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| o I ®. | LIMITEDWAFIF!ANTYPOL]CY- |
H nalu ;’c "HYNAUTIC" TRADEMARK PRODUCTS

Imo Industries Inc.
Morse Controls Division
1579 BARBER ROAD «SARASOTA, FLORIDA 34240

PHONE: 813-379-0500 « FAX: 813-379-0496

IMO Industries, Inc. - Morse Controls Division warrants that products manufactured by its

Hynautic Operations shall be free from defects in materials and workmanship for a period of

twenty-four (24) months from the date of original manufacture. Hynautic will rebuild or
replace, at its option, all products of its manufacture proven to its satisfaction to be defective
within such warranty period and returned to Hynautic, transportation charges prepaid.
Hynautic's sole obligation, and buyers exclusive remedy hereunder, is limited to such
rebuilding or replacement : .

No products may be returned to any Hynautic factory unless the prior consent for said return
shall have been obtained from the Hynautic Customer Service Department in Sarasota,
Florida. This Limited Warranty does not cover shipping costs to the Hynautic factory, any
costs for labor or otherwise related to product removal or replacement, or any other costs of
any nature without prier consent by Hynautic.

Parts, products and accessories made by others are warranted onlyto the extent ofthe englnal _
- manufacturer's warranty to Hynautic.

This warranty shall not apply to acts of God, war or civil insurrection, nor shall it apply to

products which, in the sole judgement of Hynautic, have been subject to negligence, abuse,

- sanctioned racing events, accident, misapplicatioln,_ tampering, alteration; nor due to improper
- installation, operation, maintenance or storage; nor to other than normal application, use of -

service, including but not limited to, operational failures caused by foreign rnaterials in the
system, or operation at pressures in excess of recommended maxrmums :

Purchaser shall be solely responsrble for determining surtabnrty for use of the Hynautic_'
products. Hynautic shall not, in any event whatsoever have any I|abrlrty with respect to such

determination.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARH-AN~ |

TIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED

- WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-

POSE. HYNAUTIC SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL INCIDENTAL
OR CONTINGENT DAMAGES WHATSOEVER.

NOTE TO CONSUMERS: THIS LIMITED WARRANTY 1S EXTENDED TO THE COMMER-
CIAL CUSTOMERS, DEALERS, AND INSTALLERS OF HYNAUTIC ONLY. THE SUP-
PLIERANSTALLER WILL EXTEND WARRANTY COVERAGE TOYOUWHICH COVERS
HYNAUTIC'S PRODUCTS. HYNAUTIC'S WARRANTY TO SUCH CUSTOMERS, DEAL-
ERS, AND INSTALLERS IS INTENDED TO SUPPORT THE WARRANTY EXTENDED TO
THE CONSUMER.
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Hydraulic Hose or Reinforced Tubing

High pressure hose suitable for system use must
meet SAE 100 R-7 standards and must be
capable of 1000 psi working pressures. Hose
meeting this criteria may be used throughout a

system having a relief valve setting of 1000 psi.

Hoses must be used to connect.any component

“which has the ability to move in its application.

Helms with volumetric displacements up to 2.75
cubic itich per revolution require a minimum -5,
(5/16" inside diameter) high pressure hose for the
P and ”S” steering lines. The use of -6, (3/8” in-

side diameter) high pressure hose is recom-

tnended to reduce steering wheel effort.

Plastic Tubing—Non-Reinforced

Black (insensitive to ultraviolet light), solid wall
plastic tubing is available in varying grades and
compositions. As a result the maximum working
pressure capability may vary greatly for tubing
with the saine physical size and appearance.
Avoid unmarked and unknown brand tubing.

Generally, plastic tubing, when properly matched
to the system, is only suitable for light steering
loads where pressures are controlled so as not to
exceed 500 psi. Solid wall plastic tubing must
not be used for the “P” and "S” steering lines in
systems with the ability to operate at 1000 psi or
higher (1000 psi relief valve setting).

When installing plastic tubing, care should be
taken to prevent kinking, contact with sharp

corners, hot surfaces, or areas in excess of 140 -
degrees F., as this will greatly reduce strength
and pressure rating.

Hynautic low pressure systeins (500 psi relief set-
ting) are intended for small boats with light steer-
ing loads. '

“"R" Reservoir Lines

Tn multi-station applications, an additional line is

required between the helms: 1/4” cutside
diameter and larger copper tubing, or -4 (1/4” in
side diameter) and larger hose or tubing (250 psi
minimum) are suitable for the reservoir port con-
nections, We recommend Hynautic’s 3/8” O.D.
nylon tubing or 5/16” LD. hose for this line. The
“R” line is provided in Kit HF-42. '

Coppé_r Tubing

Acceptable tubing is a soft, annealed, seamless
(refrigeration) type, having a minimum .032"
wall thickness. Connections must be made by

. flaring the tubing and using a flare nut, or by

using an approved compressionfferrule type fit-
ting suitable for working pressures of 1000 p51
Solder joints are not acceptable.

When routing copper tubing, make sure that it is
properly secured at least every 18 inches to mini-
mize vibrations, or tubing will become fatigued
and break with time. Do not attach copper tubmg




to components, such as cylinders, which can
move in application. Do not use long unsup-
ported lengths of copper tubing. Isolate tubing
from other steel, aluminum; or metal in the boat

so as to avoid electrolysis.

[k CAUTION| INSPECT HYDRAULIC LINES ANNUALLY.

VARIOUS FACTORS SUCH AS; EXTERNAL WEAR OR EXTREMES
IN TEMPERATURES COULD CAUSE THE DETERIORATION OF THE
HYDRAULIC LINES. IT IS HIGHLY RECOMMENDED THAT YOU
REPLACE THE HYDRAULIC LINES EVERY 2 YEARS IN ORDER TO

and “S” lines.

KEEP THE LINES IN EXCELLENT WORKING CONDITION.

Part Number
2021XX
2031 XX
690011
690110
690130
690961
691961
MSH5-100
MSH6-100
MSH2 100

Hynautic Part Numbers
Description

Hose, 5/16" 1.D, (Cut 1o Length)

Hose, 3/8" 1.D. (Cut to Length)
Adzl'ptcr, 1/4* NPT (For Hynautic Hosc)
Reuscable Fitling, 5/16” LD, Hose
Reuscablc Filling, 3/8" 1.D. Hose
Compression Nut

Adapter, 1/4” NPT - 3/8” O.D. Nylon Tubing
Hose, 5/16" 1.D. x 100Ft. Long

Hose, 3/8" L.D. x 100Ft. Long

Tubing, 3/8" O.D. x 100F1 Long

Note 1: Reinforced hose is sold in two sizes, -3(53/16" 1.D.) and -
6(3/8" 1.D.). Either fixed length (Lo the nearcest foot) with swaged
ends, or rolls with reusable littings may be used.

Note 2: Nylon tubing for steering is 3/8” O.D. compression Fit-
tings arc available.

ML na%liﬁ °

Systems using helms with volumetric displace-
ments of up to 2.75 cubic inch per revolution re-
quire 3/8" outside diameter tubing for the “P”

Imo Indugiries Inc.
Morse Controls Division

Marfne Systems and Products - 1579 Barber Road, Sarasota, FL 34240 Tel. 813-3 79-0500 FAX 813-379-0496

© 1882 Imo Ingduslries, InG., Hynaulic Operatlans, Morse Cortrals Diivislon
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Description

" The Hynautic H-60 Series Hydraulic Helm Unit is a bi-directional
axial piston pump, coupled to pllot-check and make up check
valving.

The patented pump section utilizes seven plstons sach stroked
nine times with one shaft revolution, pushing fluid thru a porting
block into the valve section.

The valve section includes holding valves to prevent feedback
and to isolate the unit, and compensation valves to allow the use
of unbalanced cylinders,

_H-60 Series Helm Units lncorporate areservoir and a rellef valve

“thin each unit. (Relisf setting is specified as 500 psi or 1000

- l“~p-.“i.) Clockwise rotation of the shaft discharges fluid thru the “S"

- port; counter clockwise rotation effects "'P” port discharge. The
“R” portis only used on two (2) station applications. Port size is
1/4" NPTF. .

Construction

Exterior casting is 356-T6 aluminum painted with pofyurethane.
Shaft is stainless steel. Internal components-ferrous metal port-
ing block and cylinder barrel with ground mating surfaces, hard-
‘ened and ground steel pistons, drive keys, needle thrust bear-

H-60 Series
2-Line
Helm Unit

(H-60, H-61, H-62)

ings, Buna N seals, TFE seal backups and piston glyd rings.
Other compenents are of friction and wear resistance materials
to reduce operating torque and prolong life.

Performance

Volumetric efficiency: 80% at 1000 psi and 12 rpm, Runnlng
tarque vs, pressure.
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ILLUSTRATED
PARTS
BREAKDOWN

Mynauihc’

Marine Systems and Products ~ 15678 Barber Road, Sa}‘asota, FL. 34240 Tel 813-379-0500

@ 1392 Ima Indusiries, Ins., Hynautic Operalicns, Morse Contrals Division

Parts Desctiption
Hélm
Item Deseription Models  PartNo. ~ Gty
1. Nat ALL 2ro037
Helm Body ALL 901024 1
8. O-Ring ALt 211908 1
4. Fill Plug ALl 380544 1
5.  TrmPlate ALL 520604 1
6. Wiper ALL 700068 1
7. Quad-Ring Seal ALL 224015 1
8, Bearing Race-thin ALL 190010 1
8. Bearing-thrust ALL 190011 1
10.  Bearing Race-thick ALL 190009 1
1. Pin ALL 200146 )
12.  BaliCage ALL 620028 1
13, Key ALL 650027 1
14.  Shaft ALL 400257 1
16, Key ALL 650026 1
18.  Washer ALL 190012 1
17.  Retaining Ring ALL 300046 1
18.  Ball ALL 234066 9
19.  Cyl. Barrel Assy. H-60 510110 i
H-61 510120 i
H-62 510130 1
20.  Valve Body Assy.
H-60-001 900450 i
H-61-001 000450 1
H-62-001 900450 1
21.  Screw ALL 240467 4
22.  O-Ring ALL 211009 1
A SealKit ALL HS-06 1
B. Fill Kt ALL HF-35 1
WARNING

The Helm Units are manufactured under strict
controls and testing dprocedursa. Diaassamblh?f
itern no. 20 will void any existing warranty. The
Valve Body Assemnbly is under heavy spring load
and disassembly could cause some pieces to be
projectiles which could cause bodily harm.

It Is recommended that the unit be returned to

Hynautic or the point of purchase for authorized
repair and retesting.

H6 X-XXX

Helm Unit Co:or\:ode\ Relief

Mode! Number 0 = Black Setting
1= 7000 PS!

Displacement 2 =500 PS!

0=20Cu.in.

1=2.75Cu. in

2=1,65Cu, in.

1

Imo Industries Ine.

J

Mozse Controls Divisicn

FAX 813-379-0496



Description

A Hynautic Steering System is comprised of two -

basic elements; the Helm Unit and the Cylinder.

The 60 Series He}_rﬁ- Unit is a single component
which consists of a hydraulic pump, pilot check
valve assembly, relief valve and reservoir.

‘While rotating the ship’s wheel, seven (7) small
pistons move in a rhythmic, but contrclled pat-
tern within the Helm Unit. These pistens, in turn,
pump hydraulic fluid to the steering cylinder. In-
ternally located in the steering helm are two pilot

check valve assemblies. These isolate. each steer-

(_} station from all others. They also lock the
rudder and eliminate kickback’ from the rudder
to the steering wheel.

Reservoir I

P_ilut '
Vaive ~ <\
@ ~{
N
; ¢

ZC

Hydraulic fluid is maintained in a reservoir that
is built into each 60 series Helm. The fluid is ac-
cessed by a {ill plug in the front of the unit.

A relief valve has been built into the H-60 series
helm. It not only protects the hydraulic steering
system, but it will protect the mechanical portion
of the rudder in the event the rudder hits a solid
object. The relief valve is factory set at either
500 or 1000 psi.

Steering cylinder assemblies are double acting,
either double rod end, or single rod end types.
The cylinder can be rigidly mounted or universal-
'ly mounted. The cylinder rods are high strength,
-corrosion resistant stainless steel.

Pistons (7)

Fipure 1.

| 182031 REV 1 |




Manual hydraulic steering can be used on any
boat which can be steered manually, Should a
greater torque be required on the rudder than is
shown in the system performance data for the
system received, the rudder arm length may be in-
creased. This will increase the torque on the rud-
der while decreasing the total rudder arc. A
second method would be to increase the
cylinder’s bore size. This would increase the sys-
tem output force while keeping the rudder arm
length the same, but the number of helm turns
would increase. Another method would be to add
a second steering cylinder in parallel with the
first steering cylinder to the system. This will
double both the tuming torque on the rudder and
the number of turns from hardover to hardover.,

Preparation For Installation

NOTE Read the installation instructions
before any work is started

Purging and Troubleshooting Instructions have
been included in the system box, while com-
ponent installation instructions have been packed
with the specific component. Missing instruc-
tions can be obtained from HYNAUTIC, INC,,
or your HYNAUTIC distributor.

Before installation is started, verify that a com-
pleie system has been received. 1t is recom-
mended that all system components be installed
prior to running the system tubing. This allows
the tubing to be run between iwo definite points
with less chance of a hook-up error.

If it is necessary for the tubing to be installed
first, a system of marking the different tubing
runs should be used.

A\ CAUTION | DRY SEAL THREADS AND HIGH
QUALITY FITTINGS ARE USED THROUGHOUT YOUR
HYNAUTIC SYSTEM. DO NOT USE ANY LUBRICANT
OR SEALER ON THE FLARED TUBE FITTINGS. DO
NOT USE PERMATEX, FORMATEX, OR SIMILAR
TYPE THREAD SEALANTS, ON THE PIPE JOINTS.
SHOULD THIS SEALANT BE INTRODUCED INTO
YOUR SYSTEM, A MALFUNCTION COULD RESULT.
THE ONLY SEALANT HYNAUTIC RECOMMENDS
FOR PIPE THREADS IS LOCTITE HYDRAULIC
SEALANT #69-31, AND LOCQUIC PRIMER GRADE T

#47-56, HOWEVER, THIS SEALANT SHOULD BE USED
SPARINGLY AND WITH CARE .

Cleanliness is Extremely Important. Care
should be taken to prevent chips or any foreign
matter from getting into the components or
tubing before or during installation.

Installation instructions have been made as com-
plete, but as brief as practical. If you have any
questions contact HYNAUTIC, INC., or your dis-
tributor.

Mounting the Helm

All Helm Units are stamped with a part number
and date code of manufacture. Shown below is a
description of the part number code for the 60
series helms.

Helm units may be mounted in {ront of or behind
the panel. Dimensions for the helm unit are

H6 X-XXX

Helm Unit / Color Lode \Reﬁef
Model Number 0 = Black Setting

1= 1000 PSI
Displacement 2 = 500 PSI
0=20Cu.in
I=275Cu in.
2=1.65Cu.in

shown in Figures 2 and 3.

Select a suitable mounting location that is
capable of supporting the helm and a minimum
load. Nothing must interfere with the helm
plumbing or steering wheel use.

Front Mount Installation

Mount the helm from the front of the console by
cutting either a 5" diameter hole, or a rectangular
hole through the panel using the template that
has been supplied at the end of this manual.

Locate the helm in the mounting hole making
sure that the helm fill plug is on the upper sur-
face of the helm, Figure 2. Use the holes on the
helm flange as a template to mark the location of
the four holes for the carriage bolts. Remove the



[ 7.00
N = 3.67 - 2.00 —=
I R —
=) SN |
Plug
5. 25 " l/ﬁg’ ‘Al R !! 4.50
|\ )
_ﬁ:‘—T..' ; N | —
i B DC .
Panel X , 1/4"-20 Carriage Bolt
.
Figure 2.
helm and drill four 5/16" diameter holes at the carriage bolts through the ring and the panel so
marked location. - ' that the square neck of the carriage bolts are in

Install the helm back into the mounting hole and the squarcs on the frim ring.

insert the four 1/4" carriage bolts provided into With the helm bolt holes aligned with the
{;:]the mounting bolt holes. Lightly tap bolts into protruding carriage bolts insert the helm unit
. the helm flange with a hammer to prevent rota- from the rear of the panel. Make sure that the
tion when-nuts are installed. helm fill plug is on the upper surface of the helm.

Install washers and nuts on the carriage bolts.
Tighten the nuts until heads of carriage bolts are
pulled flush against the trim ring. Torque nuts to
75 in-1b.

- On installation with a thin mounting panel, it
may be desirable to mount the decorative trim
ring behind the panel for added strength to the
helm installation.

Install washer and nuts from back

side of panel. Tighten nuts until 7.00
heads of carriage bolts are pulled 570 —— -
flush against flange of helm. Torque eien

nuts to 75 n-Ib.

\Q(_\ Fill

Plug
Rear Mount Installation

Use the decorative trim ring
provided as a template to mark the
location of a 4-1/2" mounting hole
and the four holes for the carriage
bolts. Cut the 4-1/2" mounting hole
¢ .. outand drill the four bolt holes with
t (a 5/16" dia. drill.

_P\ Carringe Bolt

. " Place the trim ring on front of panel,

‘Figure 3, and insert the four 1/4" Figure 3.



Porting Information

Single Staticn System Dual Station System
All helm ports are 1/4-18 with 60 Series Helm Unit with 60 Series Helm Units
NPTF (female) pipe threads.

Suitable adapters for nylon ;
tubing, copper tubing or high :I:_jj ‘ — q:' .

|

pressure hose must be used. Helm
The "R" (center) port is Unit
plugged and will not be used ;ﬁ‘—o:
on single station application. -
Adapters may be installed ""_ﬁ:‘t"
prior to Helm installation. In a

2 station application,

Figure 4, the plugs in the I:Ugl:

"R", or center ports, of the

Helm
Unit

:

helm units should be removed Cylinder Cylinder
and replaced with suitable fit-
tings and hose. Figure 4.

e 3-7/8* -

3-9/16"

BOW

Cut out an area this size when using a rectangular hole for
front dash mounting of H-60 Series Helm Units

M nac%h?@ M)

Tme Industries Inc,
Morse Coentrols Division

Marine Systems and Products - 1679 Barber Road, Sarasota, FL 34240 Tel. 813-379-0500 FAX 813-379-0496

1992 Imo Industries, Ing., Hyrautic Operations, Marse Controls Division



COMPONENT FACT SHEET

| Description
The Hynautic K-51 balanced cylinder is double rod

" ended, each end held in place with internal wire
ties. .

Each cylinder is equipped with a swivel joint at the

rod end and a ball joint atthe cylinder end, The ball

Jjoint bracket at the cylinder end provides for a fixed

mount attachment point and contains a zerk-type

__ fitting for lubrication. The swivel joint at the rod end

~({\ aliows for free movement of the cylinder without
» ™ binding when attached to the rudder arm.

‘Porting is through two 1/4" NPTF ports at each end
of the cylinder. Also provided are two bleed screws
with washers.

Aluminum Cylinder
Model K-51

Construction

The cylinder tube is made of anodized 6063 alumi-
num, while the ends are anodized 6061 aluminum.
The cylinder rod is polished 17-4 stainless steel.

Seals are buna “N" type with TFE backup. Wiper

ring is molythane 958.

Rating

Cylinder rated working pressure is 950 PSI. Proof
pressure is established at 4500 PSI. Burst pres-
sure is 7000 PSI. Cylinder output force at 950 PSI
is 1390 Lbs.

'~1 2.0
)

1T T -
3.62 275 [ o i i
| i - 0@y 0
A Collapsed length ——————u
I
ls B o !
o 9
| F @
AR
MM v—
s D= Stroke
E = Bore
] | F = Displacement (cu. in.)
. Cyl.No.| - A B | C D E F
K-51 16.05 | 12.76 | 10.20 7.0 15 10.22




ILLUSTRATED PARTS BREAKDOWN
Model K-5"

Parts Description

ltem Description Part No. Qty. 18
1 SCREW : 240887 2
2 FITTING 690137 1
"3 WIPER 700108 2
4 BRACKET UPPER 670114 1 ltem Description Part No. Qty,
“g BRACKET LOWER 670124 1
6  CYLINDERENDLEFT 560484 1 *12  RETAINING WIRE 300067 2
‘7 BAGK-UPRING 252114 2 13 GYLINDER TUBE 500134 1
8 O-RING 211114 2 *{4 BACK-UP RING 252218 2
9 BEARING 540118 2 *15 O-RING 211218 3
*10 RETAINING RING 300086 2 16 ROD ASSEMBLY 850550 1
iy C-RING 211028 4 17 CYLINDER ENDRIGHT 580484 1
Ce e 18 NUT 270037 1
19 ROD END ASSEMBLY 870310 1
+20 BLEED FITTING KIT 532090 1

' * INCORPORATED IN SEAL KIT KS-14 '
+ INCORPORATED IN BLEED FITTING KIT KF-80
- *UPPER AND LOWER BRACKETS SOLD ONLY AS A SET
7] [T IMO
HJna 'c Tmo Industrles Inc.
Morse Centrols Division

Marine Systems and Products - 1579 Barber Road, Sarasota, FL 34240 Tel. 813-379-0500 FAX 813-379-0496

© 1892 Ima Induslries, Inc., Hynautic Dperations, Marsa Cantrols Division
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7.

Mounting The K-51 Cylinder.
1.

INALLUIIIC INSTALLATION INSTRUCTIONS: FOR K-51 CYLINDER

’.y
) Important Notes:
1.

System contamination is the main cause of steering failure. It is most important to keep dirt and
foreign matter out of the system's components. Use extra care when installing fittings. Never leave

cylinder ports exposed.
Care should be taken not to nick or scraich the cylinder rod, or leaking will result.

See Figure 1 below for correct mount angle of cylinder to tiller arm. The tiller arm and cylinder must
swing together in parallel planes. ' _

"The universal mount and rod ball joint will aliow for some misalignment in the installation, but will not

withstand the continual loading of extreme misalignment.

Mount the cylinder in such a way to insure that the hose ports (and the bleed fittings) are on the top
surface.

Before installing the jam nut on the ball joint stud, insure that the threads are coated with a moly-
disulphide or graphite grease. If not, severe galling may occur.

Aiter installation, check mount bolts for tightness and lubricate universal mount and rod ball joint.

Chart 1. Rudder Arm Hole Location.

Using Chart 1 as a guide, carefully machine a 1/2" diameter | Total Rudder Arc  Dimension *

hale in the rudder arm at the proper location for arc desired. 60 deg. 7in.
A close fitting hole will ensure the best possible life expec 70 deg. 6in.
tancy to the ball stem and joint. , 80 deg. 5.5in.

* Center of Rudder Post to Center of Bolt

Extend the rod of the cylinder to its midstroke paosition
(approximately 3 1/2") and place the rudder in a midship position.

Place the cylinder ball joint stud into the 1/2" hole in the rudder arm.
Use Figure 1 below to determine the mounting position for the universal mount.

NOTE: Care should be taken when selecting a mounting location. The structure to which
the cylinder is mounted must withstand forces in excess of 1500 Ibs. There must be no
binding in the cylinder movement nor any obstruction in the steering arc.

Approx. 1812"”
_ - — - - - - —G 0+
i
@60 = 53" '
@70 = 5" | [ | chant 1
@80 = 412"
w .Above
bl of v 1o ]
) lo@oi

Figure 1a. Typical K-51 to Rudder Arm Installation.

Note: All dimenslons
determined by
installer to insure
uncbstructed
movement.

Figure 1b. Optional K-51 to Tie Bar Installation.

[ 182029 rev 1|




5. Use the mount base as a template and mark the four holes. Drill for 3/8 " stainless cap screws (not
provided).

6. Remove the port plugs on the cylinder and carefully install the fittings. Thread sealants may be
used sparingly, with care. Do not overtighten the fittings.

7. Mount cylinder. Tighten and torque ball joint jam nut to 43 ft.-lb. Tighten nuts for 3/8" stainless cap
screws to 20 ft.-Ib.

8. Once the cylinder is secure, swing the tiller arm through its full arc and verify that no binding occurs.

(If the cylinder ports are plugged, it may be necessary to temporarily open the fittings to allow the
cylinder piston to move.)

Plumbing Notes.
1. Use appropriate hose or tubing.

(A} A system with a 500 psi. relief valve requires unplasticised nylon tubing, minimum 3/8" O.D., 500
psi. Working Pressure,

(B) A system with a 950 psi. relief valve requires high pressure hydrautic hose or copper tubing. For
hose, use either the Hynautic-supplied MSH hose or its equivalent (SAE 100R rated, minimum
5/16" |.D., 1000 psi. Working Pressure). Copper tubing should be .032" wall thickness, soft
refrigeration tubing.

Copper Tubing must not be connected directly to the cylinder,

Install lines in such a way that there is no interference with steering movement, no tubing chafe, and
no hindrance of cylinder stroke, Where possible, hydraulic lines should be positioned to run parallel
to the cylinder, minimizing the amount of swing and travel.

Fluids

1. Use Hynautic PN MCO-01, or another fluid meeting the generic military specification MIL-0-5606
such as: Texaca No. 15, Shell Tellus 15, or Exxen Univis J14. LIGHT VISCOSITY OILS ARE RECOM
MENDED; HEAVIER OILS WILL CAUSE THE SYSTEM TO FEEL STIFF.

2. Automatic transmission fluid (ATF) Dexron I! may be used in emergency. Never use Brake Fluid.

DT/
e == 2" .’
® 15° Swivel Max.
3%" t
237 I b—— - —— - — 110" :
t = '0 15° Swivel Max.
L
174" — 164" Retracted 194" Mid Stroke 234" Extended-=
24"
134" Dia.
p 12° Max. {
%" Dia. Rod J __— 1
I r | ‘—F—f - l -—— =
374 i , I
L —
2 = A f
L : : 1
. 142-20 UNF. Thread
Figure 2. K-51 Cylinder Dimensions. :
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Please Read All Instructions Carefully
Before Purging

This document pertains to purging a dual or single
station system. There is a special section for purg-
ing dual or single systems with a single unbalanced
cylinder. If you are purging a system with a single
unbalanced cylinder read the section on setting up
the cylinder and helm units, then go on to the
Special Purging Instructions for Unbalanced Cylin-
ders.

S s e e
Filling and Purging the System with
Purge Kit No. HF-35

Tools and Materials:
« FLAT HEAD SCREWDRIVER

- 5/8" WRENCH (FOR NYLON TUBING) OR A
3/4" WRENCH (FOR HOSE)

. 5/16" 1.D. CLEAR TUBING (3 FEET LONG)

- 1 GALLON OF HYNAUTIC STEERING FLUID
Use Hynautic Steering Oil or light viscosity hy-
draulic oil, suchas Texaco No. 15, Exxon Univis
J-134, Castrol AWH-15, that meet the Aircraft
hydrauiic fluid spec Mil-H-5606.

» 1 FILL KIT HF-35 contains:
1-Plastic Spout
1-Purge Adapter (helm to clear tube}
172" |.D. Clear Tubing (3 feet long)

« 1 BLEED FITTING KIT (KF-80 OR KF-90) con-
tains:
2-Bleed Fitting Tees
5/16" |.D. Clear Tubing (3 feet long)*

Prepare for purging by setting up the cylinder and
the helm as described below. The steps for purging
must be followed in the order in which they appear.

Setting Up the Cylinder

1. Make certain the bleedfittings are closed. (Refer
to Instructions for use of bleed fittings.)

2. Clean the ends of the bleed fittings thoroughly,
being sure they are free of any oil and dirt.
Connectthe bleed fittings by sliding each end of
the 3 Ft. long clear tubing onto the bleed fitting
nipples. See Figure *.

3. Open the bleed fittings following the Instruc-
tions packaged with the KF-80 or KF-80 bleed
fitting Kits.

S e

~ Setting Up the Helm

1. Remove the helm fill plug and instalt the purge
adapter. (hand tighten)

2. Remove the lid from the Hynautic oil container
and replace it with the plastic spout provided in
the Purge Kit. Make sure the spout s clean then
‘slide one end of the clear tubing (1/2"1.D.) onto
the nose of the spout, Slide the other end of the
tubing onto the nose of the purge adapter. See
Figure 2.

R

Purging
Single or Dual Station Systems

ST

1. Holding the container of il above the helm unit,

invert the container and fill the helm for 20-30
seconds. Slowly turn the steering wheel 5 revo-
lutions (about 2 seconds per revolution) in each
direction.

*If @ KF-80 or KF-80 bieed fitting kit (including 3 f. Jong tubing) was not supplied with the cylinder, contact Hynaulic or your Hynautic distributor.

181010




Clear Tubing
Provided in
Bleed Fitting
Kit

\

Figure 1

Clear Tubing
Provided in Fill Kit

Figure 2
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. When it appears the "burping" has stopped,

2. Continue this procedure until the air "burping"

from the helm diminishes; now you canincrease
the speed and revolutions in each direction.

carefully right the oil container and set it down
being careful not to disconnect the purge tube.

. Close the bleed fittings at the cylinder, then

return to the helm unit and steer the cylinder to
a hardover position.

. Loosen the cylinder bleed fitting nuts.

. At the helm unit, invert the oil container and
turn the wheet 10-15 turns, alternating di-
rections until "burping” stops.

- Repeat steps 3 thru 5 steering cylinder fo
hardover in the oppaosite direction.

. Right the oil container and hold it lower than the

helm allowing oil from the tube to drain back into
the container.

« Disconnectthe purge adapter from the helm
unit. (A rag or paper towel may be needed
to catch excess oil.)

- Remove Purge Adapter and replace with

J the original fill plug.

. Tighten the bleed fitting nuts at the cylinder and

remove the clear tubing. (A rag or paper towel
may be needed to catch excess oil.)

. Steer 1/2 turn past hardover onthe highesthelm

unit. (This will require some effort.) Locosen-helm
fill plug 2-1/2 turns to release air.caused by line
expansion. Making sure the helm is still hardover,
retighten the fill cap.

. Check for leaks at the plumbing connections. If
" there are no leaks the steering system Is ready

for use.

Caution

Any air left in the system will tend to
accumuiate in the helm. During the
first few hours of operation, check
the oil level in the unit(s) before use.
When checking the oil level, make
sure the steering wheel is not
hardover. The oil level should be high
enough that there is just room to
install the fill plug. After checking oil
level, repeat step No. 8 so that the
system has a pressure Head.

S
Spec[al PurgingInstructions for Systems
with a Single Unbalanced Cylinder

. Holding the container of oil above the helm unit,
invert the container and fill the helm for 20-30
seconds. Slowly turn the steering wheel 5 revo-
lutions (about 2 seconds per revolution) in each
direction.

. Continue this procedure until the air "burping”
from the helm diminishes; now you can increase
the speed and revolutions in each direction.

. When it appears the "burping" has stopped,
carefully right the oil container and set it down
being careful not to disconnect the purge tube.

4, Close the bleedfittings atthe cylinder. Gotothe

helm unit and steer the cylinder to a hardover

position so cylinder rod is fully extended."

Loosen the bleed fitting nuts on the cylinder.
Return to the helm unit and invert the oil con-
tainer: turn wheel 10 - 15 turns, alternating the
wheel direction until "burping” stops.




5. Repeat step 4 with cylinder hardoverin opposite

direction so that the cylinder rod is retracted.

. Right the oil container and hold it lower than the
helm allowing oil from the tube to drain back into
the container.

- Disconnect the purge adapterfromthe helm
unit. (A rag or paper towel may be needed
to catch excess oil.

- Remove Purge Adapter and replace with
the original fill plug.

. Tighten the bleed fitting nuts at the cylinder and
remove the clear tubing. (A rag or paper towel
may be needed to catch excess oil.)

. At the highest station, remove the fill plug and
steer the cylinder hardover until the cylinder
rod is retracted.

. Now, steer the cylinder to hardover in the oppo-
site direction so that the rod is extended. You
will notice the oil level in the helm becomes
fower.

» Turn the wheel 1/2 turn past hardover

- Withwheel pasthardover, install the fill plug
in the helm unit.

M naﬁh? ’

~This: will create a normal pressure
head on the system. RS ;

10. Check for leaks at all plumbing connections. If
there are no leaks, the steering system s ready
for use.

Caution

Any air left in the system will tend to
accumulate in the helm. During the
first few hours of operation, check
the oil level in the unit(s) before use.
When checking the oil level, make
sure the steering wheel is NOT
hardover. The oil level should be
highenough thatthereis justroomto
install the fill plug. After checking oil
level, repeat steps No. 8 and 9so that
the system has a pressure head.

A WARNING

LOSS OF STEERING COULD OCCUR
" IF STEPS 8 AND 9 ARE NOT PER-

FORMED CORRECTLY. This loss of
steering is usually the result of fluid .
contraction due to temperature
changes. -

Imo |ndustries Inc,
Morse Controls Division

Marine Systems and Producets - 1579 Barber Road, Sarasota F1L 34240 Tel. 813-379-0500 FAX 813-379-0496
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Hynautic steering systems are compatible with
most autopilots. Remember that the proper auto-

pilot model to be used isa recommendation |

reserved for the pilot manufacturer. They know
our equipment and how it interacts with their
components.

Here are a few items to note when selecting an
autopilot. '

1. Autopilot selection is usually based upon the
hydrauhc cylinder in use. However,-sometimes
boat size and, to a lesser degree, boat speed and
steering geometry may be important.

2. The autopilot’s power unit may be of two
styles: A) a complete power hydraulic unit with
integral hydraulic pump, or B) an electro-
mechanical power unit which is to be attached to
a Hynautic H-29 or H-30 autopilot helm.

Autopilot systems with complct;: units are the

simplest to install. Those systems coupled to a
Hynautic autopilot helm offer the greatest flexi-

bility in changing performance.

3. An autopilot system must have not only

enough POWER to sustain the rudder resistance,

‘but also must supply a proper RATE OF FLOW,
‘which determines rudder speed.

4, Any hydraulic autopilot addcd.tb a Hynautic
system must incorporate a lock-out valve, either

" internal or external to the autopilot pump.

5. Attachment of an electro-mechanical power
unit to a Hynautic autopilot helm can be either
with chain and sprocket, or by direct coupling.

Obviously, d1rect couplmg only. allows aone tQ |
one ratio. P S

Sprockets are sized by teeth. A 2 to1 rat1o would
require a 20 tooth sprocket chain to a 10 tooth "
sprocket, or a 30 tooth to a 15 tooth, ete.

6. Most autopilots have a feedback system that

makes rudder correction proportional to the head--
ing error. With Hynautic steering systems, this - :

autopilot feedback device must be connected to
the rudder (or cylinder). The steering wheel will -
not accurately indicate rudder position. '

Cylinder Bore and Displ’t
Model No. Stroke (in.) (cu. in.)
KL oo, 1-12%9 .ol 12.1
K2 ... ... ... 1-3j4x9 . ..o 176
K3 ..., 2X9 e e e 231
[ S 2X12 oo 30.5
K7 ... ..., 1-1/2x9-1/2 . ...... 12.6
K-8 ...... L2 2xe-Yy2 e 392
K10 . ....... 1-1/4x9-12 . .......15
KAl* ... 1-14X9 ... ... LLLF1L0
K-12% . . ..o 00 [ T2 5 O A *R6
KI3% ... ... .. 114%X9 ... *11.0
K14% . ... .. .. 1-1/4x7 ... e *3.0
K-16* - ..... .. 1-1/4x9 ... ... *11.0
K18 ........ 1-14%T oo 7.0
K-19 .. ...... 1-1/4x9 . ... 9.0
K21 ... ... -1/2x9 ... 1211
K22 ... 1-1y2x10 ... ... .. 133
K-24 ... ..... 1-1/2x5 ... . 0 6.6
K-25 e e 1-1/2x 10 133
K26 .. ...... 1-1/2%x12 .. ... .. .. 16.0
K27 ... ... -1/2x10 .. .... ... 13.3
K28 ........ F2x12 ... 16.0
K20 .. ...... -12x12 ... 16.0
K-31 ........ 2x10 ... e 255
K-32 ........ 2x8 e 200
K33 ........ B 23.1
KSL oot FUY2XT e 102

*Displacement when Pressurizing the Head End of Cylinder

Imo Indusicies inc.
Marse Coalrols Dwu.m "

Marme Systems and Products 1579 BarberF?oad Sarasota, FL 34240 Tel. 813-379-0600 FAX 813-379- 0496

€@ 1992 Imo |r~qqs::ies. Inc., Hynautlc Operalions, Morse Conliols Division
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| L LU STR ATE D : | Parts Description
Helm ' 3
; P A R TS ’ : ' tem Description Models PartNo. Qfy.
B 1. Nut ALL 270037 1
T BREAKDOWN 2. Heim Body AL 901024 1
' 3. O-Ring ALL 211806 1
4. Fill Plug ALL 380544 1
5 TrimPlate ALL 520604 1
6. Wiper ALL 700068 1
7. Quad-Ring Seal ALL 224015 1
8.  Bearing Race-thin ALL 180010 1
0. Bearihg-thrust T AL 180011 1
10.  Bearing Race-thick ALL 190009 © 1
11.  Pin ' ALL 290146 9
12.  BallCage ALL 620028 1
13 Key _ ALL 650027 1
14.  Shaft ALL 400257 1
15, Key ALL 650026 | 1
.16, Washer ALL 190012 1
- 17.  Retaining Ring ALL 300046 1
- 18.  Ball _ ALL 234066 9
18.  Cyl. Barrel Assy. H-80 510110 1
- H61 510120 1
H-62 510130 1
20.  Valve Body Assy.
' ~H60-001 800450 i
H-61-001 900450 - 1
H62-001 900450 1
21, Screw . ALL 240467 4
22.  O-Ring. ALL 211009 i
A SealKt - ALL HS-06 1
B. 'Fill Kit ALL HF-35. 1
WARNING
The Helm Units are manufactured under strict
controls and testlng procedures Disassembl of
itern no. 20 will void any existing warranty.
Valve Body Assembly is under heavy spring Icad
.. and disassembly could cause scme piecesto be
projectiles which could cause bodily harm.
It is recommended that the unit be retumed to
Hynautic or the point of purchase for authonzed
repair and retesting.
| H6 X-XXX |
Helm Uit Color ode\ Relief
Modeil Number 0 = Black - Setting
1=1000PS! -
Displacement ' " 2=500PS!
0=20Cu.in. ,
1=275Cu.in.
2=1.65Cu. in.

" Morse Controls Division

Marine Systems and Producrs 1579 Barber Road, Sarasota, FL 34240 Tel. 813-379-0500 FAX 813-378-0496 |
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ascription

tHynautic H-60 Series Hydraulic Helm Unitis a bi-directional
If piston pump, coupled to pilot-check and make up check
ing.

patented pump section utilizes seven pistons, each stroked
Itimes with one shaft revolution, pushing fluid thru a porting
k into the valve section.

valve section includes helding valves to prevent feedback
.lo isolate the unit, and compensation valves to allow the use
ibalanced cylinders.

} Series Helm Units incorporate a reservoir and a relief valve
n each unit. (Relief setting is specified as 500 psi or 1000
Clockwise rotation of the shaft discharges fluid thru the *S"
counter clockwise rotation effects *'P" port discharge. The

port is only used on two (2) station applications. Port size is
NPTF.

nstruction

tlor casting is 356-T6 aluminum painted with polyurethane.
it is stainless steel. Internal components-ferrous metal port-
block and cylinder barrel with ground mating surfaces, hard-

COMPONENT FACT SHEET

H-60 Series
2-Line
Helm Unit

{H-60, H-61, H-62)

ings, Buna “N” seals, TFE seal backups and piston glyd rings.
Other components are of friction and wear resistance materials
to reduce operating torque and prolong life.

Performance
Volumetric efficiency: 80% at 1000 psi and 12 rpm. Running

torque vs. pressure:

700

Torque {inflgs)

16RPM 93%, ur
Volume Elliciency -

2004
e -

-
-

Running Tarque Efficiency at 1000 PSI ~ 65%

X . . o T = ¥ - . ; o = =
i and ground steel pistons, drive keys, needle thrust bear- I e mpmsaz,:e ( P;:; -
- 7.00
et 3. 67 ———sjw— 2,00 -w
] Q1
_ — e i q—ﬁ
[ v N'\‘\ Fil
Plug
= ¥ =
5.25 4.00 - \"—"’E 4.50
Panel /g 1/4"~20 Carriage Bolt
N

{ 184011 REV 2|
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The Hynautic System on board your vessel is considered
one of the best hydraulic stesring systems on the market
today. Over twenty years of development and customer
satisfaction are behind the success of Hynautic and the
systems it provides.

Each component in your Hynautic System has been thor-
oughly tested at the factory prior to shipment. Helm units
have been tested for volumetric efficiency and leakage.
Relief valves have been checked for leakage and factory-
setatthe properrelief pressure. Cylinders have beentested
for leakage and operation at 1000 psi.

You should be aware that Hynautic manufactures manual
hydraulic steering, not power steering (unless special

ordered), so that the effort required to turn the wheel will
increase as the systemis called on to exert more force on
the rudder or outdrive. Therefore, this system will not turn
as easily as a car's power steering.

When tumning the ship’s wheel, the operator will become
aware of a rhythmic pulsing. This is a normal actien caused
by the releasing of the pilot check valve,

Problems with your Hynautic System will usually occur
during, or immediately after, instaliation and are the resulit
of system contamination. The followingis alisting of some
common problems encountered, the probable causes,
and solutions.

PROBLEM CAUSE

Steering is stiff both at the dock
and underway*

Restriction in the "P”" or “S” lines tubing

or fittings.

"P" and *S" line size too small.

High viscosity oil used in the system.

SOLUTION

Drain fluid from system and replace
with low viscosity hydraulic oil. Such
as Texaco #15, Exxon Univis J-13,
Castrol AWH-15, that meet the Aircraft
Hydraulic Fluid Spec MIL-H-5606.

Find restriction and correct. When the
tubing is bent it can become kinked and
this restriction can cause stiff steering.

Refer to the installation instructions for
the correct size tubing to use with the
Hynautic System. Inadequate line size
will definitely cause viscous loss and
above-average steering effort.

*First, determine whether the system is operating within the designed limits. While the vessel is at the dock, disconnect
the cylinder from the rudder or outdrive. With the system in this configuration, the designed torque limits are as shown in

Table 1.

¥ the forque is within, or below, the indicated limits when you turn the ship’s wheel, Hynautic considers the system to be

operating satisfactorily. It should be remembered that the torque on the wheel will increase as the loads on the rudder

increase.

If it has been determined that the torque is in excess of the above limits, then review the following causes and solutions.




PROBLEM

(Continued)

Steering is satisfactory until itis
attached to the rudder or outdrive
system, then it becomes stiff.

'Steeﬁng is easy at d_oek but becomes o

stitfer as boat is nderway

Component leaking fluid from parting
line, rod or shaft.

CAUSE

Rudder post gland rings are too tight, or
rudder postis bent, Steering linkages or
outdrives could also be mechanically
binding.

Outdrive or ocuthoard swivel bracket re-
quires |ubrication.

Tilt tube on outboard, or guide tube on
outdrive, has become corroded and the
adapter rod has become, of is becom-
ing, frozen in place.

Systom is inadequateto handle the bo

Worn rod or shaft seal.

Pinched or cut parting line o' rlng

:-"._EMalfunctlon in: pibt chackva o area of

':'halm. PR i

SOLUTION

Carrect problem as required.

Lubricate per maintenance manual,

Tilt and guide tubes must be thoroughly
cleaned and regularly lubricated with a
high quality marine grease. If this is not
done the adapter rod can become fro-
zen within the tube, which can resuilt in
major repair costs, Atilttube wire brush
may be necessary tc clean inside of the
tube.

Hynautlc s
whee! dlam-

Return unit to Hynautic for repair. Unit
should be returned for repair as quickly
as possible as shaft leaks will get pro-
gressively worse.

Return unit to Hynautic for repair.




PROBLEM CAUSE ' SOLUTION

Helm unit shows no definite stop  Airin the system. Re-purge system according to the AlR
in either direction. * PURGEINSTRUCTIONS.

Re-purge system according to the AIR

System seems not to be purged  Low oil level.
PUHGEINSTHUCTTDNS.

even though it had just been
purged the day before,

Steering is stiff only in one direc-  System with a single unbalanced cylin-  Refill system per special instruction
tion, even at the dock.

der is improperly filled. found in the manual for Air PURGING.

o
' *Itshould be noted that when the operator has reached hardover, with a constant pressure maintained on the whee), itisnormal
. ! N agw a r
i for the wheel to continue to tum past the hardover position. This action occurs because helm function is not 100% efficient.

o The degree and speed of wheel movement is determined by the unit's efficiency. However, if the wheel is easily turned past '

hardover a probem may exist.




Helm Torque Min. Required
Displacement Limits Wheel Dia.
Table 1.
1.65 CU-IN. 22-30IN.LBS. 151N.
2.00 CU-IN. 25-35IN.LBS. 151N.
2.75CU-N. 35-45IN.LBS. 18IN.
REPLACEMENT PARTS
MISCELLANEOUS KITS:
PART# ITEM PART # ITEM
270037 NUT FOR 3/4" TAPER HELM SHAFT, HS-05 HELM SEAL KIT FOR H-50 SERIES
1/2-20 THDS
Hs-06 HELM SEAL KIT FOR H-60 SERIES
850027  WOODRUFF KEY FOR 8/4" TAPER HELM
SHAET Ks-01 CYLINDER SEAL KIT FOR K-11 THRU K-17
670310  RODEND FORK-11 AND K12 CYLINDERS KS-02 CYLINDER SEAL KIT FOR K~18 THRUK-20
670310  ROD END AND MOUNT END FOR K-18 KS-07 CYLINDERSEAL KITFORK-10
ANDK19CYLINDERS KS-08 CYLINDERSEAL KIT FORK-7
670320  MOUNT END FORK-11 AND K12CYLIDERS o1 ONE QUART MIL-H-6606 AIR CRAFT
690110 FITTING, 5/16" REUSABLE, FOR MSH 5 HYDRAULICFLUID
690130  FITTING, 3/8" REUSABLE, FOR MSH 6 Mco-02 ONE GALLONMIL-H-5608 AIR CRAFT
HYDRAULIC FLUID
KF-80 STRAIGHT, 3/8* FLARE (2 EA. 630011)
KF-70 ELBOW, 3/8" FLARE (2 EA. 690051)
KF-80 BLEED TEE, 8/8" FLARE
KF-80 BLEED TEE, 3/8" O.D. NYLON
FK-1970 STRAIGHT, 3/8" NYLON {2 EA. 690961, 691061)
FK-1980 ELBOW, 3/8" NYLON (2 EA. 680961, 691071)
MST2-50  NYLON TUBING, 3/8" O.D. x 50 FT. LG. ROLL
MST2-100 NYLON TUBING, 3/8" O.D. x 100 FT. LG. ROLL
MSH5-50  HOSE, 516" 1.D. x 50 FT. LG., 1000 PSI
MSH5-50  HOSE, §/16"L.D. x 50 FT. LG., 1000 PSI

Jnaﬁl_
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HYNAUTIC STOCKING DISTRIBUTORS

ALABAMA _ CONNECTICUT .
ACTIVATION, INC. ESSEX MACHINE WORKS UNITED MARINE
153 West Valey Ave. 50 West Avenue 2894 Palm Beach Blvd.

FT. MYERS, FL 33916
813/332-1987

ESSEX, CT 06426
203/767-8285

P.O. Box 59667
BIRMINGHAM, AL 35259

205,/942-1753
UNITED MARINE
FLORIDA 2004 44th Avenue North
ALASKA BYFIELD MARINE ST. PETERSBURG, FL 33714
' NORTHERN HYDR. 175 Olive Road 813/527-6457
4510 Gambell St. PENSACOLA, FL 32514
ANCHORAGE, AK 99503 904/477-8011 FAWAII
907/562-2696 GLENN MAR MARINE SERVCO MARINE SUPPLY
1vd
ALASKA HYDRAULICS 6870-142nd Ave. North 1125 Ala Moana Blvd.
412 Shelikof LARGO, FL 34641 HONOLULU, HI 96814
P.O. Box 1849 813/536-1955 808/524-6150
e KODIAC, AK 99615 . ARINE
{ ' 907/486-5970 EWIS M SUPPLY
[ / 217 $.W. 32nd Court LOUISIANA
FT. LAUDERDALE, FL 33315 BEACON SUPPLY CO.
. CALIFORNIA 305/523-4371 821 Industry Road
KENNER, LA 70062
BOATECH, INC. ,
769 wmﬂ?m LYON MARINE SUPPLY 504/467-9200
SAN PEDRO, CA 90731 709 Clear Lake Road
213/519-1114 COCOA, FL 32922 DONOVAN MARINE, INC. .
' 407/632-8484 400 N. Carrollton Avenue
- NEW ORLEANS, LA 70119
FOX MARINE IS,
508 E. 28th. Street PANAMA MARINE 504,/488-5731
- 202 W. 6th Street
LONG BEACH, CA 90806 o
' 714/846-4477 or 310/426-7111 PANAMA CITY, FL 32401 SKIPPER HYDRAULICS
904/ 785-4661 1304 Peters Road '
: HARVEY, LA 70058
KETTENBURG MARINE ,
2810 Carleton Street PARDISCQ, INC. 504/368-4211
940 E, Adams Street
SAN DIEGO, CA 92106 .
619/224-8211 JACKSONVILLE, FL. 32202 COASTAL MARINE
904,/354-5469 1900 Industrial Blvd.

HARVEY, LA 70058

MERCURY MARINE MART
619 Lindaro Street. UNITED MARINE 504/341-1414
SAN RAFAEL, CA 94901 490 N.W. South River Drive
415/457-7070 MIAMI, FL 33128
305/545-8445
MOSS LANDING MARINE UNITED MARINE
Sandholdt Rd. 1400 N'W 159th. S
MOSS LANDING, CA 95039 th Street
408/633.2133 MIAMI, F1, 33169
305/620-4111

e
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MAINE
MANSET MARINE SUPPLY
50 New County Road
ROCKLAND, ME 04841
207 /596-6464

MARYLAND
MC CLEAN BROTHERS
122 N. Langley Road
GLEN BURNIE, MD 21061
301/761-9200

MASSACHUSETTS
ROSE MARINE COMPANY
375 Main Street
GLOUCESTER, MA 01930
508,/283-3335

MICHIGAN
MIDWEST MARINE
24300 Jefferson Avenie
5T. CLAIR SHORES, M1
48080
313/778-8950

NEW JERSEY
MARINE EQUIPMENT &
SUPPLY
1401 Metropolitan Avenue
THOROFARE, NJ 08086
609/853-8320

NEW YORK
ALLSTATE MARINE DIST.
4365 Austin Blvd.
ISLAND PARK, NY 11558
516/431-0288

EAST END MARINE
SUPPLY

230 Corwin Street
GREENPORT, L.I, NY 11944
516/477-1900

FREEPORT MARINE
47 West Merrick Road
FREEPORT, NY 11520
516/379-2610

SEACOAST DISTR.
105 Wartburg Avenue
COPIAGUE, NY 11726
516/842-2338

NORTH CAROLINA

BARBOUR'S MARINE
216 West Front Street
BEAUFORT, NC 28516
919/728-2136

OREGON

ENGLUND MARINE
Foot of 15th Street
ASTORIA, OR 97103
503/325-4341

HYDRAULIC QUTFITTER
213 N.W. 10th Street
PORTLAND, OR 97209
503/223-5345

SOUTH CAROLINA
HAROLD T. McGILL DIST.

1903 Longstreet St. N,
KINGSTREE, SC 2955¢
803 /354-7404

TEXAS

AER MARINE SUPPLY
2301 NASA Road #1
SEABROOK, TX 77586
713/474-3276

MARINE & INDUSTRIAL
. SUPPLY :

101 Highway 35
ROCKPORT, TX 78382
512/7291318

SHAW DISTRIBUTORS
1106 Hub

HOUSTON, TX 77023
713/923-2615

UTAH

ROBERTSON'S MARINE
1045 S. Main Street

SALT LAKE CITY, UT 84111
801/534-1111

VIRGINIA

NORFOLK MARINE DIST.
1340 Azalea Garden Road
NORFOLK, VA 23502
804,/853-7658

PAXTON COMPANY
1111 Ingleside Road
NORFOLK, VA 23502
804/853-6781

WASHINGTON

FISHERIES SUPPLY CO.
1900 N. Northlake Way
SEATTLE, WA 98103
206/632-4462

KOLSTRAND MARINE
4749 Ballard Avenue NW
SEATTLE, WA 98107
206/789-1500

LFS, INC.

851 Coho Way
BELLINGHAM, WA. 98225
206/734-3336

NEDDER HYDRAULICS
1417 Roeder Avenue
BELLINGHAM, WA 98225
206/734-9829

SEATTLE MARINE &
FISHING SUPPLY

2121 W. Commodore Way
SEATTLE, WA 98199
206/285-5010
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