55 &
700 Nav Lights, Deck & Cabin
lights - fluorescent, H.L.D. and"
incandascant not shown,

33W4a0 Fabyan Pkwy, 2105 X
West Chicago, il 60185 %

AAOWNING MARINE INC




