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Section 1 - INTRODUCTION

1.1 Section Highlights

This manual is divided into 12 sections, each of which is marked with a tabbed divider
and numbered according to section for easy reference.

Section

1
2

10

11

12

Introduction summarizes the contents and use of the manual.

Index of Tables provides an indexed list of page references to all tables contained
in the manual.

System Description provides a general description of the function and principal
components of the Traction Winch System.

Shipping Configuration, Installation and Start-Up provides the procedures and

recommended hardware required for installing the Traction Winch System in
preparation for start-up and operation.

Operation provides system operating procedures, illustrations and descriptions of
all controls and indicators.

Maintenance provides procedures for scheduled and preventive maintenance as
well as the manufacturer's recommendations for maintenance materials.

Troubleshooting provides procedures to perform electrical and hydraulic
troubleshooting of the Traction Winch System.

Theory of Hydraulic Operations provides a description of the Traction Winch

Hydraulic System and its operation.

Theory of Electrical Operations provides a description of the Traction Winch

Electrical System and its operation.

Schematics and Drawings provides general assembly drawings as well as related
hydraulic/electrical schematics and control panel drawings.

Quick Reference Data provides Traction Winch System ratings and component
weights.

Component Support Literature refers to manufacturers component literature

provided for those parts identified on the corresponding hydraulic/electrical
schematic.
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1.2 Organization and Use of This Manual

This manual was designed for technicians/operators with prior experience in the use
of cable handling systems. The manual contains a complete description of the traction
winch system as well as installation procedures, operating instructions,
maintenance/repair information, and troubleshooting guidelines.

1.3 Safety Awareness Prompts
The manual prompts safety awareness when deemed necessary for a particular

application or situation. These prompts are reflected in descending order of significance
as shown below:

WARNING
WARNING identifies a situation which is potentially lethal or hazardous to personnel.
CAUTION
CAUTION identifies a situation which is potentially hazardous to equipment or material.
,. NOTE

NOTE amplifies or emphasizes information provided in text or procedures.
1.4 Manual Changes and Control

In the event that DYNACON, Inc. issues a change to the manual, the user will be notified
of such change in a written bulletin. Each change shall be assigned a change number
and date of issue (DOI) for purposes of record keeping. The actual change in text will be
reflected in bold print and the entire page or pages on which the change occurred shall
be provided. Changed pages will reflect the new date of issue and may be inserted in
place of the current page which may then be discarded. The user is responsible for the
implementation, documentation and operating results of any changes to the manual not
initiated and/or approved by DYNACON, Inc. In addition, the user is responsible for
establishing document control and access.

Page 1-2
DOl 12/31/95



Section
5



Section 2 - INDEX OF TABLES
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Section 3 - SYSTEM DESCRIPTION

3.1 Traction Winch System Overview

The DYNACON, inc. Traction Winch System is a cable handling system designed to
deploy, tend, recover, and store up to 36,000 feet of 0.680 inch diameter armored cable.

The Traction Winch System performs all pulling and storage functions associated with the
cable. Principal components in the Traction Winch System include a traction winch,
levelwind, storage winch, and related diesel-hydraulic power system.

3.1.1 Traction Winch

The traction winch is the principal cable pulling component in the Traction Winch System.
The traction winch bears the entire payload and cable weight under high line tension
throughout the operational cycle.

Principal components of the traction winch include two 60-inch nominal root diameter
grooved traction sheaves within a frame assembly. Each traction winch sheave is
independently driven by an axial piston hydraulic motor and planetary gearbox. Each
traction winch sheave is equipped with a spring applied, hydraulically released failsafe
brake mounted between the respective hydraulic motor and gearbox.

3.1.2 Storage Winch
The storage winch stores up to 36,000 fest of cable under low line tension.

Principal components of the storage winch include a 36 inch diameter grooved drum core
to accommodate 0.680 inch diameter cable, The storage winch drum is supported within
a base frame on each end by a pillow block bearing assembly constructed to
accommodate a drum shaft extending through the entire length of the drum. Internal
support and air cooling is provided to the drum core and drum shaft with two internal
baffles. Additional internal support to the drum core is also provided by the winch drum
drive plate and an end plate. The drum shaft features an inside diameter equal to 5.75
inches to accommodate a customer-supplied slip ring. The drum is driven on one end by
a winch drive assembly consisting of a hydraulic motor, sprocket and roller chain. The
output shaft of the hydraulic motor drives a 17 tooth, No. 100 sprocket which transmits
power via No. 100 roller chain to drive a 70 tooth, No. 100 sprocket attached to the winch
drum drive plate. The storage winch is equipped with two spring applied, hydraulically
released caliper brakes acting on a brake disc mounted to the winch drum drive plate.

Four point lifting of the storage winch is provided by a lifting eye attached to each comner
of the storage winch base frame.
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3.1.3 Levelwind

The levelwind assembly is aligned with and bolted to the storage winch and ensures that
the cable is properly aligned and stacked as it enters or exits the storage winch drum.

Principal components of the levelwind include a base frame, two nickel-plated guide
tubes, support plates, and a carriage assembly containing a 36.92-inch root diameter
sheave that fairleads the cable between the storage winch and the traction winch. The
levelwind carriage sheave assembly is driven across the entire length of the guide bars by
a hydraulic motor turning an ACME screw through an ACME nut attached to the carriage
assembly. A hydraulic cylinder mounted beneath the levelwind sheave provides counter-
balance pressure to maintain the levelwind sheave at a proper angle relative to the
storage winch drum as the cable layer level on the storage winch increases or decreases,
eliminating cable chafing.

3.1.4 Diesel-Hydraulic Power System

The Diesel-Hydraulic Power System provides a source of power to the traction winch
system.

The Traction Winch System is equipped with a 155 HP diesel engine attached to a
hydraulic pump string assembly that provides oil flow to drive hydraulic motors which
power the traction winch, storage winch and levelwind. The hydraulic pump string
assembly is attached to the diesel engine with an adaptor followed by the traction winch
pump, storage winch pump and levelwind pump. The traction winch and storage winch
pumps provide oil flow to the traction winch and storage winch hydraulic motors,
respectively, through a closed loop circuit. The levelwind pump provides oil flow to the
levelwind hydraulic motor through an open loop circuit.

In addition to the diesel engine and pump assembly, the power unit includes fluid/fuel
reservoirs and associated gauges. The power unit frame is constructed of rectangular
tubing which incorporates four lifting eyes located on top of the framework. All
components and enclosures mounted on the power unit are protected by a square tubing
framework. Removable panel doors enclose the power unit.

A hydraulic reservoir is mounted in a bolt-on frame above the pump assembly. Hydraulic
oil filters are mounted on the side wall of the reservoir and are hard plumbed to the
internal piping of the reservoir. A diesel fuel reservoir is bolted into the power unit
framework above the diesel engine. A gauge panel is mounted on the power unit to
facilitate pump pressure monitoring. A seawater over oil heat exchanger is mounted
within the base frame of the power unit enclosure.
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Section 4 - Shipping Configuration, Installation and Start-Up

4.1 Shipping Configuration

The Traction Winch System components and related assemblies are shipped as
independent units according to the configuration listed below.

4.1.1.1 Traction Winch

4.1.1.2 Storage Winch

4.1.1.3 Levelwind

4.1.1.4 Diesel-Hydraulic Power Unit

4.2 Installation
4.2.1 Overview

The Traction Winch System is instalied in a working area determined by the customer
and is prepared for operation by accomplishing three principal tasks:

® choose the desired component layout configuration, lift the components from their
shipping platform and secure the components to the deck.

® complete all required hydraulic system connections and related start-up procedures.
® complete all required electrical system connections and related start-up procedures.

The Traction Winch System installation procedures should be accomplished for each
system component according to the checklists that follow.

Page 4-1
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4.2.2 Deck Installation Checklist - Traction Winch System Components

CAUTION

Consideration should be given to proper weight distribution of the system relative
to the ship's center of buoyancy, center of flotation and center of gravity.

Prior to placing the system components on the ship's deck, a layout
configuration for the system should be determined that will not have
an adverse effect on the above-referenced forces. Failure to do so
could have a negative impact on ship stability. (Refer to Section 11,
item 11.2, page 11-1, "Quick Reference Data - Traction Winch
System Component Weights and Dimensions.")

The crane and/or hoist apparatus used to place the system
components on the deck should have a lifting capacity rating
sufficient to lift each component in accordance with operational
requirements. Refer to Section 11, item 11 .2, page 11-1, "Quick
Reference Data - Traction Winch System Component Weights and
Dimensions” for component weights and footprint dimensions.

NOTE

A lifting sling unique to the system components is not provided.
Lifting devices and procedures used to place the system components
onto the ship's deck should be in accordance with operational
requirements.

It is recommended that a spreader bar be used with hoist apparatus when
lifting the storage winch in order to prevent lift lines from contacting and
possibly damaging flange surface areas. In the event a spreader bar is not
available it is recommended that protective padding be placed over the flange
surface areas that may make contact with the lift lines during hoist
operations.

Prior to lifting the system components and placing them on the ship's
deck, it may be desirable to attach control lines to each comer of the
component frame to provide a greater degree of handling control and
accurate positioning. Control lines should be of sufficient length to
allow handlers to remain clear of the component. Refer to Section 4,
Table 4.2.2, page 4-5, “Deck Installation - Recommended Parts and
Specifications" for component lifting and installation data.

Page 4-2
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(1

[2]

3]

[4]

Attach a lifting sling and/or spreader bar assembly to the desired
component base frame.

[1.a.] Connect a hoist/crane lifting hook to the lifting sling
and/or spreader bar.

[1.b.] Position the assembly over the top of the component
frame. Lower the assembly to a level that will permit lift
lines to be connected to the each lifting eye.

[1.c.] Connect the lift lines to the corresponding lifting eyes on
the component frame.

WARNING

Personnel should stand clear of system components during hoist
operations.

Slowly raise the lifting sling and/or spreader bar assembly until the
wire rope legs become taut and all slack is removed.

Lift the component winch several inches off the shipping surface and
check the integrity of all lifting lines and connections.

Position and place the component onto the ship's deck in the desired
position.

NOTE

It is recommended that lifting apparatus remain attached until
components are secured to the ship's deck. The following
procedures list the steps required to secure system components to
the ship's deck by bolting them to previously installed customer
supplied deck plates utilizing the recommended parts listed in Table
4.2.2, "Deck Installation - Recommended Parts and Specifications,
Section 4, page 4-5."
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CAUTION

Each component frame base is equipped with mounting eyes through
which hex head screws are inserted in order to secure the component
to the ship's deck plates. All mounting eyes must be used to ensure
that each component is properly secured to the ship's deck. Failure
to use all mounting eyes could result in damage to the components
and/or ship's deck due to torque generated by Traction Winch System
operations.

It is recommended that hex head screws used for securing
component frames to deck plates have a minimum shaft length

sufficient to allow for washer thickness, deck plate thickness and a
minimum of 1 inch thread engagement.

CAUTION
Excessive bolt length could damage insert sealing cap, allowing moisture to enter

frame tubing.

[5] Secure the desired component frame to the ship's deck plates
according to the following steps:

[5.a.] Place a lock washer and flat washer onto the shaft of a

hex head screw. —_

[5.b.] Insert a hex head screw with washers into each
mounting eye and tighten according to torque
requirements illustrated in Table 4.2.2 , "Deck
Installation - Recommended Parts and Specifications®,

Section 4, page 4-5. —_—

[6] Lower the lifting sling and/or spreader bar assembly until the rope
legs become slack. —_
[7] Disconnect the lift lines from each lifting eye. —_—

[8] Move the lifting sling and/or spreader bar assembly away from the
component. Store the lifting sling and/or spreader bar assembly
according to operational requirements. _—
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Table 4.2.2
Deck Installation
mmended P

ifications*

Number of Lift Points

(Lubricated)

Number of Bolt-Down 12

Mounting Installation

Holes & No. Hex Head

Screws Required

Required No. SS Lock 12 14 8 6

Washers

Required No. SS Filat 12 14 8 6

Washers

Recommended Screw Hex Hex Hex Hex

Type

Description 1" -8UNC 1" -8UNC 3/4" -10UNC | 3/4" -10UNC

Grade 5 or better § or better 5 or better 5 or better
Zinc Coated Zinc Coated | Zinc Coated | Zinc Coated

Torque Level (Dry) 640ft/Ibs 640ft/lbs 260ft/Ibs 260ft/Ibs "

Torque Level 480/lbs 480/Ibs 200/Ibs 200/Ibs

Notes:* Refer to Section 11, page 11-1, "Quick Reference Data® for system component
weights and footprint dimensions.
i Two mounting pads with installation eyes found at the front of the levelwind are

used to properly align and attach the Levelwind to the Storage Winch. These
mounting pads may also be used as two of the four lifting points located on the

levelwind frame. Refer to Drawing No. 424-0000-01,
General Arrangement" and Drawing No. 424-2001-02,

"Storage Winch/Levelwind
“Levelwind General

Assembly" for an illustration of component configuration and installation.
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4.3

Electrical Connections

The electrical connections shown in the following table must be completed prior to
start-up and operation of the Traction Winch System. Each connection is labeled
according to the following table:

Connector Connect Connector

Origin Label To Destination Label

Local Control Enclosure  P1 DHPU J1 -
Local Control Enclosure P2 DHPU J2 —_
Remote Control Enclosure P3 DHPU J3 S
Levelwind Enclosure P4 DHPU Jé -

Connect lead wires to the battery terminals found on the battery located in the
Diesel-Hydraulic Power Unit. _

Hydraulic Connections and Initial Pressure Settings

4.4.1 Hydraulic Connections

The following table illustrates all system hydraulic connections that must be
completed prior to startup and operation. Each hose origin and corresponding
destination are provided with identical labels as shown below:

| Traction Winch TW A Diesel-Hydraulic Power Unit
| Traction Winch TW B Diesel-Hydraulic Power Unit |
| Traction Winch TW Case Diesel-Hydraulic Power Unit ﬂ
.' Traction Winch TW Brake Diesel-Hydraulic Power Unit
| Storage Winch SWA Diesel-Hydraulic Power Unit
LStorage Winch SwB Diesel-Hydraulic Power Unit ],
| Storage Winch SW Case Diesel-Hydraulic PoWer Unit H
| Levelwind Levelwind Pressure Diesel-Hydraulic Power Unit H

Levelwind Levelwind Return Diesel-Hydraulic Power Unit

SW Brae Storage Winc Brke

Table 4.4.1
Traction Winch System Hydraulic Connections
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[2] Connect a water-in line to the intake port (labeled "Water-In®) of the
heat exchanger located in the base of the Diesel-Hydraulic Power
Unit frame. —_

[3] Connect a water-out line to the discharge port (labeled "Water-Out")
of the heat exchanger located in the base of the Diesel Hydraulic
Power Unit frame. _—

4.4.2 Initial Pressure Settings

Refer to Section 10, Drawing No. 425-8001-01, "Traction Winch System Hydraulic
Schematic”, Drawing No. 425-8009-02, "Traction Winch System Flow Line
Schedule”, Drawing No. 424-8001-01, “Levelwind/Storage Winch Hydraulic
Schematic* and Drawing No. 424-8009-02, *Levelwind/Storage Winch Flow Line
Schedule" for hydraulic system initial pressure settings.
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Section 5 - OPERATION
5.1 Traction Winch System - Controls and Indicators

5.1.1 Local Control Enclosure - Controls

5.1.2

HPU Stop Pushbutton - (Not Provided) Stops the Traction Winch System Diesel-
Hydraulic Power Unit and all Traction Winch System functions.

Mode Select Switch - Place switch to AUTOMATIC - places storage winch into
AUTOMATIC mode of operation. Place switch to MANUAL - places storage winch
into MANUAL mode of operation. (Refer to Section 5, item 5.2, page 5-4, "Traction
Winch System Operation® for procedures in selecting mode of operation.)

Storage Winch PAYOUT/HAUL-IN (Joystick) - The storage winch control handle
is used concurrently in the Setup mode with the traction winch control handle to
pay out and haul in cable. When the control handle is in the neutral position
(center), the storage winch brake is set. When the control handle is moved out of
neutral to the PAY OUT position, cable is paid out. When the control handle is
moved to the HAUL IN position, cable is hauled in.

Traction Winch PAYOUT/HAUL-IN (Joystick) - The traction winch control handle
is used concurrently in the setup mode with the storage winch control handie to
pay out and haul in cable. When the control handle is in the neutral position
(center), the traction winch brakes are set. When the control handle is moved out
of neutral to the PAY OUT position, both the traction winch brakes and the storage
winch brake are released and cable is paid out. When a control handle is moved to
the HAUL IN position, cable is hauled in.

Remote Control Enable/Disable Toggle Switch - Place switch to ENABLE -
enables remote control station. Place switch to DISABLE - disables remote
control station. The remote station will be automatically disabled if the Traction
Winch control handle on the Local Contro! Panel is moved out of the center
(neutral) position. The Traction Winch System must be in the AUTOMATIC
mode of operation in order to enable the remote control station.

Local Control Enclosure - Indicators
Traction Winch Brake Released

llluminated when the traction winch brakes are released by moving the traction
winch control handle out of the center (neutral) position.
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5.1.3

5.1.4

Proof-of-Tension

Hluminated when sufficient line tension has been generated by the storage winch to
allow proper spooling of cable in the automatic mode. This indicator must be
llluminated before the storage winch can be placed into automatic mode.

Automatic Enabled

llluminated when the storage winch automatic mode has been enabled. This
indicator must be illuminated before the remote control station can be
enabled.

Oll Pressure/Coolant Temperature Warning

llluminated when diesel engine oil pressure and/or coolant temperature does not
meet acceptable operating specifications. Refer to engine specifications section of
the diesel engine operation and maintenance manual for acceptable operating
parameters.

Remote Enabled
llluminated when the remote control station is enabled.

Line Data Display
Provides a digital display of cable length actively deployed, expressed in total
meters, and cable deployment/recovery speed expressed in meters per minute.

Remote Control Panel - Controls

HPU STOP Pushbutton (Not Provided)
Stops the Traction Winch System Diesel-Hydraulic Power Unit and all Traction
Winch System functions.

Traction Winch PAYOUT/HAUL-IN (Joystick)

When the control handle is in the neutral position (center), the traction winch
brakes are set. When the control handle is moved out of neutral to the PAY OUT
position, the traction winch brakes and the storage winch brake are released and
cable is paid out. When the control handle is moved to the HAUL IN position, cable
is hauled in.

Remote Control Panel - Indicators

Traction Winch Brake Released
llluminated when the traction winch brakes are released by moving the traction
winch control handle out of the center (neutral) position.

Remote Enabled
llluminated when the remote control station is enabled.

Line Data Display
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5.1.5

5.1.7

Provides a digital display of cable length actively deployed, expressed in total
meters, and cable deployment/recovery speed expressed in meters per minute.

Oil Pressure/Coolant Temperature Warning

llluminated when diesel engine oil pressure and/or coolant temperature does not
meet acceptable operating specifications. Refer to engine specifications section of
the diesel engine operation and maintenance manual for acceptable operating
parameters.

Traction Winch System Gauge Panel - Indicators

The Traction Winch System Gauge Panel monitors all system pressure, charge
pressure and supply pressure levels. The panel is mounted on the Diesel-
Hydraulic Power Unit Frame and consists of the following gauges:

Traction Winch System Pressure A

Traction Winch System Pressure B

Traction Winch Charge Pressure

Open Loop Supply Pressure

Storage Winch System Pressure A

Storage Winch System Pressure B

Storage Winch Charge Pressure

Hydraulic Power Unit Starter Panel - Controls

Start Pushbuttons: (2) - When depressed, starts the Diesel-Hydraulic Power Unit.
Stop Pushbutton (Not Provided) - Stops the Diesel-Hydraulic Power Unit.
Levelwind Control Enclosure - Controls

Levelwind Corrector Pushbuttons - Provides manual operation and movement of
the Levelwind Carriage Assembly. Choose the pushbutton corresponding to the
desired direction of movement as indicated by arrows on the Levelwind Control

Panel. Hold the pushbutton down until carriage assembly reaches desired position,
then release.
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5.2 Traction Winch System Operation
CAUTION

Prior to operation of the Traction Winch System, all installation
procedures, hydraulic connections and electrical connections must be
completed for the entire system.

Prior to start-up and operation of the Traction Winch System, ensure
that personnel remain clear of traction winch sheaves and cable path.

[1]  Start the Traction Winch System hydraulic power unit by depressing
both START pushbuttons located on the Diesel Hydraulic Power Unit
Starter Panel. —_

NOTE

The Traction Winch System and operational functions may be
stopped at any time during the following procedures by pulling the
manual shutdown knob located on the Diesel-Hydraulic Power Unit.

[2] Verify minimum acceptable hydraulic system pressure levels. -_

(Refer to Drawing No. 425-8001-01, *Traction Winch System Hydraulic Schematic®,
Drawing No. 425-8009-02, "Traction Winch System Flow Line Schedule”, Drawing
No. 424-8001-01, "Levelwind/Storage Winch Hydraulic Schematic®, and Drawing
No. 424-8009-02, "Levelwind/Storage Winch Flow Line Schedule” for hydraulic
system connections and hydraulic system initial pressure settings.)

NOTE

(Following start-up as required in steps 1-2 above, the system is now
in MANUAL mode of operation.

The Storage Winch may be operated in MANUAL mode orin
AUTOMATIC mode.

MANUAL mode is used for resving cable through the system and is
the default mode entered upon system startup. While in the
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(3]

[4]
[5]

[6]
[7]

MANUAL mods, the storage winch and traction winch may be
independently operated.

AUTOMATIC mode is used for normal Traction Winch System
operations. While in the AUTOMATIC mode, the entire system, to
include the traction winch and storage winch, is controlled by the
traction winch control joystick. Independent manipulation of the
storage winch control joystick is not necessary while in AUTOMATIC
mode.

Refer to steps 3 through 7 for AUTOMATIC mode of operation.

The Traction Winch System may be operated from a local or remote
control station. The system may be operated from a remote control
station by placing the Remote Control Enable switch on the Local
Control Enclosure to the ENABLE position. Prior to placing the
remote control stations in the enabled mode, the Traction Winch
PAY-OUT/HAUL-IN joystick found on the remote control station
should be placed in the neutral position and the system must be
placed in automatic mode.

To Enter Automatic Mode of Operation

Ease the storage winch control handle to the HAUL-IN position until
slack in the cable is removed between the storage winch and the
traction winch.

Verify that the PROOF OF TENSION indicator is illuminated.

While holding the storage winch control joystick in the HAUL-IN
position and maintaining cable tension between the traction winch and
storage winch, place the MODE SELECT switch to the AUTOMATIC
position.

Verify that the AUTOMATIC MODE ENABLED indicator is illuminated.

Return the storage winch control joystick to the neutral position and
release the MODE SELECT switch.
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NOTE

The Storage Winch is now in AUTOMATIC mode and is controlled
solely with the traction winch control joystick. Manipulation of the
storage winch control joystick is not required while in AUTOMATIC
mode. The remote control station may be enabled only if the system
is in AUTOMATIC mode of operation.

[8]  To return the system to MANUAL mode of operation, accomplish
step 8a., 8b. OR 8c. as follows:

[8.a] Place MODE SELECT switch to wimivumL. —_
OR
[8.b] Move the storage winch control joystick out of the
neutral position. _
OR

[8.c] Accomplish system shutdown by pulling the manual shutdown knob located
on the Diesel-Hydraulic Power Unit. The system will, upon restoration of
power, default to manual mode.
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Section 6 - MAINTENANCE

6.1 Overview

This section includes the following categories:

® Scheduled Maintenance

® Maintenance Procedures

® Preventive Maintenance

® Recommended Lubricants

6.2 Scheduled Maintenance - Traction Winch System

Maintenance for Traction Winch System components is reflected in Tables 6.2.1 through
6.5.1 according to the following key:

D - Daily

W - Weekly

M - Monthly

Q - Quarterly

S - Semi-Annually

A - Annually
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Gear Bo* Oﬁ Level X "

Grease Drum Support X
Bearings
Inspect Bolt Tightness X

on Winch Frame Deck
Plates

Grease Traction
Sheave Shaft Support
Bearings

Check/Fill Traction
Winch Drive Gear Oil
Level. Check for
Leaks Daily. Change
After First 200 Hours.
Further Oil Change at
Approximate 2000
Hour Intervals.

Inspect Bolt Tightness
on Winch Frame Deck
I Plates

Table 6.2.2: Traction Winch Maintenance Schedule
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Grease Levelwind X
Guide Bars

Grease Levelwind X
ACME Screw

klnspect Levelwind X

Sheave Bearings

Grease Sheave Pivot X
Pin

Grease ACME Screw X
Support Bearing

Inspect Levelwind X
Follower Arm for Wear

Inspect Bolt Tightness X
on Levelwind Frame
Deck Plates

Inspect ACME Nut for X
Wear __J

Table 6.2.3: Levelwind Maintenance Schedule
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Check Hydraulic Oil X
Level.

Change Charge X
Pressure Hydraulic
Filter Elements

Change Retumn Filter X
Elements

Change Hydraulic Oil.
Test Oil Regularly
and Change if
Contaminated. Flush
Entire System and
Replace Filters at
Same Time Fluid is
Changed.

Checks for Hydraulic

Oil Leaks

Table 6.2.4: Power Unit Maintenance Schedule
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6.3 Maintenance Procedures

Maintenance procedures for the traction winch system are described in the following
sections.

6.3.1 Grease Fittings
Grease fittings are installed for those bearings which require periodic lubrication.
Periodic greasing removes dirt, dust, splash water, condensation, and other
contaminants.
Grease packing seals the bearing, reduces friction, and protects against corrosion.
Table 6.5.1 lists the lubricants recommended for use with the Traction Winch System.
The following sections provide procedures for greasing system equipment.
6.3.1.1 Levelwind Guide Bars

Grease the guide bars according to the following procedures:

[1] Attach a grease gun nozzle to the grease fitting located on the levelwind
carriage.

[2] Pump greass into fitting.

[3] Stop when a surplus of grease appears on the levelwind carriage.

[4] Apply a thin coat of greése along the entire length of the guide bars.
6.3.1.2 Levelwind ACME Screw

Grease the ACME screw by applying a thin coat of grease to the outside
diameter of the screw along its entire length.

6.3.1.3 Levelwind Sheave Bearings
Grease the levelwind sheave bearings according to the following procedures:

[1] Attach a grease gun nozzle to the grease fitting on the sheave axle retaining
bolt.

[2] Pump grease into fitting.

[3] Stop when a surplus of grease appears around the sheave axle spacer
plates.
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6.3.2 High Pressure Filter on the Levelwind

6.4

6.4.1

The high pressure filter removes undesirable elements from oil supplied to the servo-
valve manifold. If the levelwind becomes sluggish or stops, replace the filter element.

Preventive Maintenance

Preventive Maintenance for the Levelwind ACME Nut is summarized in Table 6.4.1.

Table 6.4.1: Levelwind Acme Nut Maintenance Schedule

Levelwind ACME Nut

The Levelwind System has a primary and secondary ACME nut. The primary ACME

nut drives the Carriage Assembly and the secondary ACME Nut bears no load. The

primary ACME nut is bolted to the Carriage Assembly on the overboarding side. The
secondary ACME Nut Assembly is located on the opposite side of the carriage.

During the assembly stage, the primary ACME nut assembly is attached to the
carriage. Slack is removed by pushing or pulling the carriage to the primary nut. The
secondary nut is moved to the carriage, backed off until the first bolt hole position
lines up, then secured. The space on the sides of the secondary nut allows it to ride
free during operation.

In order to monitor wear on the primary ACME nut, measure the distance between the
secondary ACME nut and carriage assembly before any wear occurs on the primary
ACME nut. Record the measured value. Thread wear on the primary nut causes this
distance to increase. When the measured gap reaches the initial measured value plus
1/16 inch, the primary nut should be replaced.

If no initial measurement between the secondary ACME nut and the carriage
assembly was made or recorded, use the following alternate approach.

Alternate method: Loosen the bolts holding the primary nut to the Carriage Assembly
and push the nut away from the Carriage Assembly. Measure the gap when it
reaches its maximum distance. Then push the nut back toward the Carriage
Assembly and measure the gap again. Normal tolerance between the nut and the
screw is approximately 1-2 thousandths. When the difference between the two
measurements exceeds 1/16 inch, excessive wear has occurred and the nut should be
replaced.
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6.5 Recommended Lubricants and Traction Winch System Upper Case Drain Locations

P

Grease

Grease Fittings MYSTIK JT-6 or

Equivalent
MIL-G-81322D

Hydraulic Fluid

Hydraulic Texaco-Rando HDZ32

Grade HIGH VI Antiwear
Product Code 01493 or
Equivalent

Gear Oil

Gearbox

Chevron 80W-90

Table 6.5.1: Recommended Lubricants

Pump Upper Case
Drain

(1) Top of Traction Winch Pump in
Power Unit

(2) Top of Storage Winch Pump in
Power Unit

(3) Top of Levelwind Pump in Power
Unit

Motor Upper Case
Drain

(1) Outside center of Traction Winch
Hydraulic Motor No.1

(2) Outside center of Traction Winch
Hydraulic Motor No.2

(3) Inside top of Storage Winch Motor |

Table 6.5.2: Traction Winch System - Upper Case Drain Locations
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6.6

Type

Surface Preparation and Paint Configuration

Solvent

Color Code

AMERON
INORGANIC
ZINC
DIMETCOTE
21-5 WATER
BASED

Type

N/A

Solvent

N/A

Color Code

Mid Coat

International
KHA-3021062
Intertuff

Epoxy

Type

International
415 Thinner

Solvent

Light Gray

Color Code

Top Coat

International
Interguard FZ
A004
Modified
Epoxy

Primer

International
415 Thinner

Mid Coat

White

Top Coat

Film
Thickness

2-3 Mils
Dry

Primer

Mid Coat

2-3 Mils
Dry

Top Coat

Elapsed Time
Before Applying

Table 6.6.1

N/A

2 Hours
after
applying
primer

500F - 16 hrs after

applying mid coat

730F - 6 hrs after

applying mid coat

950oF - 4 hrs after

applying mid coat

Surface Preparation and Paint Configuration
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6.7 Adding System Hydraulic Fluid After Draining System
Complete the following steps when adding system hydraulic fluid after draining system:

[1] Remove upper case drain fittings at the locations reflected in Table 6.5.2,

“Traction Winch System - Upper Case Drain Locations", page 6-9. —_

[2] Remove dirt, grease or other contaminants from the surface areas
surrounding the upper case drain openings and from the upper case drain

fittings. E—

[3] Fill pump and motor cases through the upper case drain oponings with
hydraulic fluid provided with the system according to Table 6.5.1,
"Recommended Lubricants - Traction Winch" page 6-9. It is recommended

that all hydraulic fluid be passed through a 10 micron filter. —_

[4] Reinstall and tighten case drain lines and tighten all fittings where required. _

[5] Loosen suction lines at the respective pump inlet. | _—

[6] Using a 10 micron filter cart, fill the power unit reservoir until fluid reaches
the loosened hoses at the respective pump inlet(s). Tighten the hoses and
continue filling the reservoir, ensuring that reservoir fluid level has reached

the *HIGH" mark on the applicable sight level gauge. —_—

[7] Re-check pump and motor case fluid levels. S
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Section 7 - TROUBLESHOOTING

7.1 Overview

Troubleshooting instructions for the Traction Winch System are detailed in Tables 7.2 _
through 7.6. This section is designed for technicians who are qualified to perform electrical
and hydraulic troubleshooting.

Technicians should be familiar with the overall operation of the Traction Winch System and
have available schematics and component manufacturer literature.

The following symptoms are addressed in this chapter.

® Traction unit will not turn with the HPU running. System pressure rises when the control
handle is moved from the center.

® Traction unit will not turn with the HPU running. System pressure does not rise when the
control handle is moved from the center.

® Storage winch will not turn with the HPU running. System pressure rises when the
control handle is moved from the center.

® Storage winch will not turn with the HPU running. System pressure does not rise when
the control handle is moved from the center.

® Storage winch will not go into AUTOMATIC mode.

® Levelwind problems and adjustments.
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SYMPTOM: Traction winch will not tumn with DHPU running/system pressure rises when the
control handle is moved from the center position

Brake may not be
releasing

Check the storage winch
pump charge pressure (This
is the source used to
release the brake)

If no pressure present,
repair or replace pump.

Check electrical signal (24
VAC) to the Traction Winch
brake release solenoid
(Terminals TB1-71 and
TB1-72)

If no signal present, refer
to electrical schematic

Verify solenoid is switching.
(You should be able to feel
pulses with your hand when
the solenoid shifts)

If not shifting, repair or
replace solenoid.

Verify brake release
pressure is equal to or
greater than 200 psi. (Install
a pressure gauge at the
brake to verify pressure)

pressure at brake pump.
Brake releases from
charge pump pressure so
check this pressure for

If pressure is low, increase
indications of problems.

Problem may exist in the
hydraulic motor

Verify hydraulic motor will
rotate. (Remove all loads
from the traction winch, then
remove hydraulic motor
from gearbox and apply
hydraulic power to the
hydraulic motor to verify
this)

if motor will not turn, repair
or replace motor.

Problem may exist in
gearbox

Verify gearbox will turn.
(Remove all loads from the
traction winch, then remove
hydraulic motor assembly
from gearbox to do this)

repair or replace gearbox

If gearbox will not turn, ”

Bad brake

Table 7.2

Repair or replace brake

Page 7-2
DOI 12/31/95



.

SYMPTOM: Traction unit will not turn with:He
control handle is moved fromi ¢

pressure)

¥

= -'_"*l"iiﬁning/system pressure does not rise when
e@‘er position (port pressure remain charge

Traction Winch pump

Verity charge pressure is
present

If not present, repair or
replace pump

No electrical signal to
the traction winch pump
displacement controller

Verify current is present at
the Traction Winch
Electric Displacement
Control at Terminals TB1-
69 and TB1-70, Remote
joystick, and Terminals
TB1-67 and TB1-68,

Local joystick.

Table 7.3

If no current present,
refer to electrical
schematic ' l
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SYMPTOM: Storage winch will not turn with HPU running/system pressure rises when
control handle is moved from center position

Brake may not be
releasing

Check the levelwind pump
pressure (this is the
source used to release the
brake)

If no pressure present,
repair or replace pump.

Verify brake release
pressure is equal to or
greater than 300 psi.
(Install a pressure gauge
at the brake to verify
pressure)

If pressure is low, |
increase pressure at
pressure reducing
valve on levelwind
valve panel. Note:
maximum brake
pressure must not
exceed 1500 psi.

=

Check electrical signal to
the storage winch brake
release solenoid at
terminals TB3-27 and
TB3-28

If no signal present,
refer to electrical
schematic

Verify solenoid is
switching. (You should be
able to fesl pulses with
your hand when the
solenoid shifts)

If not shifting, repair or
replace solenoid.

Problem may exist in the
hydraulic motor (brake
failure will usually result
in the brake failing to
hold rather than failing to
release)

Verify system pressure
with control handle out of
neutral position

If motor will not tumn,
repair or replace motor.

Bad brake

Remove the brake, try to
rotate drum as in above
procedure

If drum will turn, repair
or replace caliper
brake

Interference problems on
the drum or bearings

If drum will not rotate with
the brake removed

Table 7.4

Check for interference
on drum or bearings
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SYMPTOM: Storage winch will not turn with HPU running/system pressure does not rise
when control handle is moved from center position (port pressures remain at
charge pressure.)

Storage winch pump

Verify charge pressure is
present

If not present, repair or
replace pump

No electrical signal to
the storage winch pump
displacement controller

Verify current is present at
the Storage Winch Electric
Displacement Control at
Terminals TB1-73 and

TB1-74.

If no current present,
refer to electrical
schamatic

Table 7.5

SYMPTOM: Storage winch will not go into AUTOMATIC mode.

" Possible Cau

Interlocks

Verify that all interlocks
from hydraulic power units
are satisfied

Refer to the electrical
schematic

Improper enable
procedure

Check procedure

Table 7.6

Move storage winch
control handle to haul
in slack cable. With the
storage winch control
handle in the haul in
direction, press the
auto switch to the
enable position while
releasing the control
handle
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Section 8 - THEORY OF HYDRAULIC OPERATION

8.1 Overview
The Traction Winch System is composed of the following hydraulic system circuits:
® Traction Winch Closed Loop Circuit
® Storage Winch Closed Loop Circuit
® Levelwind Open Loop Circuit
8.2 Traction Winch Closed Loop Circuit

The primary components of the traction winch closed loop circuit include one bi-
directional, variable displacement axial piston pump and two variable displacement
hydraulic motors.

The bi-directional, variable displacement axial piston pump is driven by a 200 HP diesel
engine.

8.2.1 Traction Winch

Upon starting the diesel-hydraulic power unit, oil is drawn from the power unit

reservoir through a suction strainer and into a closed loop pump. Hydraulic oil flow

then enters a charge pump integral to the closed loop pump. The charge pump

supplies hydraulic fluid for the entire traction winch circuit at a pressure equal to

approximately 340 psi. Charge pressure for traction winch closed loop pump may be
_read from a system pressure gauge.

8.2.1.1  Traction Winch Haul-In Circuit

When the traction winch joystick is pulled toward the operator to the haul-in position,
the "A*" side of closed loop pump is energized. This angles the swashplate of pump
to provide pressure up to 4,500 psi and flow up to 66 gpm to the haul-in side of
traction winch motors.

Placing the traction winch joystick in the haul-in position also sends an electrical signal
to a solenoid valve which allows charge pressure from a traction winch pump to flow
through a flow control valve, into and releasing traction winch brakes, which allows the
traction winch drum to rotate in the haul-in direction. The haul-in position also
energizes a directional control valve on the levelwind panel which allows reduced
pressure from the levelwind open loop pump to enter and release the storage winch
brake. System pressure from the traction winch pump enters a hot oil shuttle valve to
which two pressure gauges (labeled Traction Winch Pressure "A" and Traction Winch
Pressure "B") are attached.
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8.3
8.3.1

Case return from traction winch motors is retumed to a retum header.

Case return from traction winch pump is returned to a return header and is directed
through a heat exchanger and return filter back to tank.

The oil removed by hot oil shuttle valve is retumed to a retum header and is directed
through a heat exchanger and return filter back to tank.

8.2.1.2. Traction Winch Pay-Out Circuit

When the traction winch joystick is pushed away from the operator to the pay-out
position, the "B* side of closed loop pump is energized. This angles the swashplate of
pump to provide pressure up to 4,500 psi and flow up to 66 gpm to the pay-out side of
traction winch motors.

Placing the traction winch joystick in the pay-out position also sends an electrical
signal to a solenoid valve which allows charge pressure from a traction winch pump
to flow through a flow contro! valve, into and releasing traction winch brakes, which
allows the traction winch drum to rotate in the pay-out direction. The pay-out position
also energizes a directional control valve on the levelwind panel which allows reduced
pressure from the levelwind open loop pump to enter and release the storage winch

‘brake. System pressure from the traction winch pump enters a hot oil shuttle vaive to

which two pressure gauges (labeled Traction Winch Pressure "A" and Traction Winch
Pressure "B") are attached.

Case return from traction winch motors is returned to a return header.

Case return from traction winch pump is returned to a return header and is directed
through a heat exchanger and return filter back to tank.

The oil removed by hot oil shuttle valve is retumed to a return header and is directed
through a heat exchanger and return fitter back to tank.

Storage Winch Closed Loop Circuit
Storage Winch - Manual Mode

Oil is drawn from the power unit reservoir through a suction strainer and into a closed
loop pump. Hydraulic oil flow enters a charge pump integral to the closed loop pump.
The charge pump supplies hydraulic fluid for the entire storage winch circuit at a
pressure equal to approximately 340 psi. Charge pressure for storage winch closed
loop pump may be read from a system pressure gauge.
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8.3.2

8.3.1.1  Storage Winch Haul-In Circuit

Flow and pressure are directed from the charge pressure filter to a traction winch
control valve. When the storage winch joystick is placed in the haul-in position, the
“A" side of pump angles the swashplate, providing a flow of 28 gpm and pressure
equal to 2,000 psi to the storage winch motor. The storage winch proof of tension is
sensed by a pressure switch originating from the *A® gauge port on a hot oil shuttie
valve. A storage winch "A* side pressure gauge and "B" side pressure gauge are
attached to the A and B gauge ports, respectively, on the hot oil shuttle valve.
Return flow from the hot oil shuttle valve is directed to a return header and proceeds
to a heat exchanger, through a retum filter and to tank.

8.3.1.2 Storage Winch Pay-Out Circuit

By placing the storage winch joystick to the pay-out position, the "B" side of pump (14)
Is energized which varies the swashplate angle to provide flow of 28 gpm and
pressure equal to 2,000 psi to the payout side of storage winch motor.

When the storage winch joystick is moved to the haul-in or pay-out position, a
solenoid valve is energized, receiving reduced pressure from a pressure
reducing/relieving valve.

Case return from storage winch motor is returned directly to tank. Case return from
the storage winch pump is directed to a return header and proceeds to a heat
exchanger, return filter and returns to tank.

Automatic Mode Enabfe/Disable

The storage winch control joystick is placed in the haul-in position which provides flow
from the "A" side of pump to the storage winch motor allowing slack in the cable
between the storage winch and traction winch to be removed. Upon achieving the
proper tension, the proof of tension pressure switch will close and illuminate the Proof
of Tension indicator on the Local Control Enclosure. The storage winch can be placed
in the Automatic Mode to provide line tension between the storage winch and traction
winch equal to 2000 pounds. Upon placing the storage winch into the Automatic
Mode, a levelwind servovalve is enabled and the storage winch brake is released.

Upon disabling the Automatic Mode, a directional control valve is de-energized,
allowing brake pressure from brake to be returned to the levelwind retum header (66),
proceeding to the system return header, heat exchanger, retumn filter and then to tank,
setting the storage winch brake. At the same time, the traction winch joystick is
released to the center position which de-energizes control valve, allowing brake
pressure from the motor/brake/gearbox combinations to be returned to tank, which
sets the traction winch brakes. The levelwind servovalve is also disabled which
deactivates the levelwind.

Page 8-3
DOl 12/31/95



8.4

Levelwind Open Loop Circuit

A levelwind servovalve is energized which permits pressure and flow from a levelwind
pump to pass through a high pressure filter. Pressure and flow are directed to a
levelwind pressure gauge through the levelwind servovalve to a levelwind motor, which
will turn in either a clockwise or counter-clockwise direction depending on the signal
received by the levelwind servovalve., A pressure reducing relieving valve supplies
reduced pressure to the blind end of a levelwind counter balance cylinder. A drain line
is attached to the rod end of the counter balance cylinder which allows leakage to the
returned to the levelwind return header and subsequently to the system return header
heat exchanger, return filter and to tank.

Return flow from the levelwind servovalve proceeds to the levelwind return header,
system return header, heat exchanger, return filter and to tank. The levelwind pump
case returnflows directly to tank.
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Section 9 -THEORY OF ELECTRICAL OPERATIONS

The following description illustrates the Traction Winch System electrical circuit theory
with a summary of relay functions and mode of operation.

9.1  Relay K1 - Not Used
9.2 Relay K2 - Not Used
9.3 Relay K3 - Traction Winch Brake Release
Relay K3, when energized, activates the following:

e Contact K3-A - (normally open), closes and activates the Traction Winch Brake
Release Valve.

® Contact K3-B - (normally open), closes and enables Relay Keé.
9.4 Relay K4 - Remote Enable
Relay K4, when energized, activates the following:
® Contact K4-A - (normally open), a latching contact.
® Contact K4-B - (normally open), closes and illuminates the Remote Enabled
indicator located on the Traction' Winch Local Control Enclosure and the Traction
Winch System Remote Control Panel.
9.5 Relay K5 - Automatic Mode Enable
Relay K5, when energized, activates the following:

® Contact K5-A - (normally open), a latching contact.

® Contact K5-B - (normally open), closes and permits the Remote Enabled indicator
to be activated.

® Contact K5-C - (normally open), closes and activates the Storage Winch Brake
Release Relay (K6).
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9.6 Relay K6 - Storage Winch Brake Release
Relay K6, when energized, activates the following:

® Contact K6-A - (normally open), closes and activates the Storage Winch Brake
Solenoid.

® Contact K6-B - (normally open), closes and enables the Electro-Active Levelwind.
® Contact K6-C - (normally open), closes and energizes Relay K7.
9.7 Relay K7 - Automatic Mode Steering Relay
Relay K7 when energized by contact K6-C, activates the following:
® Contacts K7-A and K7-B - (steering contacts), are activated and switch the Storage
Winch Electric Displacement Control signal from the Storage Winch joystick across
a 120 ohm resistor (R3). This activates a haul-in signal which maintains back
tension on the storage winch and allows the entire system to be controlled by the
Traction Winch joystick.
® Contact K7-C - (normally open), an interlock that prevents the Remote Control
Panel from being enabled unless the system is first placed in Automatic Mode of
Operation.
9.8 Relay K8 - 12V Switching Relay
Relay K8, when energized, activates the following:

® Contacts K8-A, K8-B and K8-C - (normally open), close and switch 12V to circuits
upon startup of the Diesel Power Unit.

9.9 Relay K9 - Not Used
9.10 Levelwind Circuit Theory
The Levelwind Circuitry consists of:
e PCB
¢ Levelwind Sensor
e Two Levelwind End of Travel (EOT) Sensors

¢ Levelwind Servovalve
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Amplifier U1A level-shifts the input signal to zero volts at test point A. With the magnet
removed and no flux signal present, zero potentiometer R4 is adjusted to indicate 0 volts at
TP-A.

When an error signal is present at TP-A, the output of U1B will swing to +12 volts. This
signal is clamped to 4.0 volts and a part of this signal is added to the error signal at U1C to
reduce the deadband in the hydraulic servocontrol. The amount of deadband reduction is
controlled by R30. Turning R30 clockwise increases the amount of deadband. In general, the
closer the levelwind carriage is to the drum, the less deadband can be tolerated. The amount
of time the levelwind has to react to a flest angle Is reduced with distance and the system
must respond faster by reducing deadband effects.

Overall gain is controlled by fixed resistor R14 and potentiometer R13. Tuming R13
counterclockwise will increase gain of amplifisr U1C. The final adjustment of R13 will depend
on the characteristics of the overall system. Q1 and Q2 are current boost transistors for the
output amplifier. Diodes D3 through D8 and resistors R16 and R17 form a current limiting
circuit and are preset according to the servovalve coil requirements. The 405-9001-02 control
board is preset to a current limit of 100 mA.

Relay K1 is energized by an external signal to enable drive signal to the servovalve. This
feature prevents the levelwind from "hunting" when the winch drum is not in motion.

W, Coveck Speed _
I'-'jg[gys K2 and K3 are energized by pushbutton switches to inject a signal to the servovalve
for manual positioning. These relays override the control board signal. Potentiometers R19
and R21 determine the rate of manual movement. These can be set by the operator.

: |

Relays K4 and K5 are energized by the end-of-travel sensors. These sensors are located so
they are energized when the levelwind carriage reaches its maximum excursion. The carriage
should stop when the cable is one cable diamieter from the flange. This allows the cable to
wrap to the flange and keeps the cable from stacking up on itself. Resistors R22 and R24
provide an opposite polarity signal when the carriage is driven to the maximum excursion.
R22 and R24 provide minimal movement away from the flange when the end-of-travel
sensors are encountered.
The end-of-travel sensors are proximity devices that respond to the presence of metal within
the target sensor range. The end-of-travel sensors stop the levelwind carriage when the
cable is approximately one cable diameter from the end of the drum flange. This prevents the
cable from stacking up at the flange. If the cable is not wrapping close enough to the flange,
the trigger rods that pass in front of the sensors can be moved out to allow the carriage to
move closer to the drum flange. The end-of-travel sensors also prevent the carriage from
manually being moved beyond the normal travel range.

The levelwind sensor is a solid state sensor that measures the flest angle of the cable
between the levelwind and the storage unit. The sensor then sends an error signal to the
PCB for processing. :
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The levelwind servo receives the error signal from the PCB and sends it to the motor which
drives the ACME screw.
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6.4.2

6.4.3

If replacement of the primary ACME nut is required or the nut has no significant wear,
the gap between the secondary nut and the carriage should be measured and
recorded.

Procedure for Adjusting Levelwind Sheave Counter Balance Cylinder

WARNING

DO NOT ATTEMPT TO MAKE ANY ADJUSTMENTS TO THE
LEVELWIND WITH THE STORAGE WINCH IN THE
AUTOMATIC MODE.

[1] Locate the pressure reducing/relieving valve (Item PRRV-1) on the subplate
assembly located behind the levelwind control enclosure on the levelwind assembly
by tracing the hoses from the hydraulic cylinder to the pressure reducing/relieving
valve.

[2] Utilize the proper size open end wrench to loosen the jam nut on the socket head
adjustment screw while maintaining screw position with an allen wrench.

[3] With the HPU running and the storage winch in manual mode, adjust pressure
upward utilizing an allen wrench to rotate the adjustment screw clockwise until the
sheave assembly begins to move upward. You should be able to move the
sheave up and down by applying hand pressure to the sheave assembly.

[4] After adjustment is complete, tighten the jam nut on the socket head adjustment
screw while maintaining screw position with an allen wrench.

[5] Verify Adjustment: With the traction winch in the automatic mode and traction
winch control handle in the neutral (center) position, observe the position of the
cable in the levelwind sheave as it exits to the storage winch.

[6] If the cable is dragging on the top side cheek of the sheave assembly, readjust
increasing pressure (turn adjustment screw clockwise) until the cable is centered in
the sheave assembly.

[7] If the cable is dragging on the bottom side cheek of the sheave assembly, readjust
decreasing pressure (tum adjustment screw counter-clockwise) until the cable is
centered in the sheave assembly.

Procedure for Adjusting Electro-Active Levelwind
The following instructions assume that the electronic control board has been properly

adjusted using the procedure printed on the electrical schematic. A simple test to
check this is to unbolt the gray plastic levelwind sensor and move it away from the T-
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BAR containing the magnet. The sensor is 1* x 2-1/2" x 1" thick and has a single wire
coming out of one side. It is held in place by four 1/4°-20 socket head screws.

With the sensor removed and the winch running, move the control handle out of the
neutral position. The levelwind should remain stationary. If it does move, this
indicates that the ZERO adjustment on the circuit board is off. Refer to the electrical
schematic in the manual and adjust the ZERO potentiometer for O volts at pin 1 of the
integrated circuit. THE SENSOR MUST BE LOOSE AND AWAY FROM THE
MAGNET DURING THIS ADJUSTMENT.

Check that the levelwind does not move when the control handle is moved from
neutral and then re-install the sensor to the levelwind assembly.

The previous adjustment is done at the factory and only needs to be done if either the
sensor or the control board is replaced.

The following adjustments are done when cable is first loaded on the winch. We
attempt to adjust this as close as possible but until the actual end-used cable is being
wrapped onto the drum, final adjustment is difficult, particularly with small cables.

There are two mechanical adjustments that may need to be made on the levelwind
system. The first is the tracing adjustment which is made by loosening the pivot bolit
that the sense arm assembly swings on and the bolt that is installed through an
arched slot. After loosening both of there bolts, the mounting plate can be pivoted,
changing the tracking position of the levelwind. The levelwind in BOTH directions of
travel. At no time should the cable lead the wraps on the drum as it moves across.

The second set of adjustments are the "End-of-Travel" stops. There are two proxim ity
sensors on the levelwind carriage that sense the passing of a metal rod sticking out to
the inside of both sides of the levelwind frame. These rods are moved in/out to cause
the levelwind carriage to stop when the cable is approximately one cable diameter
from the edge of the drum flange. If the carriage travels too far so the cable comes
up against the drum flange, the cable may stack up against the drum flange, and not
roll off the start back across the drum. If the carriage stops too far away from the
drum flange, gaps may appear at the flanges that will get progressively worse as
cable is wound on the drum.
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Section 10 - DRAWINGS AND SCHEMATICS

10.1 DRAWINGS - GENERAL ASSEMBLY

Drawing Number (No.Pages)

Traction Winch System Deck Arrangement 425-0000-01 (1)
Storage Winch/Levelwind General Arrangement 424-0000-01 (1)
Storage Winch General Assembly 424-1001-02 (1)
Levelwind General Assembly 424-2001-02 (1)
Levelwind Sheave Assembly 424-2003-02 (1)
Levelwind Carriage Assembly 424-2006-02 (1)
Levelwind Drive Assembly 425-2005-02 (1)
Hydraulic Power Unit General Arrangement 425-3001-01 (1)
Hydraulic Power Unit General Assembly 425-3001-02 (1)

10.2 SCHEMATICS - HYDRAULIC

Traction Winch System Hydraulic Schematic 425-8001-01 (1)
Hydraulic Schematic Component Specification 425-8009-01 (8)
Traction Winch System Flow Line Schedule 425-8009-02 (3)
Levelwind/Storage Winch Hydraulic Schematic 424-8001-01 (1)
Levelwind and Storage Winch Component Specification 424-8009-01 (4)
Leveliwnd/Storage Winch Flow Line Schedule 424-8009-02 (2)

10.3 SCHEMATICS - ELECTRICAL

Traction Winch System Electrical Schematic Diagram 425-8001-01 (1)
Traction Winch Electrical Component Specification 425-9009-01 (4)
Levelwind Electrical System Schematic Diagram 424-9001-01 (1)
Levelwind Electrical Component Specification 424-8009-01 (2)

104 PANEL DRAWINGS - CONTROLS AND INDICATORS

Local Control Enclosure 425-9002-01 (1)
Traction Winch System Remote Control Panel 425-8002-02 (1)
Traction Winch System Gauge Panel 405-9002-04 (1)
Hydraulic Power Unit Starter Panel 425-9002-05 (1)
Levelwind Control Panel Assembly DYN-8002-06 (1)
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REFERENCE DIAGRAM NUMBER: 425-8001-01 APPROVED:

I TAG HQTY.!

I NUMBER IIREQ. l

TEYRT™TY CIAD PTIIMIT AaY
COEPO}!'__-hL DE'—"-.‘-‘-’-;TLV‘.\

BALL VALVE- NIBCO
BRONZE BODY 580-70
STAINLESS STEEL BALL & STEM
BUNA-N SEALS
CONNECTIONS: 3/4" NPT (F)

CC-1 1 CLEANOUT COVER- DIAMETER: i8" HYDROCRAFT
MATERIAL: STEEL HC-EC-18

VITON PISTON SEAL & STEM PACKING
DESIGN PRESSURE: 2000 PSI
CONNECTIONS: 1/4" NPT (F)

WITH INTERNAL PISTON TYPE CHECK VALVE

DM-1 1 DIESEL MOTOR DEROIT DIESEL
(SUPPLIED BY CUSTOMER) 4-71N
DP-1 1 DRIVE PLATE - CUSTOMER SUPPLIED
(EXISTING)
FB-1 1 FILLER/BREATHER FLOW EZY
ALL STAINLESS STEEL CONSTRUCTION AB-1010-3
WITH 30 MESH STAINLESS STEEL SCREEN
3" DEEP BASKET
FCV-1 1 FLOW CONTROL VALVE REGO
BRASS BODY, STAINLESS STEEL TRIM MF250B

WITH 7 MICRON ELEMENT
ELEMENT MATERIAL: SYNTEQ®
VISUAL POP-UP INDICATOR

FL-1 1 FILTER - RETURN FLOW TYPE FAIREY-ARLON
NOMINAL FLOW: 60 GPM TTF-230--SAE24-
CONNECTIONS: 1 1/2" SAE O-RING PORTS TXX5-10-B-T-22-G
BYPASS CRACK RATING: 22 PSID
WITH 10 MICRON ELEMENT TXX5-10
ELEMENT MATERIAL: CELLULOSE FIBER
WITH 0-30 PSI GAUGE

FL-2 1 FILTER - INLINE TYPE, NO BYPASS DONALDSON
DESIGN PRESSURE: 2000 PSI HPKO02KOON0807X

DRAWING NUMBER: 425-8009-01 DaATE: 12/11/95 REvV:

B SHEET 2 OF 8



REFERENCE DIAGRAM NUMBER: 425-8001-01 APPROVED

MANUFACTURER
l & PART NUMBER

HEADER- RETURN TYPE DYNACON

CARBON STEEL SQ. TUBE BODY 425-8003-01

INLET CONNECTIONS: (1) 1" NPT (F)
(1) 3/4" NPT(F), (2) 1/2" NPT(F),
(2) 3/8" NPT (F)

OUTLET CONNECTION: 1 1/2" NPT (F)

MDD TEMTT WO T M ALy
CO.._ Q!':-: = areens wasdel & WA

HP-1 1 HYDRAULIC PUMP SUNSTRAND
ROTAT;ON: RIGHT HAND (CW) FSE 90R130EA1C8L4F1F03
DISPLACEMENT: 7.93 CU.IN./REV. NNN424224

ELECT. DISP. CONTROL W/MS CONNECTOR
WITH PRESSURE LIMITER IN PORTS A&B
WITH SAE-C AUXILIARY MOUNTING PAD
CHARGE PUMP INLET: 1 1/4" SAE O-RING
SYSTEM PORTS: 1 1/4"-6000# SPLIT FLG.
WITH INTEGRAL 10 MICRON FILTER (LONG)
DISPLACEMENT LIMITATION: BOTH SIDES
INPUT SHAFT: 13T 8/16P SPLINE
CHARGING SYSTEM: 1.60 CU.IN./REV.
CONTROL ORIFICE: 0.032" DIA.

HIGH PRESSURE SETTING: 6090 PSI
CHARGE PRESSURE SETTING: 350 PSI

HP-2 1 HYDRAULIC PUMP SUNDSTRAND
ROTATION: RIGHT HAND (CW) FSE 90ROS5EA1B8P3S1C00
DISPLACEMENT: 3.35 CU.IN./REV. NNN353524

WITH PRESSURE LIMITER IN PORTS A&B
WITH SAE-B AUXILIARY MOUNTING PAD
CHARGE PUMP INLET: 1" SAE O-RING
SYSTEM PORTS: 1"-6000# SPLIT FLANGE
WITH INTEGRAL 10 MICRON FILTER (SHORT)
DISPLACEMENT LIMITATION: NONE

INPUT SHAFT: 14T 12/24P SPLINE
CHARGING SYSTEM: 0.86 CU.IN./REV.
CONTROL ORIFICE: NONE

HIGH PRESSURE SETTING: 5070 PSI
CHARGE PRESSURE SETTING: 350 PSI

DRAWING NUMBER: 425-8009-01 DATE: 12/11/95 REV: B SHEET 3 OF 8



REFERENCE DIAGRAM NUMBER : 425-8001-01 APPROVED : io

I TaG
NUMBER

IQTY. l COMDPONENT DESCRIDTION MANUFACTURER ~
IREQ. l l & PART NUMBER

HYDRAULIC PUMP- AXIAL PISTON TYPE MANNESMAN REXROTH
OPEN LOOP, VARIABLE SWASHPLATE A10V028DR/30R-
DISPLACEMENT: 28CC/REV PSC62N00

WITH LOCAL PRESSURE CONTROL
ROTAION: RIGHT HAND (CW) FSE
SEAL MATERIAL: PERBUNAN

INPUT SHAFT: 13T 16/32P SPLINE
MOUNTING FLANGE: SAE-B (2-HOLE)
SUCTION PORT: 1 1/4" SAE 4-BOLT
PRESSURE PORT: 3/4" SAE 4-BOLT
WITHOUT THROUGH DRIVE

HX-1 1 HEAT EXCHANGER- SHELL & TUBE TYPE YOUNG

HEAT RATE: 99,255 BTU/HR (39 HP) F502EY4PCNTB

SHELL: (FLUID: HYDRAULIC OIL)
MATERIAL: BRASS
DESIGN PRESSURE: 150 PSI
CONNECTIONS: 1 1/2" NPT (F)
VENTS/DRINS: 3/8" NPT (F)

TUBES: (FLUID: SEA WATER)
MATERIAL: 90-10 COPPER-NICKEL
DESIGN PRESSURE: 150 PSI
CONNECTIONS: 1" NPT (F)
VENTS/DRAINS: 3/8" NPT (F)

LG-1 1 LEVEL GAUGE- TRANSPARENT TYPE LUBE DEVICES
1/2" SIDE MOUNT PORTS G615-05-A-1
GLASS TUBE, STAINLESS STEEL PORTS

W/ INTEGRAL TEMP. GAUGE (0-300 DEG.F)

LFV-1 2 LOOP FLUSHING VALVE SAUER SUNDSTRAND

LFV-2 3-POSITION, SPRING RETURN TO CENTER 8800485-2400

DESIGN PRESSURE: 6960 PSI (HI SIDE)
1015 PSI (LO SIDE)

CHARGE PRESSURE: 350 PSI

NO ORIFICE

WITH INTEGRAL PRESSURE RELIEF

CONNECTIONS: 3/8" SAE O-RING

DRAWING NUMBER: 425-8009-01 DATE: 12/11/95 REV: B SHEET 4 OF 8



REFERENCE DIAGRAM NUMBER: 425-8001-01 APPROVED:

COMPONENT NESORIDTION

MOTOR/GEARBOX/BRAKE -
HYDRAULIC MOTOR - BIDIRECTIONAL TYDE
DISPLACEMENT: 5.43 CU. IN./REV.
MAXIMUM SPEED: 2900 RPM

MAX. CONTINUOUS PRESSURE: 5000 PSI
TORQUE: 72 1lb-ft/100 PSI

OUTPUT SHAFT: 14T 12/24 DP SPLINE
SAE-C 4-BOLT FACE MOUNT

PRESSURE CONNECTIONS: 1" SAE CODE 61
DRAIN PORT: SAE #10

WEIGHT: 99 1b

GEARBOX - 142.3:1 RATIO
MAXIMUM TORQUE: 21,033 lb-ft.
MAXIMUM OUTPUT SPEED: 30 RPM
WEIGHT: 568 1b.

BRAKE - INLINE TYPE

INPUT FACE: SAE-C 4-BOLT

OUTPUT FACE: SAE-C 4-BOLT

INPUT SPLINE: 14T 12/24 DP

OUTPUT SPLINE: 14T 12/24 DP

TORQUE: 8000 lb-in. (DRY)

INITIAL RELEASE PRESSURE: 160 PSI
FULL RELEASE PRESSSURE: 215 PSI

HYDRAULIC CONNECTIONS: SAE #4

WEIGHT: 46 1b

MANUFACTURER
I & PART NUMBER

SUNDSTRAND
SERIES 23

BREVINI
ET3400MN-142.3:1

MICO
3C141480-C

PUMP ADAPTER
MATERIAL: CARBON STEEL

MOTOR FRAME SIZE: (TRED)
PUMP FACE: SAE-D
SPAN DISTANCE: (TBD)

(TO BE DETERMINED)

PG-1
PG-4

PRESSURE GAUGE
STAINLESS STEEL BODY & PORT

PHOSPHOR BRONZE BOURDON TUBE

2 1/2" DIAL, RANGE: 0-600 PSI
REAR PANEL MOUNT

PRESSURE CONNECTION: 1/4% NPT (M)

ASHCROFT
63-1008SL-02B

DRAWING NUMBER: 425-8009-01 DaTE: 12/11/95 REV:

B SHEET 5 OF 8




REFERENCE DIAGRAM NUMBER: 425-8001-01 APPROVED:

P L F T a—

HMANUFACTURER
| NUMBER ,lREQ. l & PART NUMBER

PG-2 2 PRESSURE GAUGE ASHCROFT
PG-3 STAINLESS STEEL BODY & PORT 63-1008SL-02B
PHOSPHOR BRONZE BOURDON TUBE

2 1/2" DIAL, RANGE: 0-7500 PSI
REAR PANEL MOUNT

PRESSURE CONNECTION: 1/4" NPT (M)

COMPONENT DESCR

——saca s .

PG-5 2 PRESSURE GAUGE ASHCROFT

PG-6 STAINLESS STEEL BODY & PORT 63-1008SL-02B
PHOSPHOR BRONZE BOURDON TUBE

2 1/2" DIAL, RANGE: 0-5000 PSIT
REAR PANEL MOUNT

PRESSURE CONNECTION: 1/4" NPT (M)

PG-7 1 PRESSURE GAUGE ASHCROFT
STAINLESS STEEL BODY & PORT 63-1008SL-02B
PHOSPHOR BRONZE BOURDON TUBE

2 1/2" DIAL, RANGE: 0-3000 PST
REAR PANEL MOUNT

PRESSURE CONNECTION: 1/4" NPT (M)

PG-8 1 PRESSURE GAUGE ASHCROFT
STAINLESS STEEL BODY & PORT 63-1008SL-02B
PHOSPHOR BRONZE BOURDON TURE
2 1/2" DIAL, RANGE: 0-60 PSI
REAR PANEL MOUNT
PRESSURE CONNECTION: 1/4" NPT (M)
PSH-1 1 PRESSURE SWITCH BARKSDALE
PRESSURE RANGE: 235-3400 PSI 9675-3
SINGLE POLE DOUBLE THROW CONTACT
PRESSURE CONNECTION: 1/4" NPT (F)
ELECTRICAL CONNECTION: 1/2" NPT (F)
VOLTAGE: 24 VAC
QD-1 1 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 1/2" NPT(F) RBE08-2203/0D/1a/
3/HP/FB/DKR
QD-3 1 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 1/2" NPT (F) RBE08-7203/IA/3/HP
QD-7 1 QUICK DISCONNECT COUPLING (FEMALE) HANSEN
CONNECTION SIZE: 1/2" NPT (F) LL4-H26 w/PPDC-4HK

WITH PLASTIC PLUG

DRAWING NUMBER: 425-8009-01 DATE: 12/11/95 REV: B SHEET 6 OF 8



REFERENCE DIAGRAM NUMBER:

425-8001-01

COMPONENT NECSORTIDTION

APPROVED:

MANCFACIURER
I & PART NUMBER

QUICK DISCONNECT COUPLING (FEMALE) STAUBLI :
CONNECTION SIZE: 3/4" NPT (F) RBE11-2204/0D/1A7/
6/HP/FB/DKB
QD-11 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 3/4" NPT(F) RBE11-2204/0D/1a/
1.5/HP/FB/DKW
QD-13 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: " NPT (F) RBE19-2205/0D/IA/
, 3/HP/FB/DKR
QD-14 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1" NPT (F) RBE19-7205/0D/1A/
3/HP
QD-15 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 1" NPT (F) RBE19-2205/0D/1A/
4.5/HP/FB/DKR
QD-16 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1" NPT (F) RBE19-7205/0D/1IA/
4.5/HP
QD-17 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 1/4" NPT (F) RBE06-2201/0D/1A/
1.5/HP/FB/DKW
QD-18 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1/4" NPT (F) RBEO6-7201/0D/1IAn/
1.5/HP
QD-19 QUICK DISCONNECT COUPLING (FEMALE) HANSEN
CONNECTION SIZE: 3/4" NPT (F) LLé6-H31 w/PPDC-6HK
WITH PLASTIC PLUG
QD-20 QUICK DISCONNECT COUPLING (MALE) HANSEN
CONNECTION SIZE: 3/4" NPT (F) LL6-K31 w/PSDC-6HK
WITH PLASTIC CAP

DRAWING NUMBER: 425-8009-01 DpATE: 12/11/95 REV: B
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REFERENCE DIAGRAM NUMBER: 425-8001-01 APPROVED:

TAG JQTY. “ COMPONENT DESCRIPTICN '
I NUMBER l REQ.

FLOW: 10 GPM NOMINAL
DESIGN PRESSURE: 3000 PSI

MAX. INTERNAL LEAKAGE: 5 CU.IN./MIN.
RESPONSE TIME: 30-45 ms

BUNA-N O-RING SEALS

PRESSURE CONNECTIONS: 3/8" SAE 0-RING
12 WATT STANDARD COIL

WITH HIRSCHMANN ELECTRICAL CONNECTOR
FAIL POSITION: NORMALLY OPEN
SOLENOID VOLTAGE: 12 VDC

WEIGHT: 4.4 oz.

MANUFACTURER
& PART NUMBER

Sov-1 2 SOLENOID OPERATED VALVE DELTA
DIRECT ACTING, SPRING RETURN DFS3A00HC12S

200 MESH STAINLESS STEEL SCREEN
CONNECTION: 1 1/2" NPT (F)

STR-1 2 STRAINER- SUMP TYPE FLOW EZY
STR-2 FLOW RATE: 50 GPM MAX. 50-1 1/2-200

100 MESH STAINLESS STEEL SCREEN
CONNECTION: 1 1/2" NPT (F)

STR-3 1 STRAINER- SUMP TYPE FLOW EZY
FLOW RATE: 50 GPM MAX. 50-1 1/2-100=

DRAWING NUMBER: 425-8009-01 bDATE: 12/11/95 REV: B
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7 6 5 v 4 3 | 2 : 1

REVISIONS
Zo0E | e | DESCRIPTION ] oa | aeerovin
A [PER DCN DATED 11/03/85 [11/10/85] o, —

20(19)16 : 5 E‘l/@ 3 LOCK WASHER 18-8 2
. = 7 $3/8 HELICAL SPRING STAINLESS STEEL
i ey, FLAT WASHER : 18-8 :
N 4 | e “ i [ [f Il lI1 | : 93/8 STAINLESS STEEL d o
3 ; ittt ] HEX NUT 18-8
1 /] ot !]‘ l Il |I ut 3/5-16 UNC STAINLESS STEEL 25
q[' i 3 HEX HEAD SCREW 18-8 24
(At 3/8-16 UNC x 1 1/2 Lg. STAINLESS STEEL
it 4 HEX NUT, SELF LOCKING 18-8 23
It ‘ 1/2-13 UNC STAINLESS STEEL
. FLAT WASHER 18-8
] ] n zm ,4 m il ;,r n ﬂm mH : e S sem |2
4 HEX HEAD SCREW 18~8 21
1/2-13 X 2.1/2 Lg. STAINLESS STEEL
27)(26)25)24) 2
0 FLAT WASHER 18-8 20
SECTION A—A 83/4 STAINLESS STEEL
SCALE: 1/5 — 10 HEX NUT, SELF LOCKING 18-8 19
— 3/4-10 UNC STAINLESS STEEL
2 HEX NUT . 18-8 18
3/4-10 UNC ) STAINLESS STEEL
5 HEX HEAD SCREW 18-8 .
3/4-10 UNC x 4 1/2 Lg. STAINLESS STEEL
5 THREADED ROD 18-8 16
1/2-10 UNC x 10 Lg. STAINLESS STEEL
11 LOCK WASHEQP 18-8 s
@1 HELICAL SPRING STAINLESS STEEL
(D— 14 FLAT WASHER 188 1a
81 STAINLESS STEEL
3 HEX NUT 18-8 13
1-8 UNC STAINLESS STEEL
| 5 HEX HEAD SCREW 18-8 12
; 1-8 UNC x 3 Lg. STAINLESS STEEL
8 HEX HEAD SCREW ZINC_COATED "
1. 1-8 UNC x 3 3/4 Lg. Gr. 5 STEEL
- HYDRAULIC MOTOR CALZONE
| ’ l ,.J 1 MR4S0 | “orp 424—8%T09-01. TAG HM—1) 10
e 1os | CALIPER BRAK MICO
o l | 140 2 | 03-530-126 | g T o1, TaG BK—1, BK-2) 8
° i . ROLLER CHAIN
E \ —H 1| N0.100 | o8 PITCHES}' 8
SPROCKET, “QF" STILE MARTIN
Lo D 1 100SF17 W/BUSHING goprlnm. KEY 16 x 10 x 70 7
—anno—aa | IDENTIFICATION TAG
1 |DYN-9002-99 | e\ aoavE PER DATA THIS SHEET 6
® ® 1 | 424-1007-14 | MOTOR “°UN§ PLATE 5
® o ® ® 1 | 414—1007-01| WINCH FRAME' 4
ol
1 | 414—1005-01 | BEARING ASSEMBLY 3
1 | 414—1004—05 [ CHAN GUARD 2
1 | 414-1003-01 | WINCH DRuM ASSEMBLY ]
ary TEM
IDENTIFICATION TAG DATA mo| PO OEsCRFToN MATERIAL. SPECICATON .

MODEL NUMBER]NZA - AT
SERIAL_NUMBER| 425101W Do A€ e e 424 m DYNACON, mc. &% e ot oy
VD. FORSIDOEN

DATE OF MANUFACTURE]10/95 pyes a31 INnusmuu. s

EMPTY WEIGHT|8200
MAX. GROSS WEIGHT| 31,200 07/17/93 STORAGE WINCH
CERTFICATION N /A o7/t GENERAL ASSEMBLY
07/17/95

07/17,/05) SEE | GHGE B00E o RV
D| orFspo 424-1001-02 A
DO NOT SCALE DRAW'NGI_\ DO /oS 175 [ sdzezaioioz | s T o 1

7 6 ] 5 A 4 3 | 2 RS :
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€
iDENTIFICATION TAG OATA
MODEL _NUMBER]N/A
D SERIAL_NUMBER[424103EALW
DATE_OF MANUFACTURE
EMPTY WEIGHT|N/A
B GROSS WEIGHT|[2300 Ib
CERTIFICATION|N/A
CLEVIS & COTTER PINS
PROVIDED WITH CYLINDER
C
PRESS BUSHING INTO
PLATE .
4)
A—A . SOCKET HEAD ssr/scnsw, CUP POINT 18~8 STAINLESS STEEL |,g
_ ¥ - 1/4~20 UNC x 1/4 Lg.
‘ SECTION u
{SHEAVE SHOWN IN HORIZONTAL POSITION) o " LOCK WASHER 18-6 STANLESS STEEL |4
TYP. EACH END OF CYLINDER 21/2 HELICAL SPRING
4 FLAT WASHER 18~8 STAINLESS STERZL |,
?1/2
—» HEX HEAD SCREW 18~B STAINLESS STEEL <
4 1/2-13 UNC x 3/4 Lg. 16
20 LOCK WASHER 188 STAINLESS STEZL |,
E’ oo 8y 7Y ie #3/4 HELICAL SPRING .
20 FLAT WASHER 18~8 STANLESS STEZL |,
/ 23/4 SAE
20 HEX HEAD SCREW ZINC COATED 12
_ 3/4-10 UNC x 2 Lg. Gr. 5 CARBON STZZ:
fdp 2 ROUND ROD AISI TYPE 3C4L "
°1/4 x 10 1/2 Lg. STAINLESS ST==. '
a 2 | 405-2006—55 | CYUNDER BUSHING SYMMCO 10
HYCRAULIC CYUINDER CENTRAL
' | BYC 1308 |(scx owe. f424-B001-01; TAG CY.~1 3 2
— 1 | 405-8003-01 | RETURN HEADER &
{z
\) 1 | 405-2004-01 | VALVE PANEL 7
/ :
/ —a002_aq | I0ENTIFICATION TAG .
£ ! | 9N-9002-99 | fRRAVE PER BATA THIS SHEZT s
r
—_— = 2z |414-2003-15 [ MOUNT PLATE 5
—_— - 1
1 | 424-2007-0z | FRAME 4
! u ﬁu + | 424-2006-02 | CARRIAGE ASSEMBLY 5
1 |424-2005-02 DRt’E I 2
11 iR
@ 1 | 424-2003-02 | SHZAVE AssEMBLY .
n%‘nvo PART NUMBER ll DESCRIPTION MATERUL SPECIFICATION "N?
5 ¢ < - B PARTS oIST
A {SHEAVE SHOWN N VERTICAL POSITION) UN.ESS OTHERWISE SFECIFIED: [CUSTOMER P.0. No.| CYNACON 5 5 T SFAwmiG ANY REPRODUCTICN OR USE
DMENSIONS ARE N NCIES. lm"m 474 |is ne I:, gm&g%ﬁ:g&) OF THIS DESIGN IS EXPRESSLY
FPACTIONS  DECIMALS ¢ APPROVALS DATE o BRYAN, TEXAS USA 77803 sgraomzen o snadc.
T1/16 XX 202 1,9 b
XXX % 005 ALN 07/17/95 LEVELWIND
ROMOVE BURRS. BREAK ENGES. fORAFTING
ﬁTm S DREB Vfesfas] GENERAL ASSEMBLY
ENCINEERING .. -
25/6h
/ \ le /2 - 823 | Ca6E copE DWG NO. | ”v
_ A LA o0 | 424-2001-02 | -
20 NOT SCALZ JRAWING [iremo 7/23)/ SKE 1/10 | eam J\s24\a2420102  [ewmr 1 o 3
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6 5 v 4 [ 3 2 1
4 LOCK WASHER 18-8 STAINLESS STEEL |,
@@@ 5 22Y24)25 #10 HELICAL SPRING
D 4 SLOTTED PAN HEAD SCREW 18-8 STAINLESS STEEL | 4, 5
i: 35 10~32 UNF x 1 3/4 LG
- 4 HEX HEAD SCREW 18-8 STAINLESS STEEL |44
3/8-16 UNC x 1 3/4 LG
4 HEX HEAD SCREW 18-8 STAINLESS STEEL |,q
3/8-16 UNC x 5/8 LG )
" FLAT WASHER 18-B STAINLESS STEEL |,q
®1/2
2 SELF LOCKING HEX NUT 18~8 STAINLESS STEEL |,
SECTION B—B e
SCALE: 1/2 H 18—8 STAINLESS STEEL
] TP, 5 PIAGES N 1/2-13 UNC x 4 Lg. 2—
SECTION A—A 32 LOCK WASHER 18-8 STAINLESS STEEL |,
SCALE: 1/2 i ©3/8 HEUCAL SPRING
ROTATED 45 CW 20 FLAT WASHER 18-B STAINLESS STEEL |,,
03/8
4 HEX HEAD SCREW 18~8 STANLESS STEEL |,g
/(D 3/8~16 UNC x 1 LG
20 HEX HEAD SCREW 18-8 STAINLESS STEEL |,,
______ === N/ 3/8-16 UNC x 3/4 LG
e I o o OJ v ; COTTER PIN 18-8 STANLESS STEEL |,
c i m e 83/16 x 3 Lg. ~
. SLOTTED HEX NUT ZINC_COATED ol ©
e 1-14 NS GR. 5 STEEL
2 2_126 0-RING BUNA-N 19
O____¢0 2 30207 | ROLLER BEARING SKF 15
- R T e
Te - 2 | ME 2020 |[MME SENSOR EFECTOR 17
_—:___3.-,____;;: o/\ 1 | DYN-2008-51 SENSOR COVER 18
— (¢ M o] ( B @ 1 | ovN—2008-0z | LEVELWIND SENSOR sl
B 4 [1574-2002-07| LINE COUNT SPACER 14
1 | oYN—2002-086 LINE CO.UNT PLATE 13
1 | DYN-2003-53 | SHEAVE GUARD 12
1 | DYN-2003-10 | RETAINER BAR 1
3 2 | DYN—2003—0g | BEARING RETAINER 10 3
1 | DYN-2003-08 | BEARING.PN 9
N -
=
H 1 | 414—2003-21| CHEEK PLATE (U) SPACER s
2 | 414—2003-20 | CHEEK PLATE SPACER 5
2 {0YN—2003-19 | BRUSH GUARD &
@@@ 2 | DYn-2003-18 | FAIRING 5
v | 414-2003-13 BOTTOM CHEEK PLATE WELDMENT .
@/ 1 | 214-2003-12 | TOP CHEEK PLATE WELDMENT 3
@ 1 | DYN-2003-11 | WASHER 2
/
f 1 | 424-2003-04 | LEVELWIND SHEAVE 1
R PART NUMBER DESCRIFTION MATERWL SPECIFICATION "n?.‘
A PARTS LIST A
oS e e OISR PO No PN 424 [125, 2 DYNACON e, ¥ REPRODUCTION OR Ufe2
TOLERANCES ARE: - PROPERTY OF 831 INDUSTRIAL BLVD. FORBIOOEN UNLESS
SEAL J=ul FRACTICNS ~ DECIMALS  ANGLES | appROVALS T BRYAN, TEXAS USA 77803 AUTHORZED N WRITING.
2 10345 LPD 35 £1/16 XX £.02  £1/7 [Gran
= o bl i b LEVELWIND
GREASE ZERK 18~8 STAINLESS STEEL |4 ROMOVE BURRS, SREAX SHARP EDGES,
! 1/4-28 UNF 34 mm 7e fa<] SHEAVE ASSEMBLY
. ;%AOT WASHER 18-8 STAINLESS STEEL || 424-72001-02 ] mwth 2 7 /.L',{' o
FUNISH 4 F —t
125, l oo 2 IJ/ TCAGE COOE OWC NO. REV
Rioo i PART NUMBER DESCRIPTION MATERIAL SPECIFICATION o NEXT ASSEMBLY | QuanT v 500 :”"W’L 3 /_K T2 | OFSDO 424-2003-02 [ -
PARTS UST APPLICATION DO NOT SCALE DRAWING |aepnguy ,é— 7/ 1/4 | am uN42MN42420302  [SneET 1 oOf 1
H L4 N
6 5 + 4 : z l 2 07/21 95] 14:33 1
RertAces {14~ 20083 -~02




v
(19) ) (15)
i g U= 5 KEY AISI TYPE 304 2
\@ 3/8 SQ. x 2.13 STAINLESS STEEL S
- - -1 5 GREASE ZERK STAINLESS STEEL 19
@@ | 1/4~28  UNF
8 LOCK WASHER 18-8 STAINLESS STEEL | o
#10 HELICAL SPRING
8 HEX SOCKET HEAD SCREW 1B-8 STAINLESS STEEL | .
10~32 UNF x 2
—n ‘ SET SCREW, CUP POINT 18-8 STAINLESS STEEL |
= : 115 1/4-20 UNC x 3/8
= J 8 HEX SOCKET HEAD SHOULDER SCREW 18- STAINLESS STEEL |
= 1/2 x 4 LG (3/8~16 UNC THREADS)
- — 12 FLAT WASHER 18~8 STAINLESS STEEL |,
L) 01/2
: I Jl—n[ i2 LOCK WASHER 18-8 STAINLESS STEEL | ,
= ©1/2 HELICAL SPRING
1L
! & @ 12 HEX HEAD SCREW 18-8 STAINLESS STEEL | .
@ i @ 1/2-13 UNC x 2
@e e 6@ 2 IME 2020 PROXIMITY SENSOR EFFECTOR ",
2 | DYN—2004—05 |2 ACME NUT HOUSING 10
. — - - - - - - - :@ 2 | DYN-2004—05 |2-* RH ACME NUT 0
. U ! 1| 414-2006-30 | LT BRACKET 8
@ 112 2 | DYN-2006-:5 |TLT TUBE INNER BUSHING ;
@ 4 PLACES
> | DYN-2006-14 |ACME NUT MOUNT PLATE 5
TAP 1/4-20 UNC x .44 \/ TILT PIN RETAINER
AFTER PRESSING BUSHING 2 | DYN-2006-13 5
tNTO TUBE 3
4 SLACES 2 | DYN-2008—12 |TILT TUBE OUTER BUSHING .
1| DYN-2008—11 | TLT PN 3
4 | DYN-2008-05 |CUIDE TUBE BUSHING )
1| DYN-2006-04 |SUDE FRAME i
R%TOYD PART NUMBER T DESCRIPTION MATERIAL SPECIFICATION 'Lg’_‘
PARTS LiST
UNLESS OTHERWISE SPECIFIED: CusTo| DYNACON
DIMENSONS ARE 1 INGHES NPy 424 [T e DYNACON 2INC. O ocsin & boway
TOLERANCES e s o e |TROPERTY of BRYAN, TDXAS USA 77803  aumrasen moomvs
£1/16 - . LN S e .
RENE B SRR Bake cGES AN _(07/17/95 LEVELWIND CARRIAGE
W e s st [ DPD/18ks| ASSEMBLY
414—2001—02 ! FINISH APPROX. WEIGHT, \BS s (' } ) [[qls.r E ICABE CobE DWG NO. REV
NEXT ASSEMBLY | GUANTTY 128/ 330 |oeae ) 1/ C 1 OFSDO I 424-2006-02 I -
APPLICATION DO NOT SCALE DRAWING JIZRecte T ¥} 17 figfedione 1 /4 Imeun 424\ 42420602 [semr 1 or 1
i A ‘ v N 07/18/95 08:06
2 e 3 2 ! [
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REVISIONS

ZONE | REV DESCRIPTION

DATE APPROVED

A | PER DCN DATED 11/03/95

44/10/05 | -

132
| I el aOar-———-""T T T =
] i i
I @_ I I
I ] I
! I I
| i O ]
] N I
I 1 ]
| i |
I I I
| i © !
e e e .

@

HYDRAULIC OIL
RESERVOIR

-GAUGE PANEL
CONTROL PANEL—:
X AN

FUEL OIL

/ RESERVOIR
= — :
VA VA

\ OIL/WATER

X
00 O D
o 0
DIESEL ENGINE
\ ! ! H fi
38
’ O
! 7 y
\;'z; E
oA 1 g \\ // 7 [ 1
12 — 54 W/ 54
61 HYDRAULIC PUMPS
132 .
DndenSons ATk B DRI ra. 'h'l.mus 425 [ e
TOLERANGES ARE: f prenay (20

gecams ANGLES
+ XX 202 49
11e XXX £.008 /z

HEAT EXCHANGER

— 12

\3/4—10 UNC TYP

) e
i BRIAN, TBAS USh 77903

ANY
QOF THIS DESIGN |5
AUTHORIZED IN WRITING.

OR USE
EXPRESSLY

)agc 08/02/95
PRB [08/08/85

.'JRJ 08/09/95 SZE }CAGE CODE oG NO. REV
¢ oFsoo |~ 425-3001-01 | x|

JRJ [08/08/95

HYDRAULIC POWER UNIT

GENERAL ARRANGEMENT

O [08/08/95{sous 1 /20 [meJ\425\42530101

Jsemr 1 o 1

2

11/10/95 08:40

1




| 6 v 4 3 | 2 1
2one | Rev | “DeScrPTon DATE | APPROVED
| A" PER DCN DATED 11/03/95 [13/10/85] —
IDENTIFICATION TAG DATA
MODEL NUMBER|N/A
SERIAL NUMBER425102DHPU
DATE_OF MANUFACTURE!10/95
EMPTY wElGHTIG4SO® | - =
GROSS WEIGHT| 7300 Ib r n 1
CERTIFICATION] N/A | N |
I 11 ]
] @= [N ]
| [N I
| [N |
! I O |
| [N |
I [N I
| ' |
| 1 |
| 1 |
| i |
b N J
6\. f i‘ | | / ré\
i /
- 0000
B o’o”o‘»
000 Q00
o 0
*%m_:‘ " aono—_ag | IDENTIFICATION TAG
| \ 1 | ovi-s002-8s | GUTAE T, Bava THIS SHEET) 13
i - 1 | 405-9002—05 | STARTER PANEL 12
/@ 1 | 405-0002—04 | GAUGE ‘PANEL 1
1 1 | 405—3008—02 | RETURN BULKHEAD LABEL 10
\ 1 | 405—3008—07 | PRESSURE BULKHEAD LABEL °
\ HYDRAULIC OIL TANK
E] \ 3 \ G 1 | 265-3003—02 8
\ 1 | 265-3003—01 | FUEL TANK 7
HEAT EXCHANGER YOUNG
1 |FSO2EY4PCNTB (SEE 425-8009-01 TAG No. HX—1) 8
LEVELWIND PUMP MANESMAN /REXROTH
1 (MOVO2B0R/30R (e 475_8009-01 TAG No. HP-3) R 5
STORAGE WINCH PUMP SUNDSTRAND
1 |80ROSSEATBEP| (gpe ™ o5-8009-01 TAG No. HP—2) 4
TRACTION WINCH PUMP SUNSTRAND
1 [SORISOEATCEL (ope 425-8009-01 TAG No. HP—1) 3
N DIESEL] ENGINE DETROIT
i 47N | (SEE 425-8008~01 TAG No. DM—1) 2
1 | 265-3001—-02 | POWER UNIT FRAME 1
g& PART NUMBER { DESCRIFTION MATERWL SPECIICATION ",g‘
PARTS UST
OERSRS R N WO CISTOER P.0. N | ORUCON 425 |15 Dramic DYNACON

» INC.
831 INDUSTRAL BLVD.
BRY;

FRACTIONS DECMALS  ANGLES APPROVALS: DATE AN, TEXAS USA 77803
S koo [ pre Joa/oases HYDRAULIC POWER UNIT
e 2 D GENERAL ASSEMBLY
Ee LY
e 2\5/ 7900 ) JRJ OWG NO. - =
1D| oFsoo | 425-3001-02 |
DO NOT SCALE DRAWING 43} oa/n'l/bslm 1/15 PATH J\ 425\ 42630102 sy 1 of 1

3

2 11/10

as[oo:u

1




Technical Data - Variable Displacement Pump

Frame Size

Product Status
Available
In Development*

Displacement (Maximum)
in%/Rev

cc/Rev

Input Speed

Maximum - RPM

Continuous - RPM

Minimum - RPM

ssure

~.aximum PSI
BAR

Continuous PSI
BAR

Case Pressure

Continuous PSI
BAR

Maximum PSI

(Cold Start) BAR

input Mounting Flange
(per SAE J744)

input Shaft (Std. Spline)
Number of Teeth and Pitch

Weight
ibs

kg

Mass Moment of Inertia

of the internal rotating parts
Ib.ft. - Sec?
Nm - Sec?

arge inlet Vacuum

«s Sea Level

Normal in. Hg
BAR (abs.)

Cold Start in. Hg

BAR (abs.)

030 042 075

T rEme AP,

HYDRAULIC COMPONENT

REFERENCE DWG # £35- ~Boot-0 4M

Hr- T
S« OSTRMD 4 zemoe /37 SF.

MANUFACTURER;__ 7245 244752270

DESCRIPTION: /é/m,wua )

PART NUMBER: 70€/30E4/c8 L4 F/fo 3Nnndat
DO SSER IBEPTSICOONANIS3E

100 180 250

X X X X X
X X X
1.83 2.56 3.35 4.57 6.10 7.93 10.98 15.25
30 42 55 75 100 130 180 250
5000 5000 4700 4300 4000 3700 3500 3100
4200 4200 3800 3600 3300 3100 2900 2600
500 500 500 500 500 500 500 500
7000
480 ALL SERIES 90 PUMPS ’
6000
420
40
3 ALL SERIES 90 PUMPS ]
75 .
5
SAE B SAE B SAEC SAEC SAE C SAED SAED SAED

15T 16/32P 15T 16/32P 14T 12/24P 14T 12/24P 13T 8/16P 13T 8/16P 13T 8/16P 13T 8/16P

62 75 88 108 150 195 260 300
28 34 40 49 68 88 118 136
0.0017  0.002¢9 0.0044 0.0071 0.0111 0.0170  0.0280  0.0470
0.0023 0.0038 0.00860 0.0096 0.0150 0.0230 0.0380  0.0640
10
7 ALl SERIES 90 PUMPS ]
25
2
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Model Code
Model Code
Series 90 Variable Displacement Pump — PV o
R M P JGNTEF
Q000000000000
= T ESF S
PRODUCT OR SERIES : | T TTT
90 = Series 90, Closed Circuit
R: TYPE AND ROTATION
L = Pump. Left Hand (CCW)
R = Pump, Right Hand (CW)
DISPLACEMENT
i
042 = 42 ccrrev (2.56 in®lrev) - 1
055 = 55 ccfrev (3.35 inrev) -
075 = 75 ccirev (4.57 ind/rev)
100 = 100 cc/rev (6.10 in/rev)
130 = 130 cc/rev (7.93 in/rev)
M: CONTROL ‘
042 - 100 130
CA = Cover Plate OPT N/A
DC = 3 Position (F-N-R) Solenoid - 12V DC OPT N/A
MA = Manual Displacement (MDC) STD STD
MB = Manua! Disp! (MDC) w/Neutra! Start (NS) OPT OPT
MC = Manual Disp! (MDC) w/DC Sol Override - 12 V DC OoPT N/A
MD = Manual Disp! (MDC) w/NS and DC Sol Override OoPT N/A
HA = Hydraulic Disp! (HDC)(1 - 11 BAR) OPT OPT
HC = Hydrautic Displ(HDC)(3 - 11 BAR) OPT N/A
EA = Electrical Disp! (EDC) w/MS Connector OPT OPT
EP = Electrical Disp! (EDC) w/Packard Connector ’ OPT N/A ‘
NOTE: MC and MD Controis require .018, .022, or .02§ in. Dia. Contro! Orifice
P: PRESSURE REGULATION
1 = Pressure Limiter (PL) Range 1 (140-420 BAR) in Port A & B (Standard)
2 = High Pressure Relief Valves (HPRL) in Port A & B - No PL
6 = Pressure Limiter (PL) Range 2 (450-520 BAR)in PortA& B
J: AUXILIARY MOUNTING PAD
0421055 [075TT1001730
A = SAE A w/Sealed Cover oO(ojofoTo
B = SAE B w/Sealed Cover Oj0jojotoO
C = SAE C w/Sealed Cover NAJOJO O|O
D = SAE D w/Sealed Cover N/AIN/A[N/A[N/A| O
N = No Auxilary Pad STD|STD|STD|STD{STD
T = SAE A w/Sealed Cover, 11T Shaft oOjojo|0Oo}{0O
U = SAE B w/Sealed Cover, 19 T Shatt NAIN/A| O | O [NA
V = SAE B-B w/Sealed Cover O|Oj0O}|O
G: END CAP PORTS (SAE J518c Code 62) —
210551075 {100]130
1 = Twin Ports w/Special Code 61 Flange Halves® N/Al O | O | O [N/A
2 = Side Ports w/Special Code 61 Flange Halves® NAL O] O | O INA
6 = Side Ports N/A] O] O | O (NA
8 = Twin Ports STDi O (O | O [STD
N: FILTRATION

S = Suction (Standard)

R = Remote Pressure

P = Pressure Integral (Short Filter)
L = Pressure Integral (Long Filter)

F: DISPLACEMENT LIMIITATION
3 = No Limiters (Standard)
4 = Limitation Both Sides (Factory set at maximum displacement)




Y

i e e
R P LT [ S TP NS

PR 0V R LY daen DR s AT AT - "L

Series: 9O =%

Series 90 Variable Displacement Pump (PvV)
L H T w v z K
000000000000

L K: CHARGE PRESSURE SETTING*

18 = 18 BAR (260 PS})
20 = 20 BAR (230 Psy)
24 = 24 BAR (350 PS))
28 = 28 BAR (400 PSJ)

F_

T

Z: HIGH PRESSURE SETTING PORT B**
14 = 140 BAR (2030 PS!)
17 = 170 BAR (2460 PSsh
20 = 200 BAR (2900 PSl)
-23 = 230 BAR (3300 PSI)
26 = 260 BAR (3770 Psl)
29 = 290 BAR (4200 PSi)
32 = 320 BAR (4640 PSI)
35 = 350 BAR (5070 Psi)
38 = 380 BAR (5510 PSH)
42 = 420 BAR (6090 PSI)

Range 1 (Standarg)

45 = 450 BAR (8530 PS))
48 = 480 BAR (6960 PSI) } Range 2

Y: HIGH PRESSURE SETTING PORT A*
(Same setting ranges as above)

W: SPECIAL HARDWARE FEATURES
NNN = None (Welded Pistons)
HNN = Hollow Pistons
NBN = Downhill Kit

T: CONTROL ORIFICE

00 = No Orifice
01 = .018 in. Dia.
22 = 022 in. Dia.
02 = .026 in. Dia.
03 = .032 in. Dia. (Standard)
04 = .040 in. Dia.
05 = .054 in. Dia.
06 = .062 in. Dia.
08 =.092 in. Dia
H: CHARGING SYSTEM

0421055T0751100113
B = 11 ccirev (.69 inYrev) STD| O [N/A|N/A [N/A
C = 14 ccrrev (.86 in¥%rev) O [STD} O (N/AIN/A
D =17 cerrev (1.03 in¥rev) N/A| O |STD| O IN/A
E = 20 cerrev (1.20 in¥rev) N/A[N/A| O STD| O
F = 26 cerrev (1.60 inY/rev) N/AIN/AIN/A| O [STD
H = 34 ccrrev (2.07 in¥/rev) N/AIN/AIN/AIN/A] O
L = Ext. Charge w/ Int. Relief 0jlo0jojJolo

L: SHAFT CONFIGURATION

042 055707511001 130

S1=14T 12124 P N/AISTD|STD]| O+ |N/A
S3 = 16T 12724 P NAINA| O [ O [NA
C3=15T 16/32 P STD| N/A [N/A [N/A | N/A
C6 = 21T 16/32 P NAl O | O [N/A|N/A
C7 = 23T 16/32 P NAINA| O | O INA
C8 = 27T 16/32 P N/A[N/A[N/A(N/A| O
F1=13T8/16 P N/A|N/A[N/A [STDISTD
K1 = 1.375 in. Str. Key N/Al O |N/A[N/A[N/A
STD = Standard K2 = 1.500 in. Srt. Key N/A[N/A| O [N/A{N/A

O = Optional
N/A = Not Available
* Patent pending

T1=1.375 in. Tapered

T2 = 1.50 in. Tapered

T3 = 1.00 in, Tapered

TF = 13T 8/16P, Taper Spl

N/Al O | O |[N/AIN/A
N/AIN/A] O | O IN/A
O [N/A|N/A{N/A{N/A
N/A[N/AIN/A| O |N/A

** All Pressure settings are nominal set pressure at factory test

conditions. Actual pressures will vary due to actual conditions. + = Not recommended for front pump in fandem configurations.
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HYDRAULIC COMPONENT

REFERENCE DWG # #2S"£oo1-01/800%-01
T mame_ AP 3 -

AEXCo7i, 2B/5. Crre Line BeAD
MANUFACTURER; QS 78S SiF e 4205 7- &

DESCRIPTION: #6074 ¢ic P - 45/42/#1’715

PART NUMBER: A0 W2 802 /202 - pS¢ {2 Ak

Variable Axial Piston Pump, Swashpiate Desiyn

Model A10VO.(Series 30) RA
REXROTH tor Open Circuit Applications 06 281/06.87
Sizes 2810 100 ...4570 PSI ...6.1 in%/rev
{...315 bar) {...100 cm®/rev)

- 2-bolt mounting flange to SAE standards

- SAE flanged connections with UNC threads (SAE J 518)

- Special slot-controlled swashplate design

- High power to weight ratio

- Heavy duty roller bearings for extremely long pump life

— Various control options for pressure, flow and
power regulation

— Fast response times and low noise level

— Continuous operating pressure of 3625 PSi (250 bar),
peak pressure to 4570 PSI (315 bar)

— Axial and radial loading of the drive shatft possible

— Good self-priming suction characteristics .

— Cast iron housing, aluminium free construction

Functional Description

Axial piston pumps model A10VO are swashplate design,
variable displacement pumps. They are designed for hy-
drostatic transmission in open circuit applications. The
pump generates fluid flow and imparts to that fluid the ne-
cessary pressure forces up to 4570 PSI (315 bar).

They basically consist of the housing (1), cylinder barrel (2),
piston and shoes (3), port plate (4), drive shaft (5), swash
plate (6), control piston (7), shaft seal (8) and compensator
control (9).

Rotation of the drive shaft (5) causes a linear piston move-
ment as the piston shoe (3) slides along the tilted swashpla-
te (6).

As the piston retracts in the cylinder bore (2), fluid fills the
developing vacuum cavity from the suction port »S« via the
suction kidney in valve plate (12). At maximum retraction of
the piston, shaft rotation causes the piston to go beyond the
suction kidney and begin communication with the pressure
kidney. Continuing rotation then extends the piston into the
cylinder bore, forcing fluid into the pressure port »B«.

The stroke length of the piston is directly related to the
swashplate angle, which swivels up to a maximum of 17
degrees for stepless flow adjustment.

Pressure and flow regulation

The swashplate is normally held at maximum swivel angle
by a spring (10) as well as system pressure working on the
stroking piston (11).

System pressure is also working on the pressure compen-
sator against a setting spring. When system pressure over-
comes the spring force, the spool shifts allowing system
pressure into the control piston (7). This causes the pump to
destroke to a regulating point sufficient to maintain compen-
sator set pressure and lubricating fluid flow.

When the pressure setting is reached, only the amount of
fluid necessary to satisty the load conditions is delivered. If
the load condition is such that no flow is required, only coo-
ling and lubricating fluid is delivered. Power usage and hea-
ting of the fluid are thus keptto a minimum.

When system pressure falls below the compensator setting,

which drains control piston (7) to the pump case. The
swashplate is then forced on stroke by the spring (10) and
stroking piston (11). The flow control spool FR, also known
as load sensing control, functions generally the same as the
compensator spool. In the case of the FR spool, however, its
response is due to a differential pressure across a flow con-
trol device. The spring setting only determines the differenti-
al pressure required to maintain constant output flow
through a given orifice size.

Many control options including constant power control, elec-
tronic proportional flow and/or pressure control, etc. are

available.
1) (11) (2) (10) (12 4 P

j




RA 06 281/06.87

Variable Axial Piston Pump A10VO, Series 30 S

Ordering Code A10V | O /{30 - S|C

Hydrauiic Fiuid
| Mineral oil (no designation) B
Axial Piston Unit

Variable, swashplate design -
Nominal press. 250 bar, peak press. 315 bar -

Function
LPumpoperation. open circuit Lo |
* Size i
Sizes 28 145 | 71 100
. 3 MISSPES R e Ras—
Displacement in“/rev . 1.71|2.7514.3316.10
(cm3/rev) . 28.0145.0{71.0 {100.0

Control and Control Options
Constant pressure control
Constant pressure/flow control*
Constant power control **
Electrical flow control FE
FE |D
with pressure compensation ————*

* Ableed orifice to drain is installed in X-port standard;
if plug is to be installed state in clear text.
** When ordering please state power requirements in clear text
ex. 1 1/2 HP at 1800 rpm (5 kW at 1500 rpm)

i

(=]
i)
=
e

i

Design
[ Series [ 30 ||
Direction of Rotation
Looking at shaft end clockwise CR]
counter clockwise
Seals
Perbunan LPJ
Viton
Shaft End
| SAE splined E_J
Mounting Flange
{ SAE 2-bolt Lc |
Service Lineand Through Drive Connections - 28 45 71 100
PressureportB SAE onrearside;
Suction port S UNC fixing threads 61 N0O o e 0 ‘
Pressure port B SAE on opposite sides 62 |NOD ® 0O @ |s2n0
Suctionport S UNC fixing threads 62 KO1 o o o 62 K01
62 K02 ) 62K02
62 K02 FEE 3K 62K02
62 Ko4 ) 62K04
62 Ko7 o 62X07
without through drive —4
Mountingfiange Shaft/coupling for mounting:
SAE A, 2-bolt SAEA;splinedshaft G2, S15',520',A10V 16 @ = available
SAEB, 2-boit SAEB; splinedshaft G3', $20', S30*
A10VO28
SAEB-B,2-boit SAEB-B;splinedshaft A 10VSQ45
SAE C, 2-bolt SAEC; splinedshaft A 10 VSD 71
'See the following data sheets, for further infofmations on the combination pumps:
236 G2- RA 10 030, G3- RA 10 038, S15- RA 64 756, S20- RA 64 774, S30- RA 64 789

2 REXROTH



RA 08 281/06.87

able Axial Piston Pump A10VO, Series 30

draulic Fluid
b sject design, please see our catalogue sheat RA

2 Jetailed information on the selection of mineral oil
«ed nydraulic fluids and application conditions.

erating viscosity range:
optimum efficiency and pump life, we recommend that
operating viscosity (at operating temperature) be selec-
in the range of
opt = Optimum operating viscosity
81...167 SUS (16...36 mm?/s)

ing into consideration the reservoir temperature range.

cosity limits:
3 following values are valid for extreme operating condi-
1s of short duration.
.= 60 SUS (10 mm?/s)
for short periods at max. permissible drainage oil
temperature of 194° F (30° C)

x = 4635 SUS (1000 mm?/s)
for short periods upon coid start up

rlection Diagram

Notes on the selection of the hydraulic fluid:

For correct selection of the hydraulic fluid, it is assumed that
the operating temperature in the reservoir (open circuits) in
relation to the ambient temperature is known.

The hydraulic fluid should be selected so that, within the
operating temperature range, the operating viscosity lies
within the optimum range v, (see shaded area of selection
diagram). We recommend mat the higher viscosity grade is
selected in each case.

Example: At some ambient temperature of X°, the operating
temperature in the reservoir is 140° F (60° C). in the opti-
mum operating viscosity range (v, shaded section), this
corresponds to viscosity grades VG 46 or VG 68; VG 68
shouid be selected.

important: The drainage fluid temperature is influenced by
pressure and speed and is always higher than the reservoir
temperature. At no point in the system, however, must the
temperature be higher than 194° F (80° C).

If it is not possible to comply with the above conditions be-
cause of extreme operating parameters or high ambient
temperature, please consuit us.

Flitration )

In order to guarantee proper and reliable function, the ope-
rating fiuid must be maintained to a minimum cleanliness
grade of 9 to NAS 1638, 6 to SAE, ASTM, AlA or ISO grade
16/15.

This can be achieved, e.g., with filter elements type ... D 020
... (see RA 31278).

A beta value of 8, = 100 is thereby achieved.

0 20 L0 60 80 100 120 140 160 180 200
4635 1 l\ ' T i 1 3 ! 1 1 ! {1000)
4000 NC 3
3000 — (500)
2000
1000 —
500 — (100)
@ C
% — {50)
€ 200 - e
@ 3 = 170 (36}
S - =~ (30)
2 1 E
2 ] E opt
g 100 = (20)
< ; 81(16)
70 \
59 Ll l ¥ l Ll I. L] ) L) ] 1 SR T T (10)
0 20 L0 60 80 100 120 140 160 180 200 212
{-178) {-67) (-44) (+15,5) (26,7) {378) (489) {60) (71,1) {82,2){933)(100]
Fluid temperature range °F (°C)
=
min= -13(-25) max = + 194 {+90)
REXROTH 3
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RA 06 281/06.87

Variable Axial Piston Pump A10VO, Series 30

Technical Data - 3 .-

Operating pressure range - inlet Side
Absolute pressure at port S (suction inlet)

Speed in relation to iniet pressure and displacement:

** The values shown are measured with an absolute
pressure of 14.5 PSI (1 bar) at the suction inlet «S»

Sizing Calculations

Pabs min 12 PSIA (0.8 bar) 12— < !
e 435 PSIA (30 bar) T \\\ N whine,
Operating pressure range ~ Outlet Side ) \ \ N
Pressure at port B E s A\ \ i F]
Nominal pressure p 3625 PSI (250 bar) £ =
Peak pressure p,,.,,‘N 4570 PSI (315 bar) § \\\\ \ ®n CUL)“
(77 \ N &
Dralnage fiuid: LN 54 ®
Maximum permissible pressure of the case drain (port L): 10 \ N ,,._'“'o' 2
7 PSI (0.5 bar) maximum higher than inlet pressure at port N 2
»S«, but not higher than 30 PS| (2-bar) absolute. G B1+109) g
[
Direction of flow: . o9 {1 081 -
Port »S« to port »B« ) [¥] 08 09 10 .
Displacement Vo/Vo max h—d
Table of Values
Theoretical values, without considering mechanical h,, and volumetric T, efficiencies
Size 28 45 71 100
Displacement: V ma, in*frev (cm®  1.71(28) 2.75(45) 4.33(71) 6.10(100)
Nominal tlow": -
atng = 1750 rpm GPM (I/min) 12.7 (48) 20.1(76) 32.0(121) 45.0(170)
at Ny may GPM (I/min) 21.4(81) 29.9(113) 40.2(152) 51.3(194)
Maximum speed*": (flooded suction) No max rom 3000 2600 2200 2000
Max. power: ~ng = 1750 rpm ' HP (kW) 20.4(15.2) 32.8(24.5) 51.8 (38.6)¥ 72.9 (54.4)
Ap =3625PS| (250bar) —ngymax — Pomax  HP (kW) 35(26.1) 48.8(36.4) 65.1(48.5) 83.3(62.1)
Max. torque: Ap = 3625 PSI (250 bar) ib-ft (Nm) 81.9(111) 132(179) 208(282) 293 (397)
Torque Ap = 1450 PSI (100 bar) Ib-ft (Nm) 33 (45) 5§3(72) 83(113) 117 (159)
Momentof inertia J Ib-f*  0.0403 0.0783 0.1968 0.3960
about the drive axis (kgm?) (0.0017) (0.0033) (0.0083) (0.0167)
Filling volume: Pints () 1.48(0.7) 2.11(1.0) 3.38(1.6) 4.64(2.2)
Weight: (approx) Ibs (kg) 33.0(15) 46.2(21) 72.6(33) 99 (45)
Permissible loading on drive shaft: (see below)
max. axial force F, Ibs (N) 225(1000) 337(1500) 540(2400) 900 (4000)
max. radial force F, Ibs (N) 540(2400) 810(3600) 1350 (6000) 2250 (10000)
‘Mounting Position: See page 5
Fluid temperature range: See diagram, page 3
Viscosity range: SUS (mm#¥/S) 60-4640 (10...1000) Optimum 81-167 (16...36)
* 3% |OSS Of Volume inc‘uded Directlon of apphed force FQ

Fax d

_ V,-n-m, _ V,-n- Ve = geom. displacement in%rev (cm/rev)
Flow Q= —523—111' Q= —%_06031 ) a; = fressu:; gif(fbelre)ntial PSI (bar)
. V.. 59.V.. = torque m
Drive torque M= —zTﬂﬂ—A,'{% M= %fvﬂﬂ) Q = flow GPM (Vmin)
: _ Tl P = drive power HP (kW)
) M-n Q-Ap
Drive power P= 5552 = J77a.1 n = speedrpm
N N, = volumetric efficiency
( 2r-M-n=M-n= Q-Ap ) T = Mechanical efficiency
60000 9549 600-m, Ty = overall efficiency (h, = N, - Tlmn)

WORLDWIDE HYDRAULICS
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RA 06 281/06.87
- \
Variable Axial Piston Pump A10VO, Series ~ 3 Dimensions in inches and millimeters
—
Unit dimensions, Size 28 :
Service ports at rear, without through drive
Model 61NOO
c R View 2
onstant pressure compensator D ) )
Adjustment for max. Valve mounting for  Vaive mounting for
pressure setting clockwise rotation  counter-clockwise rotation
0.3719.5) sty N\ 2y 187 147,61
oastsn |’ aserser 5831 29 | 3/8-16UNC-28; 00 0 11
2-bof SAE B flange '! IL ‘ Lo &
= - . ! ; . Y
% 1 TITek SR
A = |e e ol
o] « 1 g -} 4 - B | &=
] g E ! - -~ l ) E— _.__X
= 2 hd =, 11 ,é’w- 4 7 - ;S ! E faliv]
] 5 S|t — | g I iy
~y X 3 2osglasi [Pl = TR : bl
5.15(116)\L1 J 3 ::‘1 ..L’.’_’_\L1 126 l 1321 ' 1m-uu~.r-15.¢u:o.euz'.»
£221158) 811157 o2y |
S 161 15871

T8 0IA, 30" invelute,13 teeth,
16/320.P. fat root

side fit spline,class §;
ANS!I B 52.10-1976

Constant pressureffiow compensator DFR

Adjustment for max. mmm;
pressure setting differential p.essure
1
X
il &2z

8.231209)

Constant pressure/flow/power control DFLR

View2Z

2841721

only available for pump with service ports on side (type 62)~

see page 13.
Electrical flow control FE Electrical fiow control with pressure compensation
FED
View Z 521 1107¢ -l
3 =+ ’\ ~
2 ’ . |
b [ E l - 2
1 - — st o . : -
I - —l_r -
l v v ﬁ
9.84 1250} N 280
Port connections
B pressure port: 3/4” SAE flange (standard pressure range)
S suction port: 11/4” SAE flange (standard pressure range)
X pilot pressure port: (for DFR and DFLR) 7/16-20 UNF-2B; deep 0.39(1 0)
L.L, casedraining ports: 3/4-16 UNF-2B
12REXROTH
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128 13A 21A
22B 23A 26B 298 41A

41B 428 528
11A 11B 12A 228 41A

128 228 32A 428

11A 11B 128 218 22B
23A 418 42B 48A 52B
48A

428

118 228 298
19A

11A 118

228

NUMBER | MOUNTING, KNOB ANL: ACTUATION

CIRCUIT
C1065
C1067
C5168
D1029
D1040
D1043
01058
D1064

production Control Handle models for EDCs.  ..ind each circult (as
ics section of this bulletin) is the mounting, knob, and actuation which are available as

production models. For example, for the B1039 circult there is MCH12AB1039, MCH41AB1039, and MCHS1AB1039 in

'OHUERING INFORMATION

ELECTRICAL COMPONENT
REFERENCE DWG #4925~ %00/-0 1 /Ao%e
meM#__ /o2 .
—— T SUNOSTRAND zgco"e* Bsﬁm;r—'“
MANUFACTURER: /€% (owh 2278

DESCRIPTION: Co 77200

PART NUMBER: <A S/1AZ /1 7Y

£
{
8
i
z
§ :
g < @o <
§ 5| 8| &2 2 ] 8§ || ORDERING INFORMATION (continued)
1 el =% |& | eg NUMBER | MOUNTING, KNOB AND ACTUATION |_NUMBER | MOUNTING, KNOB AND ACTUATIO!
ES=3
_E:g > g gssZ g ' 3 8e D073 11B 128 21A 21B 22B 418 M1041 118128
g o - 528
5% 8 o|le|ma ]« << M1088 | 12B 21A 21B 22A 22B 298
25 -g S| S28|3 (5|89 |3 S33| owrr | 2 28 s 418 28A
8 g
§ Z|l g ||z laz|g!ls ooa] Dios2 22B 42B M1083 1A 128 21A 41A S1A 528B
§vn 3 El mQ¥ | S |S{=F |9 | % -on
2840 D10o® 428
w o<} O |< i< o|o|<o M1101 418
ﬁgégéss:s:ﬁé:-‘!:ﬁg
-§-E 0 D2155 48A Mi112 | 4B 528
S323|ED D30ss | 118 Mi22 | 418 4sa
HiHHERHHERHBEE
o o e
238E(zs| 2 Elala g 2810 D510 | 11A 118 41A 418 miie7 | s18
L2174 11A 428 M6 | 418

MCHXXX ORDERING SPECIFICATION CHART

MCH X X X X X XXX
J | I L ~ L
1 ] 1 |
NOUNTING TYPEOF HANDLE ELECTRICAL CONMECTOR SEE
CONTROL KNOB ACTUATION  CHARACTERISTICS ORDERING
IFORMATION
SECTION

MOUNTING
1 Base (surface) mount aluminum case A Proportional, no switches
2 Top mount (drop-in) with plastic case B Proportional, 12 Vdc center-off switch
3 Top mount (drop-in) without plastic case C Proportional, 24 Vdc center-off switch
4  Panel mount with plastic case D Proportional, center-off and auxiliary switch
§  Panel mount without plastic case L  Electronic PWM auxiliary switching

M 3-swilches

X Special
TYPE OF CONTROL KNOR Y Special

Z Special
1 Non-ocking
2 Center lock
3 Push button in knob CONNECTOR
4 Tron maintained rocker switch
§  Non-locking, no knob 1 Terminal strip internal
6  3-position maintained rocker switch in knob 2  Pigtail 60 inch with no connector
7 Tron momentary rocker switch 3  Pigtail with unsealed Packard connector
8 Special (no handle or knob) 4 Pigtail with both halves of unsealed Packard
9  3-position momentary rocker swiich in knob connector

§ Sealed Packerd connector with mating half

) 6  Sealed Packard connecior 4-pin male and iemaie

HANDLE ACTUATION 7  Pigtail with sealed Packard connector
A Spring-return, bi-directional
B Friction held, bi-directional
C Friction held, uni-directional
D Spedial (friction held, center detent only, no brake)
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REVISIONS
ZONE | REV DESCRIPTION . DATE APPF‘QOVED
- A | ADDED HOSE LENGTHS 10/30/95 | () 5 A)
e

NOTES:

1. REFERENCE LINE NUMBERS TO SQUARE CALLOUTS ON
DRAWING No. 425-8001-01.

2. ALL TUBING IS SEAMLESS, TYPE 304 STAINLESS STEEL.
3. ALL HOSES ARE IDENTIFIED BY DAYCO PART NUMBERS.
4. ALL HOSES ARE DESIGNED FOR 4:1 SAFETY FACTOR.
S
6

- ALL TUBING IS DESIGNED FOR 6:1 SAFETY FACTOR.
- ALL PIPING IS DESIGNED FOR 6:1 SAFETY FACTOR.
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DO NOT SCALE DRAWING|Gmeowa ™  JRJ  |08,/04/95]soae 1/1 |mey\ 425\ 42580902 SHEET | oF 3

A 08/01/95 14:33




REFERENCE DRAWING NUMBER:425-8001-01

APPROVED:%ZZ@_

LINE HOSE OR TUBE TYPE PRESSURE LENGTH
NO. RATING, PSIG INCHES
1__ | 20C-20FJ20SH-20F J20SH 200 61 |
2 | 4BX-4FJ4SB-4FJ4SB 5000 31 |
3 | BMX-8FJ8SB-8FJ8SB 2000 57 |
4 | ABX-4FJ4SB-4F J4SB 5000 76 ||
5 |
6 4BX-4F J4SB-4F J4SB 5000 55
n .

l’, 8 | 6HT6-BFJEBW-6F J6BW 6000 70 |
9 | 6HT6-BFJ6SB-6FJ6BW 6000 64 "
10 | 16HT6-16FJ16BW-16F J16BW 6000 54 “
11__ | 16HT6-16FJ16BW-16FJ16BW 6000 54 1/2
12 | BMX-6FJ6SB-6FJ6SB 2250 64 1/2
13 | 6HT6-6FJEBW-6FJEBW 6000 124
14 | 6HT6-6F JGBW-6F J6BW 6000 123 |
15 | 16MX-16FJ16SB-16F J16SB 1000 97
16 | 4BX-4FJ4SB-4FJ4SB 5000 79
17 | 4BX-4FJASB-4F J4SB 5000 85
18 | 8MX-8FJ8SB-8FJ8SB 2000 61
19
20 | 6BX-6F J6SB-6FJ6SB 4000 56 1/2 N
21 | 12CE-12FJ12BW-12F J12BW 4000 40 112 4'
22 | 4BX-4FJ4SB-4F J4SB 5000 126
23 | 4BX-4FJ4SB-4F J4SB 5000 123
24 | 12CE-12FJ12BW-12FJ12BW 4000 40 1/2
25 | 6BX-6FJ6SB-6FJ6SB 5000 52
26 | 6BMX-6FJ6SB-6FJ6SB 2250 57 I
27 I

| 28 12MX-12F J12SB-12FJ12SB 1250 86 |

425-8009-02 REV.A SHEET2OF 3



REFERENCE DRAWING NUMBER’:_425-8001 -01 APPROVED:

LINE HOSE OR TUBE TYPE PRESSURE LENGTH

NO. RATING, PSIG INCHES
29 | 16C-16FJ16SH-16FJ16SH 250 48
30 | 8BMX-8FJ8SB-8FJ8SB 2000 56
31 | 2215-1140 150 41 "
32 | 8BMX-8FJ8SB-8FJ8SB 2000 57 ||
33 | 2215-1150 150 51 "
34 | 2215-1150 o 150 54 "
35 | |
36 | 8BX-8FJ8SB-8FJ8SB 3500 31 "
37 | 8BX-8FJ8SB-8FJ8SB 3500 30 "
38 | 4BX-4FJ4SB-4FJ4SB 5000 115 %l
54 | 16HT6-16FJ16BW-16FJ16BW 6000 600
55 | 16HT6-16FJ16BW-16FJ16BW 6000 600 ||
56 | 4BX-4FJ4SB-4FJ4SB 5000 600 ||
57 | 8MX-8FJ8SB-8FJ8SB 2000 600 "
58 | 12HT6-12FJ12BW-12FJ12BW 6000 116 ||
59 | 12HT6-12FJ12BW-12FJ12BW 6000 125 ||
60 | 12HT6-12FJ12BW-12FJ12BW 6000 48 "
61 | 4BX-4FJ4SB-4FJ4SB 5000 112 "
62 | 4BX-4FJ4SB-4FJ4SB 5000 41 1/2
63 | 12HT6-12FJ12BW-12FJ12BW 6000 51 4’
64 | 12MX-12FJ12SB-12FJ12SB 2000 117
65 | 12MX-12FJ12SB-12FJ12SB 2000 57 ||
66 | 304 ST. ST. TUBING .250 x .035 Wall 3500 AS REQUIRED ||
67
68
69

[ 70
71

425-8009-02 REV.A SHEET3OF 3



NOTES:

1. REFERENCE TAG NUMBERS TO CALLOUTS ON DRAWING
No. 424-8001-01.
2. SEE DRAWING No. 424-8009-02 FOR FLOW LINE

SCHEDULE.
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REFERENCE DIAGRAM NUMBER:

424-8001-01

APPROVED:

MANUFACTURER
I & PART NUMBER

ACC-1 ACCUMULATOR- DIAPHRAGM TYPE HYDAC
CAPACITY: 0.32 LITERS (0.08 GALLONS) SB210-.32E4/112S-
EFFECTIVE GAS VOLUME: 20 CU. IN. 210CK
DESIGN PRESSURE: 3000 PSI
BOTTOM CONNECTION: 3/4-16 UNF (SAE-8)
WEIGHT: 2.9 1lb.

BK-1 BRAKE- CALIPER TYPE MICO

BK-2 DUAL PADS 03-530-126
ACTION: FAIL CLOSED(PRESSURE TO OPEN)
HYDRAULIC CONNECTIONS: #4 SAE O-RING
WEIGHT: 15 1b.

CYL-1 HYDRAULIC CYLINDER MARTNER
MAXIMUM TRAVEL: 4" BMC 1504
HEAVY WALL CARBON STEEL BODY
HEAT TREATED ALUMINUM ALLOY PISTON
HIGH TENSILE CARBON STEEL CR.PLT. ROD
OPERATING PRESSURE: 3000 PSI
CLEVIS SIZE: 1/2"
COMPLETE WITH CLEVIS & COTTER PINS
PRESSURE CONNECTIONS: 1/4" NPT(F)

HDR-2 HEADER- RETURN TYPE DYNACON
CD1018 STEEL BODY 405-8003-01
INLET CONNECTIONS: (4) 3/8" NPT
OUTLET CONNECTION: 1/2" NPT
GAUGE CONNECTIONS: (2) 1/4" NPT

HM-1 HYDRAULIC MOTOR- BIDIRECTIONAL TYPE REXROTH/CALZONI
(TRACTION WINCH DRIVE) MR450P3/F

DISPLACEMENT: 27.41 CU. IN./REV.

MAXIMUM SPEED: 450 RPM

MAX. CONTINUOUS PRESSURE: 3625 PSI

TORQUE: 0.365 1b-ft/100 PSI

PEAK POWER: 61.7 HP

OUTPUT SHAFT: ISO 2491 PARALLEL KEYED

SPECIAL MOUNTING FLANGE: (C200223336)
TO 1" CODE 61 4-BOLT

DRAIN PORT: 1/4" BSPP

DRAWING NUMBER: 424-8009-01 DATE: 09/25/95 REV: -

SHEET 2 OF 4



REFERENCE DIAGRAM NUMBER:

424-8001-01

COMPONFENT DESCRIPTION

HYDRAULIC MOTOR- BIDIRECTIONAL TYPE
(LEVELWIND DRIVE)

DISPLACEMENT: 5.9 CU. IN./REV.

MAX. CONTINUOUS SPEED: 622 RPM
DESIGN PRESSURE: 2000 PSI

TORQUE: 1134 in-1b

OUTPUT SHAFT: 1"

SAE-A 2-BOLT FACE MOUNT

PRESSURE CONNECTIONS: SAE-10
WEIGHT: 11.9 1b.

APPROVED:

I RAEA RTTPYTV R -y o= o=

BaanNUFACTURER

& PART NUMBER

DANFOSS
151-2003-DH100

CONNECTION SIZE: 3/4" NPT(F)

PRRV-1 PRESSURE REDUCING/RELIEVING VALVE SUN
ALUMINUM BODY, STD SCREW ADJUSTMENT PPDB-LBN-ECI
RANGE: 50 TO 1500 PSI
SEAL MATERIAL: BUNA-N
DESIGN PRESSURE: 3000 PST
CONNECTIONS: 3/8" SAE O-RING
PRV-1 PRESSURE REDUCING VALVE SUN
ALUMINUM BODY, STD. SCREW ADJUSTMENT [PBDB-LAN-ECI
RANGE: 100 TO 3000 PSI
SEAL MATERIAL: BUNA-N
DESIGN PRESSURE: 3000 PSI
CONNECTIONS: 3/8" SAE O-RING
QD-2 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1/2" NPT(F) RBE08-7203/IA/3/H}
QD-4 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1/2" NPT(F) RBE08-7203/IA/9/H:
QD-5 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 1/4" NPT(F) RBE06-7201/IA/6/HE
QD-6 QUICK DISCONNECT COUPLING (FEMALE) STAUBLI
CONNECTION SIZE: 1/4" NPT(F) RBE06-2201/0D/IA/
6/HP/FB/DKB
QD-8 QUICK DISCONNECT COUPLING (MALE) HANSEN
CONNECTION SIZE: 1/2" NPT(F) LL4K26 w/PPDC-4-HR
WITH PLASTIC CAP
QD-10 QUICK DISCONNECT COUPLING (MALE) STAUBLI
CONNECTION SIZE: 3/4" NPT(F) RBE11-7204/IA/6/HP
QD-12 QUICK DISCONNECT COUPLING (MALE) STAUBLI

RBE11-7204/1A/
1.5/HP

DRAWING NUMBER: 424-8009-01 DATE: 09/25/95 REV: -

SHEET 3 OF 4



REFERENCE DIAGRAM NUMBER: 424-8001-01 APPROVED:

TAG IQTY. l COMPONENT DESCRIPTION [ HMANUFACTURER
NUMBER IREQ. ' I & PART NUMBER
sSov-2 1 SOLENOID OPERATED VALVE DELTA

DIRECT ACTING, SPRING RETURN DFS3A00HC12S
FLOW: 10 GPM NOMINAL
DESIGN PRESSURE: 3000 PSI
MAX. INTERNAL LEARAGE: 5 CU.IN./MIN.
RESPONSE TIME: 30-45 nms
BUNA-N O-RING SEALS
PRESSURE CONNECTIONS: 3/8" SAE 0-RING
12 WATT STANDARD COIL
WITH HIRSCHMANN ELECTRICAL CONNECTOR
FAIL POSITION:
SOLENOID VOLTAGE:
WEIGHT: 4.4 oz.
Svv-=1 1 SERVOVALVE MOOG
DESIGN PRESSURE: 3000 PSI 631~-102C
SINGLE COIL SIGNAL: 100 mA w/A72022-1

RATED FLOW: 4.75 GPM @ 1000 PSID
POSITIVE POLARITY

COIL RESISTANCE: 28 OHMS NOMINAL
THRESHOLD: <1% OF RATED SIGNAL
HYSTERESIS: <5% OF RATED SIGNAL
LEAKAGE: 2.8 CU.IN./SEC @ 3000 PSI
SEAL MATERIAL: BUNA-N, 90D

PRESS. CONNECTIONS: 1/2" SAE O-RING

DRAWING NUMBER: 424-8009-01 DATE: 09/25/95 REV: -

SHEET 4 OF 4
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REVISIONS
ZONE' | REV DESCRIPTION DATE APPROVED
- A | ADDED HOSE LENGTHS 10/31/95 O Zﬁ)

NOTES:

1. REFERENCE LINE NUMBERS TO SQUARE CALLOUTS ON
DRAWING No. 424-8001-01.

2. ALL TUBING IS SEAMLESS, TYPE 304 STAINLESS STEEL.
3. ALL HOSES ARE IDENTIFIED BY DAYCO PART NUMBERS.
4. ALL HOSES ARE DESIGNED FOR 4:1 SAFETY FACTOR,
S
6

- ALL TUBING IS DESIGNED FOR 6:1 SAFETY FACTOR.
- ALL PIPING IS DESIGNED FOR 6&:1 SAFETY FACTOR.
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REFERENCE DRAWING NUMBER:424-8001-01

APPROVED:

LINE HOSE OR TUBE TYPE PRESSURE LENGTH
NO. RATING, PSIG INCHES
39 | 8BX-8FJ8SB-8FJSSB 3500 600
40 | 8BMX-8FJ8SB-8FJSSB 2000 600
41 __| 304 ST.ST. TUBING .250 x .035 WALL 350 AS REQ'D
42| 304 ST.ST. TUBING .375 x .035 WALL 2333 AS REQ'D
43 | 304 ST.ST. TUBING .250 x .035 WALL 3500 AS REQD
44 | 4BX-4FJ4SB-4FJ4SB. [ 5000 216 1/2
45__| 304 ST.ST. TUBING .375 x .035 WALL 2333 AS REQ'D
46__ | 304 ST.ST. TUBING .250 x .035 WALL 3500 AS REQ'D
,jﬂ 304 ST.ST. TUBING .375 x .035 WALL | 2333 AS REQ'D
48 | 6BX-6FJ6SB-6FJ6SB 4000 94 1/2
49 | 6BX-6FJ6SB-6FJ6SB 4000 99
-
51 | 8MX-8FJ8SB-8FJ8SB 2000 600
52 | 12CE-12FJ12BW-12F J12BW 4000 600
53 | 12CE-12FJ12BW-12FJ12BW 4000 600
59
60
61
62
f__se3
64
65 q
66
67 | 4BX-4FJ4SB-4FJ4SB 5000 225
68 | 4BX-4FJ4SB-4FJ4SB 5000 222
H_ss 4BX-4F J4SB-4F J4SB 5000 9 1/2
70 | 4BX-4FJ4SB-4F J4SB 5000 42 |
71 1304 ST.ST. TUBING .250 x .035 WALL 3500 AS REQ'D

424-8009-02 REV.A

SHEET20OF 2



v

REVISIONS
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REFERENCE DIAGRAM NUMBER:

425-9001-01

COMPONENT DESCRIPTION

|
ENCLOSURE

WITH INTERNAL PANEL

.Agpnovmn: Mys

L 29 o yrowna

MANUFACTURER

& PART NUMBER

A-20H2408SSLP
W/A-24P20

2 1 |FUEL PRESSURE SWITCH
3 1 |FUsE BLOCK IDEC BNF10/5A
4 1 |FUSE BLOCK IDEC BNF10/5A
5 1 |FUSE BLOCK IDEC BNF10/5A
6 1 |METAL OXIDE VERMISTOR, 22V ALLIED ELECTRONICS
V39MA2A
7 1 |CONNECTOR SUBCONN BH12F
WITH LOCKING. SLEEVE W/DLSC-F
11 1 |RELAY WITH SOCKET, K7 IDEC RH3B-UL-DC12V
W/SH3B-05
12 1 |RELAY WITH SOCKET, K6 7~ | IDEC RH3B-UL-DC12V
. ~ |w/sH3B-05
13 1 |RELAY WITH SOCKET, K5 IDEC RH3B-UL-DC12V
W/SH3B-05
14 1 |RELAY WITH SOCKET, K4 IDEC RH3B-UL-DC12V
W/SH3B-05
15 1 |RELAY WITH SOCKET, K3 IDEC RH3B-UL-DC12V
W/SH3B-05
20 1 |pIODE 1N4004
21 1 |DIODE 1N4004
22 1 |CONNECTOR SUBCONN BH6F
WITH LOCKING SLEEVE W/DLSB-F
23 1 |CONNECTOR SUBCONN IL6M
WITH LOCKING SLEEVE W/DLSB-M
24 1 |RESISTOR, 120 OHM @ 1 WATT
25 1 |TERMINAL BLOCK IDEC BNH15LW
26 1 |coNNECTOR SUBCONN BH16F
WITH LOCKING SLEEVE W/DLSC-M
29 1 |PUSHBUTTON OPERATOR FURNAS 52PAS
W/52BAK & 52AABA
30 1 |PUSHBUTTON OPERATOR FURNAS 52PA8

W/52BAK & 52AABA
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REFERENCE DIAGRAM NUMBER:

- w e

425-9001-01

COMDONENT DESCRY

.APPROVED: WS

MANUFACTURER -

RELAY WITH SOCKET, K8 IDEC
RH3B-UL-DC12V
W/SH3B
"33 RELAY WITH SOCKET, K2 IDEC
RH3B-UL-DC12V
W/SH3B
34 CONNECTOR IMPULSE BMH-18FS
WITH LOCKING SLEEVE W/DLSD-F
35 CONNECTOR IMPULSE MIL-18MP
WITH LOCKING SLEEVE W/DLSC-M
39 PROOF OF TENSION . w= BARKSDALE
40 ELECTRICAL DISPLACEMENT CONTROL SEE 425-8009-01
TAG No HP-1
2 41 DELTA SOLENOID VALVE SEE 425-8009-01
42 ELECTRICAL DISPLACEMENT CONTROL SEE 425-8009-01
8 TAG No HP-2
43 DIODE 1N4004
45 ENCLOSURE CIRCLE AW
WITH PANEL 644-4XSCHC
W/AW64P
100 ENCLOSURE CIRCLE AW
WITH PANEL 16146-4XSCHC
W/AW1614P
101 TERMINAL BLOCK IDEC BNH15LW
102 CONTROL SUNDSTRAND
MCH51AB1174
103 LAMP (AMBER) DIALIGHT
125-1310-11-103
W/125-1133-403
104 TOGGLE SWITCH MICRO SWITCH
2TLI-70
106 TOGGLE SWITCH MICRO SWITCH
) 2TLI-70
107 METER M/D TOTCO
- LM2000E533
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REFERENCE DIAGRAM NUMBER:  425-9001-01 APPROVED: _ \MM>

MANUFACTURER —
| & PART NUMBER _J

l

COMPONENT DESCRIPTION

108 1 |LAMP (AMBER) - DIALIGHT
: 125~-1310-11-103
W/125-1133-403

108 1 LAMP (AMBER) : |DIALIGHT
125-1310-11-103
W/125-1133-403

110 1 LAMP (RED) ) DIALIGHT
125-1310-11-103
W/125-1133-403

111 1 LAMP (AMBER) DIALIGHT
125-1310-11-103
W/125-1133-403

112 1 |CONTROL ' " SUNDSTRAND
MCH51AB1174
200 1 |ENCLOSURE CIRCLE AW
14126-4XSCHC
WITH PANEL W/AW1412P
204 1 |LAMP (AMBER) DIALIGHT

125-1310-11-103
W/125-1133-403

205 L LAMP (AMBER) DIALIGHT
125-1310-11-103
W/125-1133-403

206 1 LAMP (AMBER) DIALIGHT
125-1310-11-103
W/125-1133-403

207 1 |METER M/D TOTCO
| : LM2000E533
209 1 |CONTROL SUNDSTRAND
¢ MCH51AB1174
210 1 |TERMINAL BLOCK IDEC BNH15LW
211 1 |CONNECTOR SUBCONN IL16M
WITH LOCKING SLEEVE W/DLSC-M
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7 6 5 + 4 3 2 1
4 LOCK WASHER STAINLESS STEEL 32
#3/8 HELICAL SPRING
4 FLAT WASHER STAINLESS STEEL
° ®3/8 .SAE j 31 D
4 HEX HEAD CAP SCREW STAINLESS STEEL 0
3/8-16 UNC x 1 1/4 LG
10 LOCK WASHER STAINLESS STEEL 29
@1/2 HELICAL SPRING
8 FLAT WASHER STAINLESS STEEL 28
$1/2 SAE
8 HEX HEAD SCREW STAINLESS STEEL 27
1/2-13 UNC x 1 3/4
HEX HEAD SCREW STAINLESS STEEL
2 1/2-13 UNG x 2 i -
. LOCK WASHER STAINLESS STEEL 25
} ©3/4 HELICAL SPRING
4 FLAT WASHER STAINLESS STEEL 24
83/4 SAE
4 HEX HEAD SCREW ZINC COATED 23
3/4-10 UNC x 3 3/4 LG Gr. 5 CARBON STEEL
_ HYDRAULIC MOTOR DANFOSS
! DH-100 | oep DWG. 414—8009—-01, TAG HM—4) 22
1 8012 BALL BEARING SKF 21
c ~
A4
(10.00) 1 | sssooc | BEARING CONE TIMKEN 20
w\ 7) 1 55437 BEARING CUP TIMKEN 19
(10.00) 3 49585 BEARING CONE TIMKEN 18
1 48520 BEARING CUP TIMKEN 17
2 | 9045 Lup |SEAL M 16
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Section 11 - QUICK REFERENCE DATA

11.1 System Ratings
11.1.1  Traction Winch
11.1.1.1  Maximum Continuous Line Pull .. .......... 18,000 pounds
11112 LineSpeed ...................0.... .. 140 feet per minute
11.1.2  Storage Winch

11.1.2.1 Maximum Line Pull .................... 2,500 pounds
11122 LineSpeed ..............counii. ... 377 feet per minute
111238 Capacity ............ccovunni .. 36,000 feet of 0.680

inch diameter cable
11.2 System Component Weights and Dimensions

11.2.1 Traction Winch

11211 Weight ................... . .. .. .. 10,500 Ibs
11.21.2 Dimensions ...............0 i . 133" L)
60" w)
72" (H)
11.2.2 Levelwind
11.221 Weight ............. ... 0 ... 2,200 Ibs
11.22.2 Dimensions . ...............c0o oo, 105 5/16" (L)
56 1/4" (W)
42" (H)
11.2.3  Storage Winch
11.28.1 Weight-BareDrum .................... 8,200 Ibs
11.28.2 Dimensions ..................o0 ... .. 8" L)
86" W)
82" (H)
Page 11-1
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11.2.4  Diesel Hydraulic Power Unit

11.2.4.1  Weight-(with hydraulic oil,

without panel and covers) ... ............. 7,200 Ibs
11242 Dimensions ........................ .. 132" (L)
448" (W)
82 1/2 " (H)

Page 11-2
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12.1

P T JPERPR 5 L PN i

Section 12 - COMPONENT SUPPORT LITERATURE

Overview

Support literature is provided for system components to include manufacturers
bulletins, catalogues, ordering/maintenance procedures, parts lists and service
instructions.

Reference labels are attached to component literature and provide a drawing
reference number and item number corresponding to that shown on the
hydraulic/electrical schematic. Reference labels also include a part description, part
number, manufacturer name, address and telephone number.

Page 12-1
DOl 12/31/95
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D OIlaldSOIl sna I1ydraulic Products

HYDRAULIC COMPONENT

“REFERENCE‘&WG 22580 r-o;,ﬁ,gﬁﬂ T0i -

CmeMe__ LT
Dot RAeDSers, Po [Sok /z-)§;¢
MANUFACTURER: /42 558243 M

DESCRIPTION: L2 - festwE TupE | Byprss

PART NUMBER:_A-PKe2 Koo N 2E0T7X

Features

Working Pressures up to:
2000 PSI/13790 kPa/137.9 bar

Minimum Burst (Rated Static) Pressure up to
4500 PS1/31030 kPa/310.3 bar

Flow: Up to 20 gpm (75 imin)

T-Type Porting
Port Size: 3/4" SAE O-Ring

Bypass Rating:
50 PSID/345 kPa/3.5 bar

Visual Indicators Tamper Resistant

Cast Aluminum Head, Impact Extruded Aluminum Bowl

Operating Temperatures
-20°Fto 250°F
-29°Cto 121°C

Service elements

- available in full range of SYNTEQF (synthetic) media -
performance down to 3 micron absolute

- 150 psid/1034 kPa minimum collapse

- 2000 psid/13790 kPa on NO BYPASS model(s)

- Viton & BunaN elements available

Application

In-Plant or Mobile Equipment Applications

High Pressure Circuits

Servo-Valves

Power Steering Circuits

)



AT TN L T Z e TP NI UL

FEPPREED SN O AP VR PR =~ R

- ‘ma d 5 e
Stock Assemblies Az
Assembly Information Service Element information
Beta(x) = HPKO2
Port Size Bypass Indication 2/20/75 Media Element Service
Rating Rating ""'w"'" Number Length Element
- R 50 PSID Visual 4.37 Inches
3/4" SAE O-Ring 345 kPa Left Side 2u/3p/5y K020007 $11.0 rom P165041
No. 2
. . §0 PSID Visual 8.00 Inches
3/4" SAE O-Ring 345 kPa Left Side 2u/3p/5y K020006 203.2 mm P165043
3/4"SAEO-Aing | NoBypass |  Visual /3y K020009 No. 1 a2 inches | pig71g2e
** High Collapse Elements + - Particles Less Than 2y

Stock Service Elements

Media Media Type B(x) = 2/20/75 Element Part

Number Rating Length Mm Number
No. 1 Synthetic +/+p/3 4,37 111.0 P169429
8.00 203.2 P167838
8.18 206.2 P167182"*
No. 2 Synthetic 21/3u/5y 4.37 111.0 P165041
8.00 203.2 P165043
No. 4 Synthetic 4u/10p/13p 4.37 111.0 P165006
8.00 203.2 P165015
No.7 Synthetic Tu/17u/22u 437 111.0 P165136
8.00 203.2 P165138
** High Collapse Elements + - Particles Less Than 2

Non-Stock Product Options

Contact Donaldson Company or your local Donaldson distributor for build-to-order non-
stock product option availability and manufacturer's lead time requirements.
Note--not all option combinations can be made.

\~ J
Bulletin # 1200-451 (11/92)

For More information, Contact: Donaldson Company, Inc.
Hydraulic Products
P. O. Box 1299
Minneapolis, MN 55440 .
(800) 874-1874
FAX: (612) 887-3716

Donaidson Company, Inc. reserves the nght to
change or discontinue any mode! or specihication
8t any time and without notice. Printed in the U.S.A. Copyright 1991 An Equal Opportunity Empioyer
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HYDRAULIC COMPONENT

REFERENCE DWG # £25-fow 1 -oifliotri-o(

------ mEMe__ BV~ 5 -

. ne

NIBCO. 700C m?%

MANUFACTURER; 247548 S15M°7 FV 4

DESCRIPTION: Bwce UAcve

33¢S

PART NUMBER: S &0~ 70

32

ot

o - = e -

Federal Specification: WW-V-358, Type I, Class A, Style 3

MATERIAL LIST
PART . SPECIFICATION
1. Handle Nut Zne Piated Stee!
2. Handle Zind Plated Steel, Cloar Chremate,
_ Plagtisol Conted -
3. Packdng Nut BT ASTM B-18 Alley 380
4. Packing TFE
8. Stem Stéon Brorae ASTM B-371 Alloy €04
8. Thrust Washer  Reinforcad TFE

! 8. SealRing(2) Ruinfarcad TFE

9. Body nnmmmmym
or Forging Brass ASTM 8-124 Aoy 877

10. Body End Ptece Cast Red Bronze ASTM B-5B4 Alloy 844
or Porging Brass ASTM B-124 Atloy 377

. T-680-70 NPT x NPT

15-580-70 Copper x Copper

DIMENSIONS — WEIGHTS — QUANTITIES
Oim.A tm. oim. ¢ Oim. e

Méster
Sze V580-70 SE80T0 B T860-70 S-580-70 ':' T880-70 588070 g g;
1. 3%« & 2% 6% 64 1 2.2 20 [ 20
1'hafa 47¢ 3 87 ® 17, 34 30 8 10
2 4h &L 8L % h 10 80 44 5 o
Zh 5%u  Tim 3Im Pia 100 2 895 55 2 s

3 7ln  67n &la 117a 12h Zh, 148 163 1 4
1Designed 1o be soit soidered into lines using soiders with the
mehing polm not excesding SO0°F. Higher temperature soiders
will damage the seat material.

Aiso avaiable with siainiess steel bef) & stom,

T-580-70
Threaded
Reinforced TFE
Seats & TFE Seals

$s-580-70
Soider
Reinforced TFE
Seats & TFE Seals




HYDRAULIC COMPONENT

REFERENCE DWG #1_&_;/&_5

T mEME__ B/
HB-LLS -8 Ficiv ETY Podoxy 174
MANUFACTURER: Jup Arpee, miFbred

DESCRIPTION: _£rzcew [ Becwmer

PART NUMBER: #4/3 —/0/0 -3

NIPPLE STYLE _%-:"T

| | wr | ovemaw i mf
GPM | SCREEN AREA | (Pips | OIMENSIONS | ~"| ! g
RATING i (Se.inenen Siam Dismerer | Lomgem . PP, 4 :
] .
' z , oy E
s "a00 22 sing | 1233 -
I 100 00 3 | swine I 128 S
- I : i AL
| MR
2
O~
a. Y~ 11/64 ORILL | - 3-1/4" !

FILLER/BREATHERS
with 30-mesn strainer baskers

8iX PLACES

-o— 2-7/8 DIA.

Basxet
Depth

3

|

Filter, Moagei
Micron No.

10 AB-1010.37 Mg

(weatherproof caps aiso available)




HYDRAULIC COMPONENT
REFERENCE DWG #£35-8o0/-01 )0

MEM____ LU~ -
BEC 700 £ECe DRI VE

MANUFACTURER: £%8% 258 525272

DESCRIPTION:_Fcow  Conmper. Lar £
PARTNUMBER:; M~ 25: B

Ordering Information:

ansa
MF2508
MF3758 Brass Piston
MF5008 }
MF7508 Y 1% | oy s | 1 343 291 2.02 2
MF125BBC i s Whg 93 1% % 156 32 23 K
MF2508BC | Brass Bat % 7 % 2% ) 70 44 7
MF3758BC ‘ % 18 s % h 265 1.14 90 3
MF500BBC 2 156 % 3%s 281 1.74 1.32 1
MF250SBC | '/ s She 2% | 1% 156 .70 44 7
MF3755BC | 7 1% iy 2% 1 265 1.14 90 3
MF500S8C | Steel Balt S | % % e | 281 1.74 1.32 1
MF750SBC Y D
S oogsac | , I = e | 3% 1 343 291 202 3
Performance
Free fiow direction
Specifications:

Maximum Operating Pressure

5000 PSIG Steel
Ball Check Models 2000 PSIG Brass

Piston Check Models 2000 PSIG Brass

Temperature —20°F to +212°F
Stem Pitch 8°
- T %, %. %, %" Si

Stem Pitch 24 Throada/inch &"éizi‘e)/é Sizeal
CV Factor See Ordering information
Materials:

Body 12L.14 Steel or ASTM B16 Brass
Piston Assembly Stainless Steel with Viton O-ring
Spring Stainiess Steel

Stem Stainiess Steel or Brass .
Knob Brass :
Check Plug Steel or Brass

Chamber Steel

Set Screw Steel

Stem Packing Viton O-ring with "Teflon’ Backup




HYDRAULIC COMPONENT

REFERENCE DWG # 425" Zo 1 -01/80¢9-01
“mEME__ L= -
FARIRE - ;72 e -

MANUFACTURER 20 &7 wesas " < T

DESCRIPTION:_£7¢7® - Lequen Fiow 7y

PART NUMBER:. 77 F - 23¢-Spe2y -7 X*5-
70 -B-7T L 22-6

(O3
SEALS
PART NUMBERS ESCTITION
TTF-60, 90 or 120 TTF-170, 230 or 300 ®O— :
R-4362 R-4512 Cover O-Ring ® :
SOR-64 SOR-71 insert O-Ring l o N /Y]
- — L
SOR-61 SOR-68 0Old (o-ring) Bypass Seal| | —
31415021 31415022 New (gasket)| (See Detail A)
106 x95 x 6 152 %x136x 6 Tank Gasket Al \fw_,r_..
SOR-4 SOR-113 Element O-Ring -TT1T !
BunaN, VitonAor EPR Material® \ ‘
Element
*Please specify seal material when ordenng. (See elemem#tthT \
oLD NEW
BYPASS ASSEMBLY
60, 90 or 120 170, 230 or 300 | PRESSURE o
6903181 6903182 Blocked ] u
4903017 4903018 4.5PSID
4903001 4803002 12PSID
o-fing gasket
] 4903005 4903006 22 PSID
Detail A
Bypass Seal Design
ITEM | DESCRIPTION MATERIAL PART NUMBERS
TTF-60 TTF-80 TTF-120 TTF-170 TTF-230 L TTF-300
1 Top Spring Steel 48371201 48371205
2 Cover Die Cast Aluminum 5842209 5842210
3 Head Die Cast Aluminum 5841216/SAE16 5841248/1" NPT 5841224/SAE-24 5841264/1'2" NPT
Bridge - Aluminum, Shatt -
4 Insert Assy. Steel, Magnets - Ceramic 11020000 11030000 11040000 12050000 12060000 12070000
5 Ditfusor Steel 2107002 2107003 2107004 2107005 2107006
ELEMENT CODES
DISPOSABLE RECLEANABLE
MB SERIES TX SERIES BETAMAZE ELEMENTS ST SERIES*
HIGH EFFICIENCY 10 MICRON 3 MICRON 10 MICRON 25 MICRON STAINLESS
MODEL 10 MICRON NOMINAL ABSOLUTE ABSOLUTE ABSOLUTE STEEL MESH
BETAw=2.5 BETAn=1.2 BETAs>75 BETAw=75 BETA2=>75 ELEMENTS
TTF-60 MB2 TX2-10 TXW2-CC3 TXW2-CC10 TXW2-CC25 ST2- 10
TTF-80 MB3 TX3-10 TXW3-CC3 TXW3-CC10 TXW3-CC25 $T3- 25
TTF-120 MB3D TX3D-10 TXW3D-CC3 | TXW3D-CC10 | TXW3D-CC25 | ST3D- g
TTF-170 MB4 TXX4-10 TXW4-CC3 TXW4-CC10 TXW4-CC25 ST4- 120 °
TTF-230 MB5 TXX5-10 TXWS-CC3 TXWS5-CC10 TXW5-CC25 ST5- (Micron
TTF-300 MBSA TXX5A-10 TXW5A-CC3 | TXW5A-CC10 | TXW5A-CC25 | ST5A- Absoiute)
Cellulose Fiber, Cellulose Fiber, . " Stainless Steel Mesh
. - Glass Micro-fiber, )
Material® Plastisol End Epoxy End ' Epoxy End Ca
Cap Adhesive Cap Adhesive- Epoxy End Cap Adhesive Adhesive P

*All End Caps and Support Tubes are Plated Carbon Steel



DIMENSIONS

C—ELEMENT SERVICE CLEARANCE
TTF-60, TTF-90, TTF-120

=V 4.72 TYP.
, (120)

= ‘i\f’?‘ﬁ f || R
% NPT 2.83 I
PLUG \gi_‘ (@) ‘{;j l (72) | -
(29 %‘__I_A' ! 1 |10 l
E . (26 l p
-————~l ,
“aer ! , L :
4 RETURN LINE FILTER — SERIES 1
' - DIMENSIGN. (508 ZEILTER MODEL %a%
| “Inches:(mm):" = 0 BeEbeo0
! C 6.25 (159) 8.0 (203) | 10.0 (254)
L 9.25 (235) | 11.0(280) | 13.0 (330)
1" NPT or 16 SAE Straight Thread O-Ring
D 3.66/3.56 (93/90)
E* 4.50/3.75 (114/95)
"E dimension using weld plate

DIMENSIONS 1
TTF-170, TTF-230, TTF-300

vy C—ELEMENT SERVICE CLEARANCE
(166)

= T_ o —

% NPT 3.46

PLUG X{' _{@)—f_ (88) | +

C ) II AN
| -
1.4{2367’)YP. ‘ P 43 D(I,A,') rvp
6.89 B.C.
(175)

- C 11.0 (279) 13.5(343) | 21.5 (546)
L 12.0 (305) | 12.0(305) | 20.0 (508)
1'2" NPT or 24 SAE Straight Thread O-Ring
D 5.36/5.26 (136/133)
E* 6.25/5.50 (159/140)
*E dimension using weld plate



To Determine Filter Size

Given:
Pressure Drop Desired (Clean Filter): 2.2 PSI (.15 BAR)
Viscosity: 100 SSU (20 CSy

Filter Media: MB

Flow Rate: 50 GPM (189 Lmin)

Solution: Line represented by ——ewe

MB to line 2" (In case line B
Used as the next starting point.)

Note: The portion of line 2" below point Q" should pe used only for surge flows.

MOGRAP

3. From line 2" or point Q" draw g fine g
50 gpm 1o the fifter Size line. A point betwe.
located, therefore Select a size 300 tilter,

OR CLEAN

NO H F
ELEMENT PRESSURE DIFFERENTIAL

(Based on 0.88 specific gravity fluids)

crossing the fio

en 230 and 300 is

1. From the pressure drop value (2.2 Ppsi) draw a fing 4" through the
viscosity line (100 SSU) to line *'17,
2. From the point on line 1" draw a fine 8" Crossing the fif,

3 ] €r media
‘' meets line 3" point ‘Q

must be

w line at

FILTER Sizpe
PRESSURE DROP Line (1)
AP Une (2)
s f‘ P viscosmry FLow
003 vl . 43
o ot oo ~ M FILTER
e 2~ el N MEDIA TYPE e
205 =7 0] PLd ,_L e
e i \
S0~ ., . pid ‘\ 2
sor - v ':’r“” ) cea 0g | 1.
ooy ,"'m-v—n ‘\ -+
p s ” - Y
P 200§~ 30 . 203 + 120
R S L4 b~ 10 \ ¢ L0
F oot R i, oty
s P4 - w0 b~ 15
:E‘( :::-—-'Jn :c\a‘ fodx A9 >
LR of 00
¥ ’w-:-w 124 srae \\\ b 2 ,o”
= [ "t oo e
300 —4 20 Fx-£xx \\ ST
-.-_ 2000—f— 4% Isna ‘\‘ ’”.:0’ 4990
o’ o sreo “\ e 2005 i a0 -
B T \ - [~ Yoo b £
- e B - <00
7 :‘ m:: ~ 'Isnza :::"” T
s-"‘ E_ , Line (3) Q uu-:- - 200
L 9000 3 3000 1000 F~2%0
b SN - 300
”-‘E 4 1000 1500 - u00 T o0
”_.'.I._. 70000 ~~g= 2000 vax sunc:J m‘i-m
Ly nm—]:_-:_’: “Low
.i: W titer size falls between sizes, select the targer filter size, 2000
Bypass Performance BYPASS VALVE HYSTERESIS
The TTF ang BGTS Filters feature Fairey Arion's low hyster- 22 PSID CRA CKING P RESSURE
sis, high flow bypass system. Due to the large valve area 4
element movement IS less than 1/8 inch for full bypass flow s 25 g'
Since closed and open effective areas are Similar, bypass °~_ -
hystersis is very low. Low bypass hystersis assures proper ] 20 ]
bypass closure after cold start-up, 3 L 20 m
The pressure drop versus bypass flow Curve is given as a a /- E
percent of full rated flow. The 100 percent, full rated flow a /1, 158
values for the TTF and BGTS Filters are as follows. : 20 3
FULL RATED g / .
MODELS SERIES BYPASS. FLOwW ; J — 1 @
TTF-60, 90, 120 32 GPM (121 Limin) & 10 ]
TTF-170, 230, 300 80 GPM (303 L/min) Iy — 05"
BGTS-390, 500 135 GPM (510 Li/min) w 4
Full flow bypass differentia/ pressure can pe calculated for Q R =
lower maximum flow rates by inrerpretlng the Percent Fiow 0 ! 1 ] v
Through Bypass Valve coordinate as the full scale for that 0 20 40 60 80 100

PERCENT FIDW TuDb! numean ..



HOW TO ORDER TTF and BGTS

TANK TOP FILTERS

Assembiy Example: TTF - 230 - S.
STTE-230") = [FSAE2SY] = ]

MODEL & SIZE

PORTS ELEMENT

8YPASS

o Al

DIFFUSOR INDICATOR  MOUNTING

SEALS
TABLE 1 TABLE 1 TABLE 2 TABLE 3 (STD.) TABLE 4 TABLE 5 ;’LA TEES6
ABL
Replacement Element Example: TXW5-CC10-8
STXW5-CC10 7B
TABLE 2 TABLE 3
TABLE 1: MODEL, SIZE & PORTS TABLE 3 TABLE 4 BYPASS
FLOW, GPM | PORT TYPE AND SIZE CODE SEAL BYPASS CRACKING
MODEL & SIZE SAE SAE CODE MATERIAL CODE PRESSURE
CODE FULL !SURGE| NPT | THREAD | FLANGE B BUNA-N B BLOCKED
TTF-60 22 36 - \A VITON-A 12 12 PSID
TTF-90 32 | 48 | 1"NPT | SAE16 BUNA-N Standarg 22 22 PSID
TTF-120 42 60 . NA 22 PSID Standard
TTF-170 50 80 12 PSID for ST mesh elements
TTF-230 60 100 |1%2" NPT | SAE24
TTF-300 80 120 TABLE 5
BGTS-390 105 150
NA NA 32FLG INDICATOR
L_BGTS-500 @ 135 | 200 CODE DESCRIPTION PERFORMANCE
NA: Not available. Flange is SAE code 61, 3000 Ib. design MODEL 300024 100 PSIG
G 0-30 PSIG MAXIMUM
TABLE 6 GAUGE ABSOLUTE PRESSURE
iC-
MOUNTING | DESCRIPTION PRESSURE SWITCH|  2h0r o
CODE | OPTIONAL TANK WELD PLATES S 19 PSIG SET POINT 5 AMP AT 220 VAC
TP - _TOP OF TANK WELD PLATE 10 AMP AT 110 VAC
OMIT t _IFNOT REQUIRED OMIT IF NOT REQUIRED
ELEMENT CODES
DISPOSABLE RECLEANABLE
TABLE 2 MB SERIES TX SERIES BETA MAZE SERIES ST SERIES®
HIGH EFFICIENCY 10 MICRON 3 MICRON 10 MICRON 25 MICRON RECLEANABLE
10 MICRON NOMINAL ABSOLUTE ABSOLUTE ABSOLUTE STAINLESS STEEL
MODEL BETA10= 25 BETA 10> 1.2 BETA3=75 | BETA10=75 | BETA25=> 75 MESH ELEMENTS
TTF-60 MB2 TX2-10 TXW2-CC3 TXW2-CC10 | TXW2-CC25 ST2-
TTF-90 MB3 TX3-10 TXW3-CC3 TXW3-CC10 TXW3-CC25 $T3- 10
TTF-120 MB3D TX3D-10 TXW3D-CC3 TXW3D-CC10 | TXW3D-CC25 ST3D- 25
TTF-170 MB4 TXX4-10 TXW4-CC3 TXW4-CC10 TXW4-CC25 ST4- 40
TTF-230 ! MBS TXX5-10 TXW5-CC3 TXWS-CC10 TXWS-CC25 S$T5- 60
TTF-300 ! MB5A TXX5A-10 | TXW5A-CC3 TXWSA-CC10 | TXW5A-CC25 ST5A- 120
BGTS-380 MBBA TXX8A-10 TXWSA-CC3 TXWBA-CC10 | TXWSBA-CC25 ST8A- (Microns
BGTS-500 MB8C TXX8C-10 TXwW8scC-cC3 TXWEC-CC10 | TXWBC-CC25 ST8C- Absolute)
ST Element Example ST5-10; 10 Micron Absolute *Coarser Ratings Available. Consult Factory
ELEMENT DATA
MULTI PASS TEST RESULTS TO ISO 4572 CC = Glass Micro-fiber, Epoxy End Cap Adhesive, Suitable for all
MEDIA | ABSOLUTE (TIME WEIGHTED AVERAGES Conventional Hydraulic Fluids except Phosphate Esters
TYPE | RATING ~Bs | Bs | B | Bu | Bn | Bxs | Be TXXTX = Cel ulose Fiber, Epoxy End Cap Adhesive, Suitable for
—_ = = troleum Base Fluids Onl
cc | 3 275|300 800 |2000 [>50001 = x MB = Cellulose Fiber, Plastisol End Cap Adhesive, Suitable for
CcC i 10 6 ! 20 | =75 |>100{>10001>3000] = Petroleum Base Fluids Only -
cCc | 25 - a1 5 8 25 | =275 | =x ST = Stainless Steel Mesh. Epoxy End Cap Adhesive, Suitable for
TX/TXX] 40 — | — 1261351 5 6.5 i=200 all Conventional Hydraulic Fluids except Phosphate Esters
MB 25 —115125] 4 | 25 | =75 |2000 Consult fluid manufacturer for recommended seal materials.
ST SEE TABLE 2

/3, FLUID POWER
@ ——

Because of our poiicy of continuing Product
Improvement, published data and specifications
are subjecr to change .without notice.

® 1988 Fairey Arfon Inc. Form No., TTF/BGTS 1/83 Printed in U.S.A

® ° [ ] [ ]

;o;o;o;o
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HYDRAULIC COMPONENT

REFERENCE DWG #4435~ 800/ -0 .of
— T mEMe _——_HA=/
S DR ) el
MANUFACTURER: 7 ¢ "4 55 ~o /s
SHEZL 7
DESCRIPTION: w7 £xcmpucern. - e 7,
PART NUMBER: /£~ Sc2E Y% vy 773
B —___MODEL ID-.../IFICATION ~
SHELL SHELL BAFFLE
TYPE CODE DIAMETER" LENGTH SPACING PASS CODE OPTION CODE
CODE CODE CODE

* (F=‘ixea tube nunale with =212 in = 9in H=1.13in =0.250 in OD| 1P=one pass CN=290-10 copper nicxe
150 psi 1040 kPa shetl | 3—3.62in ;; {: 0=225in | R=0.375 in OD| 2P=two pass c hl'l_ll_beao 0 N
HF = fixea tube bundie with <>=.5_12 in =&l ) 4.50 in ! C=0.625 in OD tour pass =<U-1U copper nick:
250 psi 1725 kPa sheil 6=5.12 in 4=36 in %9 001 @= P tube and tube sneet
SSF= ‘ixea tube bundle with | o o o% 05=4S in ==001n B=brass bonnet
= . =8.25in 06=54 in T=15in CNB==20-10 copper nicii
300 psi 2070 kPa shell . =7 et
ana stainiess steei 10=10.75in | 08=72n g Sinns e ang brass bonnet
materiais 10=20 in CNTB}=20-10copper nick
e. tube sheet and
brass bonnet
NOTE 4 £ TYPE ZCDE not available in 2 and 8 SHELL DIAMETER NOTE E: MODEL EXAMPLE ~
——" CCDE.
NQTE 3. <F TYPE CCDE notavailable in 10 SHELL DIAMETER CODE. PF-604-AR-4P-CNT
NOTE C. HF-Z TYPE CODE. SHELL DIAMETER CODE not avauanie in

2P
NQTE D.

cr 4P EPASS CODE.
CN OPTICN CCDE avanable with 10 SH
onty ail otners are CNT QPTION CODE

FOUR PASS (code ")

ELL DIAMETER CODE

36 In. nominai tube length

ana tube sheet opticn

four pass
0.375 in. tube

l E-vo copper nicxe! tube
fixea tube bundte
6.12 In. shell diameter

9.00 in. pattie soacing

worox) | - " l -
L T 3 5
J ’ 7 231 [e8g 20 |
| ! L .
| =
- . ass &gg';g 32s
I Hp— A : * e
N 2 425 (41001 505
~ i
i l_ . 3
e 075
AN 6.00 {8475 j 28
, \—o 6675
| 78 75
i
w
COMMON DIMENSIONS
MOoEL , DI:L ' QEA ¢ ' o T w N‘E'Ll;g"f MODEL
A-408 212 - 169 - — & :=m
[ 112 419 244 b 1 % :
' \ T 2
a2 2 T I . TV
A-814 1 12 37 A 4
:-az; ‘ 211 49 A
1 & ﬂ]ﬁ
A<1014 3 178 -44— 5 2
Acl024 | r S T 7
Qngc X3 a5 —5—% _—Hm’-“n
A.1204
L 236 | 3 3350 [ A-
=248 | 44 4550 ns A-1248
I 12 "
= 624 D —id 21260
—AciE35 | : A1ee
—=a— 220 1 Acvsen_
A- -
==& 2 e

All dimangions in inrhae 7ine anAdae ~msinaai




F HF SSF technical datg

ECHANICAL OESIGN DATA

TECHNICAL SPECIFICATIONS

™ _PHYSICAL DATA —
SHELL
: RATINGS TYPE CODE DiaMeTER|  ZHELL e SUREACE S I SHIPPING
\ VOLUME VOLUME TUBE DIA. CODE | WEIGHT
F o1 HF SSF LENaTH gat i gal | v r ;e
Maximum operating Sheit 150 1040 | 250 1725 300 2070 PR
pressure psi kPa Tube | 150 1049 | 150 1040 | 150 71040, 207 Ll 038040 gag) 152 0,14 ’ - -7 3
Test _ Shen | 289 1725, S00 3450 | 500 3430 202 I°-15 0.57 | 0.15 0-57[ 308 023\~ ' g
pressure psi kPa Tube | 250 1725 | 300 2070 | 300 2070 ! L
Maximum operating —Shay; ’ 350 177 ’ 350 177 | 400 353 301 1020 075 | 045 057/ azs 033 266 924 17 715
temperature F C Tube | 350 177 | 3s0 177 | 400 zp4 302 050 19 ’ 030 13! 747 0.69 531 guas | 25 *10
_— MATERIAL DATA 303 jo70 26 |o040 15 ' 111 103 l7.97 073! 30 13p
COMPONENT DIAMETER TYPE CODE 502 1.0 3.8 , 0.50 19 | 18.1 168 ‘112 108 4o 180
CODE F HE | ssF 503 (15 57 (075 28| 211 e 168 155, 50 o:
2ana 8 — brass 504 2.0 76 . 1.0 38 1 36.1 335 223 2081 &0 T
Sheil .5 © - steel : -
3 1aonas ::::'s o6 802 l 12 45 ’ 080 34| 269 259 175 1631 s8 240
. ————] vy .- 603 19 72 ! 13 49 402 373 1262 2431 720 312
Battie T sieer stainiess 604 |25 o5 .16 6 ) 535 493 349 324 90 403
Tube Al cooper iCu-Ni if steel 606 | 37 14 i 24 91 | 808 751 {827 e 130 sg
OPTION CODE mcliut:es CN) 808 |50 19 "a1 12! 408 100 1702 652, 170 ..
brass (Cu-Ni i :
Tube sheet All OPTION CODE inctudes CNT) 802 124 91, 18 68| —  |aa 317 185 sep
Bonnet All cast iron (cast brass if 318 803 36 14 j 24 9a ’ = — [506 4701 180 ago
OFTION CODE inctuges 8) s 04 47 18 31 12| —  _ gy ga3 205 310
Hub Al | brass _ 1 casung e |38 2 "a7z v~ legs 7770 23 -oce
Pipe ]Shell All Same mareriat as shei! 3186 806 6.9 26 I' 4.4 17 " — — ,' 100 9.29 265 11200
/! stee! (brass if stainiess X X — — ] : Gz
byl en [ | w4 L H NI C o
Mounting Brky,! All steel stee: ] ' _ - — i
NOTE F The citferenuai petween tne snetl fluig avgmqe femperature ang tupe ''uig 1005 11 42 l 7.1 27 " 740 6.87 i 130 121 670 :zoco
lemperature sn 200F £3C !zr mogeis inr 06 SkELY ' 29pAL
I‘L:eh';aG‘J"l’eH (E:rgDeEaa:ae:l;Dgu?lgcngr :::::ramoaels. For temner:tum dll?:r%:ces exzeeq- 1006 13 48 8.5 32 © 8s.0 8.27 | 157 146 720 320!
3 these 1imits neat excnangers snouig be furnisneo witn exoanston joints. T3 enmud 1008 ' 18 68 11 42 ' 119 111 1210 19.5| 820 2805
':"rgqbne%r:::t:;:::rﬁszraag;‘e:sssgsr;::ne!valve.accumulalororothersunablec'evzce 1010 ! 22 83 14 53 . 1a9 13.0 | 263 24.4] 320 21000
ITE G. One cass near exchangers snouid be usea for steam service. Pressures 1o
D319 £20 kPa imaximym; ang temoeratures 1o 350F 177C {(maximumi may ce useg
~ieam snou:a be aomitieo througn the tuce sige with the excnanger mountea verycanv
0 permit conoensate 10 grain A trao af orooer type ang Size snouia be useq. Horizonrai
ns, 1 Can oe ac snec if the neat excnanger :s pitchea at least 0.5 insng 2
em:m of tupe rengn OIL VISCOSITY !
’ . CENTIPOISES = CENTISTOKES X SPECIFIC GRAVITY :
For Si nversion: 1 kg/m-s = 1000 Cent 3
CORRECTION TO CAPACITY FAGTOR REGUIRED l r St Co 2 0 [00'ses
SHELL LTS' 1'emeeratyre of sneil hguig at iniet) £ = | oL TYPE V'SCOSITY @ 100 F378 C :VISCOSITY@ 210 F’:E:‘E c
LIQUID TYPE 530 3o 180 6 1 200 231 250 -z SUS ; Centistokes|Centipoise | sUS | Centistokes) Centrporser
SAE 5 o1l 1.09 1.03 0.93 0.85
SAE 10 oil 119 1.10 1.00 0.92 SAE 5 110 24 22 S 1L
SAE 20 oil 1.28 1.19 1.06 0.96 SAE 10 160 35 32 4 sz L
SAE 30 oi‘l 1.32 1.27 }22 0.99 SAE 20 270 | 60 g5 | 50 ] 7.3 7.2
SAE 40 oi 1.37 1.28 . 1.02 SAE 30 500 ; 110 100 : &3 1 10
poiygiycol 0.78 0.77 0.72 0.69 SAE 40 750 ! 170 155 | 78 ! 145 i3
Phospnate ester 0.67 0.65 0.62 0.60 i 25 | > B
water 0.59 0.58 0.57 0.57 polygiyeot . 210 1 45 47 52 g -8
50% ethylene 0.65 0.64 0.62 0.60 Phosphate | 250 | 56 66 3 l' S1 sz
glycol in water ester | '
{ LMTD (Logaritnmic Mean Temoerature Difference) F or ] ’
{ T8i = Tto { Tso~—THFor C
; Forc I3 7 10 15 2071 25 ; 30 | 40 | 50T 60 8o 100 120
{ 5 ;5.0 6.0 72 9.1 1 12 1 14117 | 20 22 27 32 36
7 , 60 70 84 10 12 14 18 18| 22 I 25 30 35 40 LQUID TYPE LIQUID CONSTANT
10 1 7.2.84 10 12 14 16 181 22| 25 28 34 39 44 Btu/gal-F' J/1.C
, 1§ 81 10 12 15 17 20 21 26| 29 32 38 45 S1
! 20 e 1112 14 17 (20| 22 251 29| 33 - 38 43 50 56 SAE 5o0il 3.5 1800
[ 25 112 14 18 20, 39 25|27 32! 35 a5 o . 54 61 SAE 10 oil a5 1800
35 15 17 20 24 ;27 30 321 37 ! 42 48 s4 62 69 - . >
40 (17 19 22 26 29 32 | 35140 45 49. 58 g5 73 SAE 30 oil 3.5 1800
45 . 18 20 23 27 31 34 37 421 47 52  §1 69 77 SAE 40 oil 3.5 1800
50 120 .22 25 29:33| 38 30 45| 50 s55; g4 72 80 polyglycot 7.2 36C0
80 122125 28 32 3540 43| 43| o . 801 70 78 87 phosphate ester 19 2000
70 125 127 31 36 40 44| a7 S41 60 65 75 84 93 ) =
! 80 127 30 34 39 43 47 1 51| 581 64 7o 80 0 ' 99 water 8.3 <200
' 100 32 .35 39 45 50 54 , S8 1 661 721 75 a0 100 110 50% ethylene glycot 7.3 3700
120 36 a9 . a2z 59 56161165/ 73: 80 27 ag 110 *20 in water




. ..—-=~ capacity factor and pressure loss

- =g : = = T ST e e —_——
TABLE & - :
CAPACITY FACTOR and RATED PRESSURE LOSS of SHELL LIQUID ]
RATED PRESSURE
NORMALLY BASE CAPACITY FACTOR Blu/min-F J/s
STOCKED TYPE MODEL @ ilguid fiow 1n Sne... Fs. Gpo A LOSSﬁOF SHELLklalaauml
F [ HF [ SSFriCNT* Pooon o mem o
' ' rs gbm i's 1.0 0.23 . [
e o o 201-HY 29 92 s 114 o a2
i o | 202-HY 58 183 | 72 228 |79 250 | 83 282 | 87 275 9.1 63
=£ gom: 2 <.C R ES 6.C S.3E2 [X X5 i2 .l € 1e N ~. :
e [ el o] e 301-HY 63 199 7.7 243 8.7 275 94 297 99 313 26 18 !
el e o | e 302-HY 13 420 16 s18 18 579 19 610 20 638 83 57 '
o . 303-HY 20 635 | 25 777 | 27 863 30 935 | 31 980 14.2 08
s GBS L [E7 picks 12 it i) a 24 1.2 e . R
° 301-DY 8.8 218 8.4 265 93 294 9.9 313 11 332 3.0 21
. 302-DY 14 439 17 531 19 588 20 629 21 857 6.0 42
' 303-DY 21 657 25 796 28 882 a0 942 31 989 9.3 62
I l -$ COMm . ¢ 1C .03 15 s.23 2C s =< RS Ge .
° ° 301-EY 8.4 - 202 7.3 231 30 253 85 269 8.9 81
e ie. o o 302-EY 13- 408 15 465 16 506 17 547 18 gss " 8
o 303-EY 20 619 22 695 24 758 28 815 27 844 1.6 11 :
Fs garm oo 3.C c.2z 10 ] 15 -1 2r e aT . ’
o | o 502-HY 33 060 | 41 1310 | 46 1440 | 49 1540 | S1  1g00 15.7 109
° 503-HY 51 1610 | 63 1990 | 68 2170 73 2300 | 78 2420 267 185 i
° S04-HY 89 2170 84 2670 ;!3 2840 98 3090 104 3290 | 37.9 262 :
' Fs gom 2 16 2.53 20 fd 30 3.8 9 i) 58 e [
° ° 502-DY 35 1120 43 1340 47 1480 50 1870 52 1850 113 78 :
o | ] $03-DY 52 1650 84 2020 Il 2230 ks 2380 78 2450 | 17.1 118
o ! 504-DY 69 2190 85 2690 94 2970 100 3150 104 3290 | 22.8 157
I ' SooTe 15 E-H 25 1.6 s 2 <3 2.2 3 . .
° e . o '@ 502-EY 2 1000 38 1180 41 1290 44 1400 48 1460 22 15
° ! ° ' ° S03-EY 48 1§10 §7 1780 81 1940 -] 2070 [ 2190 33 22
® o 504-EY 64 2010 74 2340 82 2580 87 2760 92 2890 4.3 30
Fe com - ; 3C 1.€ 40 2.5 50 3.2 €0 3.8 7c <. :
502-AY 32 1000 33 1100 38 1190 39 1240 L3 1310 0.6 40
503-AY 53 1670 57 1800 60 1910 63 2000 [ ] 2090 0.9 6
504-AY 83 2000 70 2210 75 2360 78 2480 82 2600 12 8
Fs cpm iz 3.0 .32 10 0.03 18 0.8s 20 e 25 1. - .
° 602-HY 48 1410 S6 1750 62 1960 67 2120 70 2220 3.8 61
803-HY 70 2200 86 2710 97 3070 108 3290 110 3440 17.8 123 :
604-HY 95 3000 115 3670 130 4110 140 4390 148 4810 27.2 188
806-HY 140 4460 178 5590 1_’5 6180 210 6570 — - 40.6 280
FS GpmM .. : 10 0.63 20 1.3 35 a2 50 3.2 [-1] <" [ - - i
® 602-DY 485 1420 58 1760 85 2040 Ial 2280 s ] 2370 5.7 40
° 603-DY 70 2220 87 2750 100 3150 110 3410 118 3600 11.8 81
) 604-DY 94 2970 15 3670 138 4230 148 4580 185 4830 179 124
l 606-DY 145 4550 178 §560 205 6480 220 6850 20 7330 30.5 211
608-DY 190 -— 238 7490 2:15 8630 300 9480 — — 43.3 200
| i Fs gom (. ¢ 20 5.3 40 K] 60 3.6 a0 3. 100 B0 R -
o ] 602-EY 50 1560 81 1830 87 2110 72 22680 75 2360 $.0 34
o \ 603-EY 74 2330 92 2910 100 3220 110 3440 110 3540 7.4 S0
° . | ° 604-EY 98 3110 120 3820 135 4230 145 4520 150 4770 9.9 68
* ! | 606-EY 150 4710 180 8750 200 6380 218 6760 225 7110 14.8 102
o ! | ; 608-EY 188 6190 240 7650 270 8560 285 8010 308 96101 19.7 136
R Fs gom i:'s 40 £ 60 3.5 80 3.0 100 5.3 120 s .. . .
I 602-AY 49 1550 56 1760 61 1920 64 2020 68 2130 12 8 !
603-AY 81 2550 92 2900 97 3070 105 3250 110 3440 l 1.8 12 .
[ 604-AY 98 3100 110 3540 120 3860 130 4040 138 4230 24 16 !
° 606-AY 150 4880 165 5280 168 5810 195 6180 200 8350 | 3.6 25
° 608-AY 195 6190 225 7080 240 7620 255 8080 270 8470 | 4.8 33
Fs gFm 1/5 2.0 C.13 5.0 0.32 8.0 0.50 % 0.65 16 0.c- ol i
° 301-HR 3.7 117 5.0 158 58 183 83 189 a8 207 16 11 !
° Y 302-HR 7.8 246 1 332 12 78 13 417 14 433 5.0 a5 i
303-HR 12 373 16 515 19 585 20 626 21 664 8.6 60 !
Fs gpm 15 10 0.63 15 0.85 20 18 25 16 30 g Fa ~
301-DR 55 174 8.1 193 85 205 70 21 7.1 224 2.7 18
302-DR 1 348 12 386 13 414 14 436 14 452 55 <38
° 303-DR 16 518 19 S88 20 619 21 651 2 879 82 - 57
+s gpm 1's 10 0.63 18 0.95 20 1.2 25 1.6 30 b3 ar =
° 301-ER © 48 142 5.0 158 55 174 $8 183 82 196 0.4 3
° 302-ER 8.8 278 10 318 1" 348 12 370 12 389 0.8 6
° 303-ER 13 417 1S 474 18 s18 16 5§53 18 578 12 8
Fs gpm i1/s 4.0 0.25 8.0, 0.50 12 0.7¢ 16 1.0 20 T s T
° ° 502-HRA 18 581 23. - 736 26 806 -28 ar2 29 910 7.9 55
™ 503-HR 28 894 35 1110 39 1230 42 1320 M4 1390 134 93
504-HR 38 1210 47 1490 53 1870 58 1780 9 1850 19.1 132
Fs gom 1/s 8.0 0.50 18 1.1 28 1.8 38 2.4 48 .l 25 T
° 502-DR 20 616 .25 787 27 866 29 926 31 970 7.5 52
$03-DR 29 913 37 1170 42 1320 44 1390 48 14860 113 78
304-DR 39 1220 490 1548 | 5§ 1740 59 1850 62 1940 15.1 104
Fs gom i/s 15 0.95 25 1.6 35 2.2 45 2.8 55 2.3 33 2.2 i
° o ° S02-ER 19 594 22 705 24 7 28 825 27 866 1.6 1
° S03-ER 29 904 33 1060 37 11580 38 1240 41 1300 2.5 17
S04-ER 8 1180 44 1400 49 1550 53 1860 S5 1720 3.2 22

"SSF 4P PASS CODE not available from stock.

""CNT QPTION CODE stockea for type F units except for 2 and 8 SHELL DIAMETER CODES which are stocked for type HF Stockea 10 SHELL DIAM ETER
CODE 3sre C!i OPTION CODE. TNT OPTION CODE not avaiiable.



+ES 5615 (with thermometer)

HYDRAULIC COMPONENT
REFERENCE DWG #4258~ &oo/ -oM-ol

ITEM # LG~/
LUBE DEVILES , SoY2 «IAGLE P
MANUFACTURER: 214/ 7 o 4 e ©

~ T Ars phee
DESCRIPTION; £evee Gpnce - 'innl

PART NUMBER:_G1€/5 -0S - A -/

S A 8 c
e CENTEZAS SiGAT LENGTH
3613 3 Yot/ 2 4=3/8
;;:5 4 2=¢/2 5=5/8
ac1s 5 3=¢/2 6-5/8
G615 8 iy /2 T=5/8
G615 7 Ser /2 8-5/8
3615 8 S=1/2 9=5/5
6615 3 Tet /2 10-§/8
3613 10 G=1/2 11=5/8
G615 1 ~1/2 12=-5/8
3612 12 10=-./2 13-5/8
AvailLasts IV THRU 142" =2UnTING SENTERS

HOW TO ORDER:

GASES ARE AVAILAZLE WITH MOUNT (i3 CENTZIZS yp T2 142" |k ¥

INSREMENTS .

SAGEE #iTH 13" AKD SREATER MOUNTING CE'TESS ARE
SPACE® SLEEVES T2 SPACE 3AGE FROM TANK T3 aLLOW

“n€: JROERING, SEE "Mow T- SRDER".
IPELIS IN ALL ZASES IS 1=s /2", Lgss ¢
QVER=aLL LENGTH 1S 1=3/E" 3

TANK ~ALL IN LAASER SESERYOIRS,

CENTER MOUNTING SIT 1S FURNISHEE WiTH IASES =BT

ING CEZXNTEZRS,

-

L o=20
z

——w v mwe e

0 (3o

=T

INLEES STEIL 1AL THERMOMETEZS:”
70 3009) 1S STANGARD.

Signr

“AN “CUNTING CENTERS AN
REATER THAN “CUNTING CENTERS,

TURNISHED WITH
FOR BOWING IJF THE

ANDO GREATER MOUNT~

1=373 01aMETER FANRENNEIT 0}t

ALSO avArLaBLE «ITy 1=3/6 DIAMETER CENTIGRAOE

!'® CENTIGRADE 1AL THERMOMETER |S WAKTER =
1FYe FOR 2613 ang G620 SER1ES, SEZ sacx S10f.



HYDRAULIC COMPONENT

REFERENCE DWG # ¢35 8oo-01/8009-0/
MTemM# £~V -/ LF{/—"Z '
VAR, P i e
DESCRIPTION: Cowe? Azvsding UALVE

PART NUMBER: §S500 455 - 2¢sv

Description of Operation

The high pressure ports (1 and 2) of the valve are
externally connected to the work or system auxiliary ports
of the main hydrostatic transmission circuit. The vaive
drain port (4) must be externally connected to the case
drain return line of the transmission — preferably at the
motor so thatfluid is flushed through the motor case tothe
pump and returned to the reservoir.

The Loop Flushing Valve should be considered when any
of the following exist:

@ Sustained operation at low pressure and high
speed :
Operation where continuous pressure exceeds
the 1000 hours/year rating
Cylinders in the hydrostatic circuit
Flow restricting valves in the power loop
Frequent operation of high pressure relief vaives
Long power loop lines
Extraordinary life requirements

Monitoring of fiuid quality under field operating conditions
for extended periods of time is recommended in a deter-
mination of requirements for loop flushing. For a com-
plete discussion of loop flushing and fluid quality refer to
Sundstrand-Sauer Bulletins BLN-9886 *“Transmission
Circuit Recommendations” and BLN-9887 “Fluid Quality
Requirements.”

Installation Drawing

374 844

195.0} 21.3)
345 55
(87.8] [14.0}

ADJUSTABLE CHARGE 4 .08
RELIEF VALVE 1782}

145
[38.8)

.5625-18 SAE STR
THD O-RING BQSS
DRAIN PORT (4

1.062 HEX
.156 SCREWDRIVER
SLOT

.5625-18 SAE STR
THD O-RING BOSS
SYSTEM PRE!
GAGE PORT

[ 625
15.9(
TYPICAL

% TRV
1282 (a6 X

TN
A% I T L) A
{ 4
St e
1 = e 290
Ja. .

42 DIA. h'j $

(10.7 L
MOUNTING HOLES .5625-18 SAE STR 1.

THD O-RING BOSS f31.
.5625-18 SAE STR
THD O-RING BOSS N\
CHARGE PRESS. $

SYSTEM PRE
GAGE PORT (3 g I cm@ g

GAGE PORT
g Tof 5
5625-18 SAE STR
THD O-RING BO oy 130l
SYSTEM PORT

—
===

%

K
[ll’[lﬂhf

/a\
AW AZ
g.

— 8

K.

T

{1

ik

— .5625-18 SAE STR
3 THD O-RING B80!
SYSTEM PORT

ORIFICE
- J(-um TONAL)

SYSTEM PRESS. ; ~DRAIN PORT
GAGE PORT T ' @
| a4 Ir=2 l
:

i
—jsvs'reu PRESS.
__1J aacepoRT

CHARGE PRESS.
[
SYSTE? 'ORY GAGE PORT SYSTEM PORT

The shuttle valve responds directionally to high pressure,
exposing the low pressure side of the circuittothe charge
relief valve. The charge relief valve, when properly setin
accordance with the “Adjustment Procedure,” will flush a
desired quantity of workirig fluid from the transmission
power loop. This fluid is replaced from the charge
replenishing flow entering the loop through an integral
check vaive system in the main pump.

Adrain orifice may be specified to limit maximum flushing
flow in circuits where the low side pressure is high or
varies over a large pressure range.

Specifications
System Pressure (in Loop)
Maximum High Side psi 6960
BAR 480
Maximum L.ow Side psi 1015
BAR 70
Charge Relief Valve Setting Range
psi 44 to 435
BAR 310 30

NOTE: Nominal charge relief settings are +20 psi (1.4 BAR), and
aresetataflowof 1 £.25gpm (3.8 £.9lpm) at 120°F (49° C).

Fiow (Rated)

No Orifice gpm 3
Ipm 1.4

With .093 Orifice gpm 1
ipm 3.8

Model Code

8800485— O Qg
Charge Pressure ]

15 = 15 Bar (220 PSI)
20 = 20 Bar (290 PSI)
24 = 24 Bar (350 PSI)

Orifice
00 = None
08 = .093in. (2.36 mm) Dia.

Copyright 1988. Sundstrand-Sauer. Al rights reserved. Contents subject to change. Printed in U.S.A. 988 A



HYDRAULIC COMPONENT
REFERENCE DWG # 225~ Bao/ -01/Bot9-0/

MEM#_M6B -/  mMcB -2
SUN DsTRAND, $50Q €. /STH ST
MANUFAGTURER, 77, 72 '{éﬁzﬁo

DESCRIPTION: Awvisatic 2Mepare. - 3‘;%'2 "

PART NUMBER; S'e7/e5 23

21-27 SERIES

- SUNDSTRAND-SAUER .
STANDARD MODEL SPECIFICATIONS
23 SERIES FIXED DISPLACEMENT MOTOR

SWASHPLATE MANIFOLD VALVE MOUNTING CASE PORT END CAP
DISPLACEMENTS FLOW RATE FLANGE SAE O-RING BOSS MAIN PORT
CUBIC IN/REV 10 GPM SAE 7/8-14 UNF 2B A = 1-3000
18° = 5.43 C B = 1-6000

OUTLINE DRAWING

23-5302
DRIVE SHAFT INFORMATION
C = 14 7T. SPLINE 1.2293 MAX. O.D. - 12/24 P
F= 21T SPLINE 1.3585 MAX. O.D. - 16/32 P
G = 23T.SPL-TAPD 1.4835 MAX. O.D. - 16/32 P 3/8-24
H= 23T SPL-TAPD 1.4835 MAX. O.D. - 16/32 P 3/8-24 2.05" LENGTH
J= 27 T.SPL-TAPD 1.7335 MAX. O.D. - 16/32 P 3/8-24
K = STRAIGHT KEY 1.7500 MAX. O.D. - 3/8 X 3/8 X 2-1/2
MODEL END
23- SHAFT CAP MANIFOLD PISTON COMMENTS
3501AN- C A STD FILLED
3502AN- C A STD WELDED
3503DN- F A PLT RELIEFS WELDED
3504AN- H B STD WELDED
3504DN- H B PLT RELIEFS WELDED
3505AN- H A STD WELDED
3506AN- G A §TD FILLED
3507AN- F A STD FILLED
3508CN- Cc B COVER FILLED
3509NN- Cc A NONE WELDED END CAP NOT DRILLED



FROM tHYDRRGUIP CORP HOU TX 713 86839 1954 19S5, 12-26 129134 #4602 P.22/09

GENERAL PARTS IDENTIFICATION

~ Model Number

The Sauer-Sundstrand Mode! Number is necessary for
identification of the specific unit. The Model Number must

%‘l g be used when ordering service parts.
)| C The first two (2) digits identify the series size (20 through

‘

ONE OR u. s PATENT NO'§ APPLY: 27 Series).
31
e ::;;3;‘; The next digit identifies the unit type.
3101 3585901 y
L 2 = Variable Displacement Pump
AOTATION 3 = Fixed Displacement Motor
SERIES — ' 4 = Variable Displacement Motor
L————CONFIGURATION
TYPE— The last three (3) digits {and the following letters on later

model units) specificaily identify such items as control,
shaft, pressure settings, rotation, etc., in the records
maintained by Sauer-Sundstrand.

Non-standard modeis will also have a non-standard
model number on the identification plate.
rwo_-.__ﬁ Een.neu__‘ Serial Number
SER ) ‘
O &, - 3 ‘ The Sauer-Sundstrand Serial Number can be used to
ONE OR MORE | §. PATENT NO'S APPLY: identify design configuration, build date, and units
3126707 322263 sequence in build.
3187509
| 3}:3::; 4 ) The first two (2) digits are termed the dash number and
are used to identify significant gonﬁguratlon changes
{product improvements, etc.). Changes which affect
DASH NUMBER—— T SERIAL NUMBER,  hterchangeability of parts are identified with a dash
number change.
BUILD MONTH
BUILD YEAR The year and month (earlier units) or year and week
{later units) of build are also included in the serial
number.
CHARGE The Serial Number provides Sauer-Sundstrand with a
PUMP LY tool to further identify a unit and should be included in
T Gt :a’ communications regarding the servicing of the unit.
Parts Kits
) Parts kits are available from Sauer-Sundstrand which
& contains all the parts necessary for replacement. The
following kits are available, see parts list for specific
model parts lists for kit numbers.
Charga Pump Manifold
Shaft Seal Control
Other kits are avaitable on specific models. .



FROM :HYDRARQUIP CORP HOU TX 713 869 1954 1996, 12-06 10135 #4580 P.03/03

™ CONFIGURATION: PUMPS AND MOTORS
»

Heavy Duty Series and Types

The Heavy Duty Family of units consists of eight (8)
different frame sizes (20 through 27 Series). Pumps and
motors of different series (displacements) can be
combined to meet the requirements of a variety of
applications.

Within each series of the Heavy Duty Family of units there
are three (3) configurations available: Variable
Displacement Pumps, Fixed Displacement Motors, and
‘Variable Disptacement Motors.

The Variabie Dispiacement Pump can be operated with
fixed or variable input speeds and provides an infinitely
variable output flow between 0 and maximum flow in either
direction. A variety of controls are available for the Variable
Displacement Pumps and Motors which are described on
the following pages.

The Fixed Displacement Motor can be operated in either
direction of rotation with infinitely variable output speeds
between its 0 and maximum speed.

The Variable Displacement Motor provides a means for
varying the motor output speed and torque range.
Decreasing displacement results in higher output speed
angd fower output torque.

Specifications and Requirements

Saver-Sundstrand Heavy Duty Hydrostatic transmissions
have certain pressures that must be maintained as well
as some requirements and limitations which must be

observed.
' SPECIFICATIONS | SYSTEM REQUIREMENTS
. Maximum Max. Charge
Modet Displacement Recommended | Speed Pressure” 180 - 210 PS! 13 - 15 BAR
Working @ Max. (Neutrai}
Pressure” Disp. —h
INVREV. |[CC/REV] PSI | BAR | (RPM) Pressuro - 160 - 180 PSI 11-125BAR
20 203 | 332 | 5000 | 345 | 3,800 v)
21 315 | 51.6 | 5,000 | 345 | 3,500 Casa
22 426 | 698 | 5000 | 345 | 3.200 ;:::’"’e 40 PSIG Max. 3 BAR Max.
2 5.43 9 | 5000 | 345 | 2.000 v . 10 in. Hg. Max. | 0.7 BAR (abs))
24 724 | 1186 | 5,000 | 345 | 2,700 s o ™
2 70.12 | 1658 | 5.000 | 345 | 2.400 S Wicron Nominal, No Bypass
26 1387 | 227.3 | 5.000 | 345 | 2,100
27 2036 | 3336 | 5000 | 345 | 1,900

* Above case pressure. Some units may have special
charge pressure settings. Consuit machine
BAR) maximum pressure requires the use of welded )

{non-filled) pistons. **Measured at charge pump inlet. (May be exceeded
‘ during cold weather start up).

. *Operation of Series 20 units at 6000 PS) (414

Page 3



12: 38 #4680 P.24/23

19985, 12-06

713 8689 1354

FROM tHYDRRQUIP CORP HOU TX

7

SERIES

21
22
23
2%
25

DISPLACEMENT
CU. IN./REV.
18°
2.03
3.15
.26
5.43
7.24
10.12
13.87
20.36

¢ Theoretical

#% These speeds effective only on units faoctory built after January 1, 1971, Serial #LALOOCO

MAXIMUM
SHAFT SPEED®®

3800
3500
3200
2900
2700
2400
2100
1900

V. SIZES AVAILABLE
(PUMPS AND MOTORS)

FLOW GPM PER
1000 RPM @
189(U.8.)

8.8
13.6
18.4
23.5
31.3

3.8

60.0
88.1

WEIGHT
LBS.

97
120
140
170
21
388
W87
623

(LB. FT.) TORQUR®
PER 1000 P.S.I.

18°
27.0
5.8
56.6
72.0
96.0
134.5
184.0

270.0

WEIGHT
L8S.

48
m
s
99
154
226
292
386

Revised 9-82



12136 #4650 P.05/09

1996,12-06

713 869 1954

IHYDRAGUIP CORFP HOU TX

FROM

RATING CHART
Corner Horsepower
Displacement (cap) 18°
8exies Cu.In, /Rev, haf dak (PV/MF) Theo.

20 2.03 3800 97
21 3.15 3500 140
22 4.26 3200 173
23 3.43 2900 199
24 1.24 2700 247
25 10,12 2400 308
26 13.87 2100 368
27 20,36 1900 490

Contact Factory for m_vo.& __.»a»nn on MV Tranemiesions.

(At Max. Shaft
8peed and 5000
‘n.oﬂv.v

*These apeeds effective only on units factory built after January 1, 1971, Serial #LA40000



18136 #4650 P.GE/Q9

1996, 12-a6

713 869 1954

FROM 'HYDRARQUIP CORP HOU TX

LT

VARIABLE DISPLACEMENT MOTOR INSTALLATION DIMENSIONS *

180T H SiDES)

M SAE FOUR BOLT (N THD
SAE STR THY SPUT fLaNGE 0088
0" AING BOSS

[ P

HIGH PRESS RS @ somw siors) | Arenox conten
A A , m«npﬁ £ R 180H SiDES) \ vITY
L R— PPy 018
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A K @ 2 .Iw X ‘A
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e o -
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FIXED DISPLACEMENT MOTOR INSTALLATION OUTLINE DIMENSIONS *
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THERMAL RATING. .........

This is the continuous power transmittable by &
gearbox with splash lubrication and maximum oil
temperature of 90°C.

For hicher powers, due to such limits of tempera-
ture, suitable cooling systems are required.
There are aiso the Pmo - maximum recommen-
ded operative rating - expressed for single to tri-
ple stage gear units: we advise not to exceed these
ratings, even if using valid cooling systems.
Approximate values of the thermal rating, Pr are
given in the table for following conditions:

— m = 1500 min.~'; horizontal mounting; in
open air; ambient temperature: 20°C; lubrication
oil VG150.

Table 2 enables adjustment for different ambient
temperatures and intermittent dutv.

THERMAL RATING ADJUSTEMENT
FACTOR

U, T° ROOM TEMPERATURE IN °C
WORKING | 100 | 29¢ | 30¢ | 40° | 50°

TIME (%)
10 |115(1 {085/07 |06
125{11 [1 085 | 07

14 125 11|47 085

}
ET 3l400

—t il

~| o

.

!& & 460

Nn{:{:ug&ammmu

80
60
40 16 {14 [125]11 |1
20 |18:]16. |14 [125[ 11

PART NUMBER: & 7 3d60mn/ - 142.3; (

HYDRAULIC COMPONENT
REFERENCE DWG #425-8o0/ -0

 EM#MNECE-, T MG B -2
Beevinvy » roe

MANUFACTURER: Y 2 //

DESCRIPTION: (e B

MAX OPERATING POWER Pmo (kW)

AR QIS KN SO R §

&

8 |- .
"IRECE

1 STADIO/STAGE 2 STADI/STAGES 3 STADI/STAGES 4 STADIISTAGES
Pm Pru Pmo Pm
| 5§ | 0 { -
12 8 20 4
30 8
S0
n 15
.
100 25
<130 | 30
oz 0%0
proer 1200

5/71\1/ 0/‘/75 HfLpST
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IN LINE
REDUCTION

| GEARS
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PF)

BF

MN1 [
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soreadeia ot e T B i e o 6 S e

b : o
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N (] il if 5ot
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DIMENSION L. T o DIMENSION L 0 DIMENSION 1
TYPE
M1020° MR« 2285 B0 e

S45R | sas | s&5 | so0

M1020FE | 211 | 250 | —
M1045 FE | 211 | 252 - -
¥:1046-MN - 272 CF X s K g oot ¥Rt
W 1065 MN | 386 | 427 | 425 | —
A1080 MN | 371 | 412 - -
81090 MR TR E e

T1080FE | 371 | 412 | — | —
| 1150 MR
E'm =_ = . Bavst] s
1250 MN | 313 | 354 | 403 | —

MHOOMN| — | — - | 426
P Qr T s

MR [ 323 |34 | — | —
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&E l ]

EID "{ 2| 045 u“ MR ‘1_ 25 1 00 INPUT SIDE
PLANETARY REDUCTION GEAR ' / — '

00 = UNIVERSAL
. GC. = MALE SUN PINION
STAGE S2UF = SAE A 2/4 BOLTS

M=1 STAGE FL - MULTIDISC BRAKE
D=2 STAGES FDI = DISC BRAKE
T=3 STAGES  { IN LINE . DM = MECHANIC DISC BRAKE
Q=4 STAGES DM = MECH. HYDRAULIC DISC BRAKE
C = RIGHT ANGLE FC = SHOE BRAKE
; S45R
546

= SPLINED MALE INPUT SHAFT

NR. STAGES S65 -
S90
REDUCTION GEAR SIZE
OUTPUT SIDE 48-82  _ ALBERO MASCHIO PER RIDUTTOR! ORTOGONALI
MN = SPLINED NORMAL SHAFT 4570 MALE SHAFT ON RIGH ANGLE REDUCTION GEAR
MR = SPLINED REINFORCED SHAFT
MNT = CYLINDRICAL NORMAL SHAFT
MRI = CYLINDRICAL REINFORCED SHAFT

FE = — SPLINED FEMALE

NOMINAL REDUCTION RATIO
- _— E—




HYDRAULIC COMPONENT
REFERENCE DWG # £25-8oo 1 -01/8009-0/
TEM#_A67T Tiso ik _Po-§

. AP CRe , 285w E. B L7,
cﬂ”ﬂ"ﬁﬂo T Toé e 7
Case Size "“';,,‘;’,3;;}*‘* MANUFACTURER; SEae ST RV T
& [Code Cods DESCRIPTION; Z&5s0ze _GrpecE
1 63 63mm 1008A| Bronze/Bra r-_
@%") Soldered PARTNUMBER: (7 -/0055¢ - © 2B
100 100mm
" 4"
-
¢
63 | 63mm 1008S| AISI 316
: (2v:™) Staintess
& Steet/AISI 3°
= Stainiess
o Stee!
e Weldea
w{100 | 100mm
..'. (&)
" 22 ACROSS
? [ k) FLATS
|
A
DlIA.
14 NPT
il

- H

foe 3 et

1008A BACK CONNECT
- [GAuGeSZE . A 8 c H 5
63 ' MM 63 30 69 24 s.5
MM TINCH T 2% e 2P% Y 4
J00 ; MM . 100 30 106 24 7
L MM OITRCRTT 3%, 1% 4% N %4
DIMENSIONS IN ( ) ARE INCHES

LDIAMETER
HOLES ON H DIAMETER
BOLT CIRCLE
Accuracy: 3-2-3%
ANS| Grade 8
All gauges made in U.SA. —<%N
27 _|.
L R
2 10 6-PANEL THK
% ()
1008 BACK CONNECT XUC VARIATION 1008 BACK CONNECT W/ PANEL RING
GAUGESRE ! A ' 8 . C DD HH M 3 EE ' [GAUGESEE @ F G S H K C
&m-u’:n!u 28 . 49 ' 54 s5 . 72 63 MM 60 g5 6 75 e  3:
INGH | 2% % - 2, | 1% 1%, 27 4 1 2% MM "NcH T ovn . ave Yo %, . Bm 15
:&: MM | 100 | 32 ' 105 - 28 78 ' 101 7 | 103 100 MM 97 132 63 118 102  4c
(INCH U 3, | 1%, . au, 14 I M g, a, MM G I, ey, ", 2%, 3 "8

DIMENSIONS IN ( ) ARE INCHES DIMENSIONS IN () ARE INCHES



~

02

- / Connection c&'g::g: n Variations Standard Ranges
S Code Code Code Code | Singie Scate Dlal Dual Scale Dial
02 Ya NPT L Lower XTU | Throttle psi psi inner Arc kPa Outer Arc
! . B8 Back Device
uid Fill 02 ve NPT 1008A or AL A 0/15 0/15 0/100
cenne XNH | Wired AL 0/30 0/30 0/200
:’- StTags | g 0/60 0/60 0/400
XTS rottie device
1008S or SL St g:::g 07100 0/700
XGvV | Silicone 0/160 0/1100
Fluid 0/200 0/200 0/1400
XAN | 100mm 0/300 0/300 0/2000
NPT . o 1oogsl(l.é) only 0/400 0/400 0/2800
02 Ya wer 1% Full Scale
, e 8 Back Accuracy 0/600 0/600 0/4000
ul
cenny Vacuum in Hg. in Hg. in Hg.
30/0 30/0 -100/0
02 v NPT L Lower Compound in Hg./psi | in Hg./psi kPa
04 %" NPT B Bacx 30/15 30/15 -100/100
(lower only) 30/30 30/30 -100/200
30/60 30/60 -100/400
g s+ - 30/100 30/100 ~100/700
5— i" 307150 30/150 ~100/1000
" ¢ A 30/300 30/300 -100/2000
Tll I DIA. DIA. psi psi inner Arc kPa Outer Arc
DA =T I oy T s | os1000 0/1000 0/7000
) IL k| T sL | 0s1500 0/1500 0/10000
_l..- — ! & | 0/2000 0/2000 0/14000
14 (%e) q 0/3000 0/3000 0/20000
ARE
SSUNPT // —JF 153%\%5- 0/5000 0/5000 0/34000
14 NPT - ye| e 0/6000 0/6000 0/40000
g 0/7500 0/7500 0/50000
1008A LOWER CONNECT 0710000 0/10000 0/70000
'""GAUGE SIZE A B c J X S T 0/15000 0/15000 07100000
63 MM 63 31 6 10 55 55 - |
D MM OTINCH 2% e By N Bk % — Dual Scale Ammonia Ranges
;' 100 MM 100 35 105.5i 13.5 : 86 7 485 Compound in Hg./psi 0°F Quter Arc
. MM TieH a3y, W My MGy 3 My 1By, s 20/150 -40/84°F
DIMENSIONS IN ( ) ARE INCHES sL 307300 -40/125°F
8—
I-s
' Weight in grams/ozs.
DIAA. 63mm 100mm
| Dry 112g/4 0z 1829/6.5 0z (A NPT) ~
- —-—-—]— 1929/6.9 0z. (4 NPT}
i 81 Liqud Fill{ 205g/7.50z 4349/150z (Y% NPT)
(%o 444g/1602. (2 NPT)
L i K‘ I
y ;:";L Accessories For Panei Mounting Cat. No.
. — (154) 63mm “U” Clamp (for panel mounting) 3520
63mm Bezei Ring (for panei mounting) 3511F
100mm “U" Clamp (for panei mounting) 3521
\ 1008S LOWER CONNECT - —— 13G
| GAUGE SIZE__ A 8 c s T 100mm Bezel Ring (for panel mounting) 35
| 63 MM 6 31 68 S5 = 63mm Three Hole Front Mounting Fiange 3516F
| MM e v T e T — 100mm Three Hole Front Mounting Flange 3517G
 m 1::;1 ;:? 3:: . 1:2 ,,7 :: 63mm Front Mounting Flange 3528
. il 32 -

DIMENSIONS iN () ARE INCHES



PRESSURE SWITCHES — All values given in P.S.1.

HYDRAULIC COMPONENT
REFERENCE DWG #£25-Boe/ -01/80cA-
—— 2 PSH -7

mﬁ;’?ﬁ%&a ‘4 Zsl;”":fglgwf e

DESCRIPTION:_2£55005  Suw 1724

PARTNUMBER: 7£75 -3

Adjustable Range

Proot Decreasing Increasing AA&%raotfnn
{Test) . . Valug ™ »
Press. Min. Max. Min. Max. | . (Differentiai)
3000 20 180 85 200 Ste 20
3000 75 505 85 540 10 to 35
7000 100 1400 130 1500 30 to 100
7000 235 3200 295 3400 60 to 200
12000 425 5640 545 6000 120 to 360
Approximate shipping weight fbs.




HYDRAULIC COMPONENT

REFERENCE DWG #24-Fuor-wt [aesre;

ITEM# &0-2, RO-4,0D-S, &0-¢,&D-1, ed-n-
S 7B )
MANUFACTURER:_S7 4B/
DESCRIPTION: &u 1cl DIt 27 Coepe rats

PART NUMBER: 2868 -723/74 [2 e
Lree8-72¢ ;// 2272/%
AE 06720+ | F
ﬁmi 2201 /oP/ZH é /f/ﬂ//:s/atz
2871 =24/ ZRJ6 [H#
2567 - 76t )TA [ 1. S/HF

@ nominal diameter (capacity) 1/8';

HYDRAULIC COMPONENT
REFERENCE DWG #435~8oe/ -0 .0

TEM# DT, AD32. A D%, abi/. @ /37

. STAUBLI , Op Fox /8. Do, Ex
MANUFACTURER c7 - ¢35- 5786 2432

DESCRIPTION: Ruc& O/SouAeZ7 (3,

PART NUMBER: o8 ~2203/00/4/5 o
ALEE - 7203 /T4 /3/47

2 BEV - 220“-/00/74//4 Y dil/a
R Bey -224le0/2h/ /J///p/fa/g

RBEIY - 22CE fo0/ 2R 3/ " FBY
2 BEST- 7208 COfFA) 3/ f’*jﬁ b

SBES- 2208 fpo/ T 45/ TP,
D175 - 725/ 0O /TR €5/ 17 y
J2BECC - 2227 /0D [xA [ 1S/ 1roffm e
W mesé - 720 feolzni/ 15172

e -

1/4”

cross-section (sq. in.) 0,010 0,036
RBE execution STAND.| IA Ic HP L STAND.| 1A ic HP W
working pressure PS| 725 | 725 | 217 [ 5800 107 Torr 725 | 725 | 217 | 6530 10° Tor:
Method of connection
B under compressed air & gas
with a force of 33 |bf 725 Psl 215 PSI
B under liquids
with a force of 33 Ibf 360 PSI 145 PS|
Pneumatic charts
flow rate/pressure drop from . . -
the single shut-off system . : : — @
Direction of flow: socket — plug Py :: IR~ g by —“
Chart A with free flow rate S . i S . P
£ wolul /+//r /I £ ? ,’( /
B 2 pressure 29 PS| g:;‘ —7<—7 ﬁé gzﬂ —A /’ 7
B 4 pressure 58 PS| 7 PYA :: 4]
B 6 pressure 87 PS| n— DAy — o e
' o 2 ) [} ] 0 12 M "% 18 SCA ° [] 0 2 » I % &
1 am 5 wm an 4 38 (1] m 8 awn [] o [} [t ns as ac
Air fiow Air flow
Hydraulic charts
flow rate/pressure drop - in
1) chart of the double shut-off system  ||a Z : 1 ' e e —
(OD series) oin y. : : o v ]
Direction of flow: either u : Z bis z
2) chart of the single shut-off system g; . ARK guls
Direction of flow: socket — plug 13 J . &Y M
Viw »
FJ 13 INVAROL OIL f- ! A L . é ! vl
according to US norm MIL - 5606C Amd. 1 © &} !— - 5= : s —
viscosity at 100°F : 78 Saybolt Universal Saconds -l i T T ol I I 7 i
Trisl temperature : 100°F  **| VANARK ; "1 Olifow 'I LTI il




«id line quick-release couplings
b pressure and flow rate

a

B | (SO |

lﬁi
F

iE BT
b
i
F. =
pri

217 {5080 | 10° Torr |

115 PSI

turned off pressure




S —

STAUBLI Your choice o

Add if necessar
Safety keye

Safety-keyed qunck cope
-release eouplmgs 0

N to prevent all errors of connectlon
between :

O dlfferent gases'
El dn‘ferent flurds

[ | to provrde a':color coded system for o
_easy safety reference i S

_ = V'sual safety
The Iock RERPLI " Colored reference mark on the socket and
Plug with 2 grooves at a's on the plug. . - ..
to each other. g A color anodlzed wheel-dlsc for built-in
sockets -

The key

'.'_-"1-4

7 possrble combmatrons

Al LY 3

—_ a o e e . e e —— & e, s — .

20

ngh pre?s?reﬁmk—release ’co'upll

P AR “r.“ﬁﬁ:,‘:h“".. =

'[he automatic sockets, anc_f pl_;_x :

IA/HP SERIES : S : D

B High pressure hydraullc apphcatnons_ (see page 16 Hydraulrc ﬂurds)_

| Compressed atr high pressgre gas; wrthout any specral corrosion pi
7 :

IC/HP SERIES. : TR

W Execution in sfamless steel_ el |
(AISI 316L) - Locking- parts (push- I
_button and plug body) are made-<
“of hughly resustent stamless’ LOeY

TR

roo?_requ_rrement.‘.

ST e e

“RBE 11"

LT I] e Ts SRR N L

es 1%
.l Appllca ons: similar 10 the:IA/HP’s
£32 ‘corrosion proof.- deconfamfnate;d.;.-' Ty G ;
72k The RBE. qurck-release couplir!gs g serfes) shouldn't'be used ‘on hydraiiic e Uit
Sk>-0peration or with oscillatoryicircult. For this g Sisk for HincRRATR e Rl SAlsco




RBE quick-release couplings

one or more of these options:
high pressure vacuum

Violet Green
Lock: Lock:
135°

165°

Blue Black
Lock: Lock:
o’ 120° 90°

Safety keys of the RBE quick-release couplings

RBE 3 RBE 6 RBE 8 RBE 11 RBE 19
CODE  |015/3145/6(75/9/0(1,5/3[45[6[7,5[0(0[1.5[3]45]6]75]0 0]15/3]45/6(7.5/9)0]1.5345/6[75]9
Stendard (@ 1@ @)@ 0|0 @le 0 (e/e(e/ee]e] (e[e]e] |ele/eelele ole| efeoj0 o
A execution |@ | @ (@10 © /0 @00 0/0/0o/e[eje] [e[e|e| (ele/e olele ojeo; o(eoje (o
IC execution |@ [ @ |@[@ [0 |0 [0[0 |0 (00 (0|0 [0]je| |e[e|e] |ele/e olele oje; oo |0

R s

RS EU ; S0, ll. Tk FIEE ~ il
ck-release couplings w Execution -
-and plugs with automa shut-off systems are esigned with special
valve reinfo ed springs. -, . 7 aEgmiagn  SPaeed s e
s M

s 3

atically i

s



- Sraver

Note the part numbers of yo
according to your ABCD c¢

Other Other Safety
shut-off materials keys
systems '
PAGE 10 PAGE 11 PAGES 12-13
CODE CODE CODE
oD]-0s [lT’_]-lc 0

15

4.5

6

7.5

9

/OD/ /IA/ /3]

Examples: complete part numb

/1C/ /6/
o STAINLESS SAFETY W
( Alg}'gflé N BLUE MARKING
== =]
/1A /
SR i |
STAINLESS
STEEL
' 17 % CHROMIUM
/0D / /IA/ /4,5/
DOUBLE SHUT-OFF STAINLESS SAFETY KEY 105°

SYSTEM _STEEL 17% BROWN MARKING



*RBE options
ice

S 6 7 8 2

Designed for Other ring Raised push- Fixing device Colored
high pressure seals button to attach the wheel-disc
hard vacuum safety push- cap chain to on built-in
button the socket socket
PAGES 12-13 PAGES 14-17 PAGE 24 PAGE 25 PAGE 21
CODE CODE CODE CODE CODE
1A Jc -vs [D K}
IC-AF JE D KW
IA-W JN2 D KR
JS3 D KV
D KB
o’/ : D KM
D KN

/HP/ /JV/ /ND/ /FB/ /D KJ/

nith options

/VD/ |
/W/ /JV/
L 2 S —_—
“/HP/ /IV/ /VS/ /FB/_]

PUSH-BUTTON TO THE SOCKET



AUBL/ R

RY/ )
Part numbers for Standard
quick-release couplings

MODELS
CAPACITY 1/8” 1/4” §_/_1 16”
' 1 Sockets, female thread

1/8" FPT RBE 03.1200 RBE 06.1200 - -
1/4" FPT RBE 06.1201 RBE 08.1201
3/8" FPT RBE 08.1202 RBE 08.1202

¥ 1/2" FPT RBE08.1203 [RB
= ° " - Ry e 3
ol | ] g 3/4" FPT - Dl
S| Y

t Sockets, male thread

1/8" MPT RBE03.1250 RBE06.1250 .
1/4" MPT  RBEO03.1251 RBEO06.1251
3/8" MPT RBE 06.1252
172" MPT Rasoe.uss

° 3/4" MPT
1. S5 3 a
@ ) 1 E 1 MPT

Sockets for copper pipes

1/4” O.D. RBE 03.1733 : -
5/16" O.D. RBE03.1734 RBEO06.1734 ;.- - . -

3/8" 0.. ) RBE 06.1735
172" O.D.

TQ'OD

' c (in) 2 34

ID = internal diameter of the hose.
OD = outside diameter of the hose.




You can add to these part numbers your selected optlons
according to our ABCD method (p. 18-19). -

Pictured are the size dimensions of the standard models.
For more detailed measurements, do not hesitate to ask for our

technical catalog.

vooets  RBE3 RBEG [ RBES .
CAPACITY 1/8” 1/4” F'5/167 |
ﬂ Built-in sockets, female thread

1/8" FPT__ RBE03.2200 RBE06.2200 i

1/4" FPT RBE 06.2201
R @ z bl 3/8" FPT RBE 06.2202 RBE08.2202.
= TC S gl 1/2" FPT RBE 06.2203
[ 4 = - 3/4" FPT
d e = 1" FPT

- aluminum wheei-disc

- add .10 our references. the following b (in) £7 ] 1 ks
code tor aluminum wheel-disc. color .
anodized d (in) 4564 1 Ves
COLOR i CODE i 1
BLUE —__D/KB | e (in) _ a2 Y
ELLOW I D/KJ f (in) 3 1
ROWN i DIKM -
LACK |_D/KN p (in) . 5% 1'%
RED i D/KR !}
GREEN P D/KY ¢
VIOLET D/IKW |

1/8” MPT  RBE03.2250 RBE 06.2250 - .
1/4" MPT  RBE03.2251 RBE 06.2251

N \ |' B3/8” MPT RBE 06.2252
LW y E1/2" MPT RBE 06.2253

E Bunt-m sockets, male thread

314" MPT
(wheel-disc - see §4) _1. 1" MPT
- Bl.lllt-ll‘l sockets for copper pipes
D 1, oo o
— =) 1/4" 0D. RBE03.2733 L
@ 5;—;;’ 5/16" O.D. RBE03.2734 RBE06.2734 . -fin.<
3/8" OD. RBE 06.2735 RBE08.2735
(wheel-disc - see § 4) 1/2" O.D. RBE 08.2738

Built-in sockets for rubber hoses

s 1/4” |D.  RBEO03.2806 RBE 06.2806 [
\ e ) 5/16" I.D. RBE 06.2808
}_l 3/8" 1.D. RBE 06.2810 (R
= 1/2" 1D. RBE 06.2813 ;RBEOS.

5/8" I.D.
« mounting with connecting- end (2 parts 3/4" |D.

Annnmabali A e dha 1D Canina




SravsLs

Part numbers for Standard
quick-release couplings

wooeis RBE3 RBEG [RBES
o capaCTY  1/8”  1/4" [B/167.
Built-in sockets for plastic tubing

o 1/4" O.D. RBEO03.2933 £x
O ——«tﬂ_?_,, 5/16" 0.D. RBE03.2934 RBE06.2034 ff:uf T x,
= v 3/8" O.D. RBE 06.2935 .RBE 08.2935 §
E 08.2936 B

1/2" 0O.D. RB
(wheel-disc - see § 4) o

sisirgae o I
Bt

Sockets for rubber hoses
1/4" |D.  RBE03.1806 RBEO06.1806 [‘&isvi®=, [N
5/16" LD. RBE06.1808 RBE08.1808 [RES

®) . —
Y 3/8" ID. RBE06.1810 'RBE 08.1810
T - _—@» 172" 1D. RBE 06.1813 RBE03.1813
= ~ 5/8" I.D. ' ‘RBE08.1816 [
A C 3/4" 1D. VR Sey B
« mounting with connecting- end (2 parts | I-D. A:'-"J =
assembly) for the IC Series ¢ (in) 13 1% b 2%en’r S
Sockets for plastic tubing
1/4" O.D. RBEO03.1933 R
5/16" O.D. RBE03.1934 RBE06.1934 ‘fieena@itc (IS
. 3/8" O.D. RBE06.1935 RBE 08.1935

‘RBE 08.1936

Q
o
4 N 9
4 - . _};;P 1/2" 0O.D.
) 1 _1

‘ ¢ (n) 1% 2%

L .
mPlugs for rubber hoses

1/4" 1D. RBE 03.6806 RBE 06.6806 RBE 08.6808

5/16" L.D. RBE 06.6808 . RBE 08.6805. [N
3/18" ID. RBE 06.6810 ,RBE 08.6810 JhtEs
S 172" 1D. RBE06.6813 .RBE08.6813. [}

- - ll ]! 5/8" 1D.
L 3/14" 1D. -
1" 1.D.

L (in) 1 1%




You can add to these part numbers your selected optlons
ecordinag to our ARCD method (n, 18-19),

[

v

Pictured are the size dimensions of the standard models.
For more detailed measurements, do not hesitate to ask for our
technical catalog.

PO —rprars oy . ¢

mopets RBE3 RBEG "RBES
caPaCITY  1/8” 1/4” * 5/16”1

Plugs for plastic tubing —

1/4" OD. RBEO03.6933 R F

5/16"0.D. RBE 03.6934 RBE06.6934 : .../ 77!
e 3/8" 0.D. RBE 06.6935 'RBE 08.6935 °
I 1/2" OD. RBEOB .6936

L (in)

Plugs, female thread
1/8" FPT  RBE03.6200 RBE0B.6200 ' ..° =% -
114" FPT RBE 06.6201 aaaoa 6201
3/8° FPT . RBE 06.6202 RBE 08.6202
9/16" x 20 UN RBE06.6315  -: .. n3°
©. ey -
g1 ]t ) 172" FPT RBE 08.6203
e == ' 3/4" FPT e e
i L ! 1" FPT
L (in) 1% 2 s

Plugs, male thread
1/8" MPT  RBEO03.6250 RBE06.6250 . - - {%<i:y - REEG

1/4" MPT RBE03.6251 RBE 06.6251 RBE08.6251:

318" MPT RBE 06.6252 RBE 08.6252
BT _{ 172" MPT RBE 08.6253;
E 1 b 314" MPT T '
. L 1 MPT
L (in) 1% 2

Plugs for copper pipes

1/4" OD.  RBE03.6733
5/16" O.D. RBE03.6734 RBE 06.6734
3/8" O.D. RBE 06.6735 |
12" O.D. '

I

—
——

0D+ ﬂ-
1
]

L (in) 274

~
N




SrauvsLr
Part numbers for Standard
quick-release couplings

MODELS ]
capacrty  1/8”  1/4” [7B/1
Movable Y sockets

RBE 03.8600 RBE 06.8600 RBE 08.8600 RBE 11.8600 RBE 19.860C

m Raised push-button

- designed to make frequent connections and disconnections and for

) works with safety gloves.
g B Add the VD code to part numbers of the quick-release
couplings.

18 Safety push-button

To disconnect:
1) release safety device
@ 2) press the button (not available on RBE 3 quick-release coupiing)

)

- When working with compressed air this device is only required for
high-security purposes.

{

W Add the VS code to part numbers of the quick-release
couplings.

Anti-dust cap to be fixed to sockets

Supplied with nickeled chain, 6 inches long.
RBE 03.8500 RBE 06.8500 RBE08.8500 RBE 11.8500 RBE 19.8500




[ it |

You can add to these part numbers your selected optlons
according to cur ABCD miethod {(p- 18-13).

Pictured are the size dimensions of the standard models.
For more detailed measurements of the different models, do not hesitate to ask

for our technical catalog.

mooes RBE3 RBE6 RBES
CApPACITY  1/8” 1/4”  §/16”

120 Anti-dust cap to be fixed to plugs

E Supplied with nickeled chain, 6 inches long.
RBE 03.8550 RBE08.8550 RBE08.8550 :RE

i Fixing device to attach the cap chain to the socket

H Add the FB code to part numbers of the quick-release couplings.

B L=

L AN s AR L), s s it




=

. _.gﬂl'UBLI Pz  ers

for Standard quick-release
couplings + OD execution

MODELS

RBE3 RBEG6 [RBES [
N CAPACITY  1/8" 1/4” L $/16”_
g OD execution quick-release couplings

B Add the OD code to the part number of the quick-release
VAR couplings with single shut-off systems.
\J Part numbers have been given on previous pages.

i Sockets for hydraulic pipes

B Add the OD code to the part number.

1/8" FPT RBE 03.1200 Ll
1/4" FPT RBE06.1201 ;. 7%
N =} .3 3/8" FPT RBE 08.1202
7 @ 1/2" FPT -
! = -
= 1" FPT

7/16"-20 SAE RBE 03.1390 -
9/16"-18 SAE RBE 06.1391

3/4"-16 SAE RBE 08.1392
7/8"-14 SAE e
1"5/16-12 SAE

ey

Plugs with automatic shut-off vaive

Female thread

1/8" FPT RBE03.7200 RBE 06.7200

1/4” FPT RBE 06.7201 RBE 08.7201
3/8” FPT RBE 06.7202 RBE 08.7202 §
1/2" FPT

- ﬁ 3/4" FPT

-— 1" FPT

L (in) 2 2%




You can add to these part numbers your selected options
according to our ABCD method (p. 18-19).

Pictured are the size dimensions of the standard models.
For more detailed measurements of the different models, do not hesitate

to ask for our technical catalog.

MODELS

RBE3 RBEG -’"ﬁﬁé's'

CAPACITY

' Plugs with autematlc shut-off valve, male thread

1/8” 1/4” . 5/16”_

Male thread

1/8" MPT RBE03.7250 RBE06.7250 °

1/4" MPT RBE 03.7251 RBE06.7251 RBE 08.7251
. T': 3/8" MPT RBE06.7252 RBE08.7252 |
1 1/2"" MPT RBE 08.7253

| = L 3/4" MPT et b
1" MPT
L (in) 2V 3e P 3%

1/4” OD

RBE 03.7733

5/16" OD

RBE 03.7734 RBE06.7734

3/8” OD

RBE06.7735 RBE08.7735

1/2" OD

RBE 08.7736

1/8" FPT

RBE 03.7200

1/4" FPT

RBE 06.7201 . -

3/8" FPT

1/2" FPT

1" FPT

-

Thread

7/16"20 SAE

RBE 03.7390

9/16"-18 SAE

3/4"-16 SAE

N 7/8"-14 SAE

- 1"5/16-12 SAE

L (in)

2V




STII'UBLI Part numbers

for Standard quick-release
couplings + OD execution

wooes RBE3 RBEG IRBES |
- CAPACITY  1/8” 174" | 5/16” |
E Plugs with automatic shut-off valve for rubber hoses

1/4” |.D. RBE03.7806 RBEO06.7806 °:.: i~ -

a 5/16" 1.D. RBE06.7808 RBE 08.7808
= 3/8" ID. RBE 06.7810 RBE08.7810 [
; _m 172" 1D. RBE06.7813 RBE08.7813 [

L 3/4" 1.D. BB

1" 1.D.

L (in)

1/4" O.D. RBE 03.7933 B T

8 516" OD.  RBE03.7934 RBE0B.7934 | -%i.> - -
q 3/8" 0.D. RBE 06.7935 RBE08.7035
1/2" O.D. ‘

L

9 Anti-dust cap to be fixed to sockets

Supplied with nickeled chain, 6 inches iong.
RBE 03.8500 RBE 06.8500 RBE 08.8500 RBE 11.8 B N

Anti-dust cap to be fixed to plugs

Suppiied with nickeled chain, 6 inches long.

RBE 03.8550 RBE06.8550 RBE 08.8550 [RB

T r——

11 Fixing device to attach the cap chain -tb -the socket

% W Add the FB code to the part numbers of the quick-

release couplings.

e

The above comnnnaents ara idantinal +a tlmnn ~f itn & an A~ A
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HYDRAULIC COMPONENT

' REFERENCE DWG # 235~ 8o -01/Bet-0/
( RO—E, 424~ 5coi —~I/Sc0r—c/
CITEM# RO=T7, L2-/9, Qb -20

\ :.«:‘4'-'
S SOCKET

L. W

; e 4= JALV|

ELVTC AP

AANSEN | foSo JA - BBC T ST = s
: MANUFACTURER: ‘/Z:,e - O

DESCRIPTION: Quresc _D/S ConnveT @u,a,,uc
_ (B0-§) L4k 26 ~/ FPIC —Z-FK
" PART NUMBER: ¢ £ & -#26 wl0Poc — 41

L LL- 1F 2 mf[PPDC —4r K

| LlG-K£3/u/psoc-CHK

The pipe threaded HK type

coupling is intended for general

fluid systems where two-way
quick shut-off is needed upon
disconnect as in industrial
hydraulics, water and chemical
1andling applications. The Series
HK in brass with a -192 seal can
be used for steam applications
(100 psi saturated steam 338°F).
Spring loaded valves in each
coupling haif — socket and plug
— seal immediately upon dis-
connect. The main advantages
of these type valves are that
they need little or no fubrication,
present a relatively low pressure
drop, are field serviceable and

lightweight.

Brass sockets are sometimes

used in liquid systems, and
utilize 2 socket O-ring seals

SPECIFICATIONS

PART DESCRIPTION STANDARD MATERIAL OPTION - MATERIAL - PART NO,

Socket Body Steel, Brass, Stainless Steel

Socket Sleeve Steel, Brass, Stainless Steel | Sleeve Lock (-SL)

Socket Sleeve Spring | Stainless Steel

Socket Valve Steel Brass, Stainless Steel

Socket Valve Spring Stainless Steel

Socket Valve Washer [ BunaN Tefion (-115), Neoprene (-118), Viton (-143),
BunaN (-146), EPDM (-192)

Socket Locking Balls | Stainless Steel

Socket Backup Ring Teflon

Plug Body Steel, Brass, Stainless Steel

Plug Valve Steel Brass, Stainless Steel

Plug Vaive Washer BunaN Tefion (-115), Neoprene (-118), Viton (-143),
BunaN (-146), EPDM (-192)

Plug Valve Spring Stainless Steel

ACCESSORIES

Socket Dust Cap (See Page 19)

Plug Dust Cap (See Page 19)

for positive shut-off when

connecting or disconnecting.

<

N

¥
e

P

1
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3
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HANSEN SERIES 1-HK to 8-HK

%ﬁ?’ H{ e

Series 1-HK
Con- Dimensions Con- Dimensions
Part No. Material  nection A B c Female End connections Part No.  Material _ nection E F
1-H11 Steel SOCKET PLUG 1-K11 Steel
B1-H11 Brass B1-K11 Brass
Ull-.1 -:1 1t grsaggs %" FPT 1.91 0.98 0.69 —a—— UL1-K11¢t grsass %"FPT 1.26 0.65 0.56
LL1-H11 i LL1-K11 303
ML1-H11_ SS316 ISk ML1-K11_ SS316
Series 2-HK
ZHIE — Stes D : — 2-K16 Steel
-H1 e[ ] T 2-K16C HPS
1 it
B2-H16 Brass " i B2-K16 Brass
UL2-H161 Brass Va" FPT 2.26 1.17 0.88 g UL2-K16t Brass va" FPT 1.52 0.87 0.75
LL2-H16 SS 303 ’ LL2-K16 SS 303
ML2-H16 SS 316 ML2-K16 SS 316
Series 3-HK
3-H21 Steel 3-K21 Steel
3-H21C HPS 3-K21C HPS
rama1t 2SS ) %FPT 256 142 1.00 DoaZliy Drass ) w FPT 176 101 088
LL3-H21 S8 303 LL3-K21 SS 303
ML3-H21 SS 316 ML3-K21 SS316
Series 4-HK
4-H26 Steel T — 4-K26 Steel
4-H26C HPS | f—t -] T 4-K26C HPS
B4-H26 Brass 2" FPT 296 1.86 1.28 ¢ D s re B4-K26 Brass V2" FPT 2.03 1.30 1.13
"L4-H26  SS 303 : IR 4 LL4-K26  SS 303
AL4-H26 SS 316 ML4-K26 SS 316
Series 6-HK
6-H31 Steel o—— 6-K31 Steei Y"FPT 236 1.52 1.31
6-H31C HPS il 6-K31C HPS Yo FPT 236 1.52 1.38
B6-H31 Brass Ya" FPT 348 222 1.56 } Fe B6-K31 Brass
LL6-H31  SS 303 |1 LL6-K31 S8S303 ; %" FPT 2.36 1.52 1.31
ML6-H31 SS 316 ML6-K31 SS§316
Series 8-HK
8-H36 Steel e — 8-K36 Steel
8-H36C HPS —’T' 8-K36C HPS
B8-H36 Brass 1"FPT 4.13 261 1.86 i, DBB8-K36 Brass 1" FPT 285 1.88 1.63
LL8-H36 SS 303 i, LL8-K36 SS303
MLB-H36 SS 316 __)i; ML8-K36 SS316
HPS = High Pressure, Steel B = Diameter C&F = AcrossFlats E = Across Corners HPS = High Pressure. Steel
tUL LISTED for use at the fuel container of LP-Gas fueled industrial lift trucks or tractors employing
removabie fuel containers. Uses — 146 seal material and stainless steel vaive assembly.
British Parallel Pipe Thread
Series I-HK to 8-HK available with British Parallel
Pipe Thread. Contact a Hansen Distributor.
Series P2-HK Plastic Socket & Plug
Dimensions . Femaie Dimensions
Part No. Connection A B [J Female End Connections Part No. Connectlon b E F
.PP2-H-25F ____"FPY___2.38 145___088  _ _gorxsy _ PLUG .PP2-K-25F Ya" FPT 1.65 1.01 0.88

B = Dismeter C&F = Across Flats E = Across Comers

Amis Bliva and Canbrat bommn ¢t amann Chnoime comandlome o8 o - 4 - -



HANSEN INDUSTRY INTERCHANGE Two-Way Shut-Off

manufacturers’ parts together sothatth

quarantee the quality, workmanship, di

be interchangeable.

aboui indust
quick-connective couplings is intended to show where it is possible to connect two different
ey will effect a seal and work properly in a fluid system. However, Hansen cannot
ers’ parts, even though they might
erefore, whenev
able, the final assembly must always b

e tested befor

ure of the coupling causing severe personal injury or death.

e being put into service.

mensions or tolerances of the other manutactur
er mixing non-Hansen parts, even thou%h our guide indicates they are interchange-
ailure to test could result in a sudden fail-

ry interchanges... This interchange of Hansen part numbers to other makers of

Female Pipe Sockets and Plugs with BunaN Seals

AEROQUIP?2

Female End HANSEN: FASTER FOSTER
Connections Series HK Steel Brass Stainless Series H Series HK NITTO
§ W FPT 1-H-11 FD45-1003-0202 FD45-1101-0202 FD45-1005-0202 HNV18NPT-FS H1S 18
O W FPT 2-H-16 FD45-1003-0404 FD45-1101-0404 FD45-1005-0404 HNV14NPT-FS H2S 2s
¢ % FPT 3-H-21 FD45-1003-0606 FD45-1101-0606 FD45-1005-0605 HNV38NPT-FS H3S 3s
K % FPT 4-H-26 FD45-1003-1212 FD45-1101-0808 FD45-1005-0808 HNV12NPT-FS H4S 4S
E % FPT 6-H-31 FD45-1003-1616 FD45-1101-1212 FD45-1005-1212 HNV34NPT-FS H6S 6S
T 1"FPT 8-H-36 - FD45-1101-1616 FD45-1005-1616 HNVINPT-FS H8S 8s
§ 1% FPT 10-H-41 -_ - - - - 108
1%" FPT 12-H-41 - -— - - - -
1%" FPT 12-H-46 - - - - - 128
2" FPT 20-H-51 - - - - - 165
2%" FPT 20-H-56 - — - — - -
3" FPT 20-H-61 - - - — - -
P % FPT 1-K-11 FD45-1002-0202 FD45-1086-0202 FD45-1004-0202 HNV18NPT-MS K1S 1P
L Y FPT 2-K-16 FD45-1002-0404 FD45-1086-0404 FD45-1004-0404 HNV14NPT-MS K2s 2P
U %" FPT 3-K-21 FD45-1002-0606 FD45-1086-0606 FD45-1004-0606 HNV38NPT-MS K3S 3p
G Y"FPT 4-K-26 FD45-1002-1212 FD45-1086-0808 FD45-1004-0808 HNV12NPT-MS K4S 4p
§ % FPT 6-K-31 FD45-1002-1616 FD45-1086-1212 FD45-1004-1212 HNV34NPT-MS K6S 6P
1" FPT 8-K-36 - FD45-1086-1616 FD45-1004-1616 HNVINPT-MS K8S 8P
1% FPT 10-K-41 - - By — - 10P
1" FPT 12-K-41 - - - - - —
1%" FPT 12-K-46 - - - — - 12P
2" FPT 20-K-51 -_ - - - —_ 16P
2%:" FPT 20-K-56 -_ - - - - —
3" FPT 20-K-61 - - - — - —
3
Female End HANSEN! OBAC PARKER SAFEWAY* SNAPTITE®  SNAPTITE-72 ‘
Connections Series HK Brass Steel Brass Stainiess Series S100 Series H Series 72
S wFPT 1-H-11 HK27128-M H162 BH160 SH162 - VHC42 -
O v FPT 2-H-16 HK2722D-M H262 BH260 SH262 $105-2 VHC44 72C-4-4-F
C %" FPT 3-H-21 HK2732F-M H362 BH360 SH362 $105-3 VHCE6 72C-6-6-F
K " FPT 4-H-26 HK2742G-M H462 BH460 SH462 $105-4 VHC88 72C-8-8-F
E % FPT 6-H-31 HK2752H-M H662 BH660 SH662 $105-6 VHC1212 72C-12-12-F
T 1°FPT 8-H-36 _ H862 BHB60 SH862 $105-8 VHC1616 72C-16-16-F
§ 1%’ FPT 10-H-41 - - - . - —_ -
1%" FPT 12-H-41 - H1262L BH1260L SH1260L - VHC2020 -
1%" FPT 12-H-46 - H1262N BH1260N SH1260N - VHC2424 -
2" FPT 20-H-51 - _ - — - VHC3232 -
2%:" FPT 20-H-56 - - - - - VHC4040 —
3" FPT 20-H-61 - - - - - VHC4848 -
P W FPT 1-K-11 HN2712B-M H163 BH161 SH163 — VHN42 -
L V" FPT 2-K-16 HN2722D-M H263 BH261 SH263 $101-2 VHN44 72N-4-4-F
U % FPT 3-K-21 HN2732F-M H363 BH361 SH363 $101-3 VHNE6 72N-6-6-F
G % FPT 4-K-26 HN2742G-M Ha63 BH461 SH463 8101-4 VHN88 72N-8-8-F
§ W% FPT 6-K-31 HN2752H-M H663 BHE61 SHE63 $101-6 VHN1212 72N-12-12-F
1" FPT 8-K-36 - H8e3 BH861 SHB63 $101-8 VHN1616 72N-16-16-F
1v%" FPT 10-K-41 - - - —_ - - -
1%" FPT 12-K-41 - H1263L BH1261L SH1263L - VHN2020 -
1%" FPT 12-K-46 -_ H1263N BH1261N SH1263N - VHN2424 -
2" FPT 20-K-51 - - - - - VHN3232 -
2v," FPT 20-K-56 - - - - - VHN4040 -
3" FPT 20-K-61 - - - - - VHN4848 _
SAE Thread Sockets & Plugs Footnotes
Female End HANSEN' FOSTER PARKER? ' HANSEN OPTIONS: For Socket or Plug to be: Br Prefix:
Connections  Series HK  Series HK  Series 60 or Socke r00e: Sasos B
§8-316 ML
SOCKETS . -

he"-20 FT 1-H-4 H1S4 H162-T4 AEROQUIP SEAL OPTIONS: Base Number Changes:

%e"—18 FT 2-H-6 :ggg nggg.;g Seal Steel Brass Stainless
Y"-16 FT 3-H-8 o Material Plu Socket Piu Socket Plu cket
ACISET &HI0 HeS10 H462-T10 Viton 7071 1070 1092 1091 703 1076
Jei2FT &Ha2 Hesiz  Hes2T12 EP 1064 1065 1153 1156 1121 1122

1%6"-12 FT 8-H-16 H8S16 H862-T16
~PLUGS Exampie: FD45-1002-0202 changes to FD45-10/1-0202 for Viton =

748"=20 FT 1-K-4 K1S4 H183-T4 3 PARKER OPTIONS: For Seals to be: 550 Sufﬁx. v

%e"~18 FT 2-K-6 K2S6 H263-T6 N eo" 4
Ya"-16 FT 3-K-8 K3S8 H363-T8 prene
A"-14 FT 4-K-10 K4S10 H463-T10 4 SAFEWAY OPTIONS: For Socket or Plug to be: Brass  Prefix: B

1%4e"=12 FT 6-K-12 K6S12 H663-T12 Stainless SS
15/1!"-1 2 FT 8-K-1 6 KBS16 H863-T16 S CMADTIVE Cecnallic mnbt imbtacabman e ok .
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DISTRIBUTORS o DUST CAPS « PRESSURE RATINGS « FLOW CAPACITES « WARRANTY 1@, <@,

Dust Caps

Dust Caps are available where pro-
tection is necessary against exces-
sive flying grit or dust. The Socket
Dust Cap is easily applied by pulling
back Sleeve of Socket and inserting
Dust Cap. The Plug Dust Cap covers
the entire machined surface of the
Piug. It is applied and held in place
by friction on locking portion of the
Plug. Metal dust caps are supplied
with chain and attachment ring.
Plastic dust caps have integral
plastic strap and attachment loop.

. a * *
Pressure Ratings
Since application conditions vary
S0 widely, the pressures listed are
intended as a guide only and not a
guarantee of performance. Pressure
peaks and extreme surge flows may
cause a coupling to become
inoperative.

SERVICE PRESSURE: Service
pressure is the ‘‘rated prassure”
as defined by ANSI/B93.2-1971, as
*“the qualified operating pressures
which are recommeded for a
component or a system by the
manufacturer.”

**NOTE!

Pressure ratings fisted were deter-
mined by testing threaded Sockets
and Plugs. Sockets and Plugs with
hose stem and hose clamp end
connections are designed and
recommended for use with shop
air line pressure only (150 PSIG
max.) when used with the ap-
propriate style hose.

" Socket Dust Cap
SERIES METAL PLASTIC

Plug Dust Cap -___
METAL PLASTIC

1-HK SDC-1-HK P-SDC-1-HK
2-HK SDC-2-HK P-SDC-2-HK
3-HK SOC-3-HK P-SDC-3-HK
4-HK SDC-4-HK P-SDC-4-HK
8000 SDC-4-HK P-SDC-4-HK
6-HK SDC-6-HK P-SDC-6-HK
8-HK SDC-8-HK P-SDC-8-HK
10-HK - -
12-HK SDC-12-HK -
20-HK SDC-20-HK -
6-FF - P-SDC-6FF

POC-1-HK P-POC-1-HK
POC-2-HK P-POC-2-HK
PDC-3-HK P-PDC-3-HK
PDC-4-HK P-POC-4-HK
PDC-8000 -
PDC-6-HK P-PDC-6-HK
POC-8-HK P-POC-8-HK

PDC-12-HK -
PDC-20-HK -
Z P-POC-6FF

For Dust Caps not listed here . . . contact your Hansen Distributor.

Fiow Capacities WARRANTY

Cv FACTOR: The quantity of 609F
water, in GPM, which will flow
through a Coupling with a pressure
drop (AP) of 1 psi.

To find pressure drop:

GPM|2
Ap%)

Ag NUMBER: The amount of air,
in SCFM, which wilf flow through
a Coupling with an infet pressure
of 100 psig and a pressure drop

Every effort has been made to
have alliflustrations and drawings
accurately represent the product
as it actuafly was at the time this
catalog was printed.

Obviously, however, so that we
may effectively continue to meet
the requirements of users,
changes in some items may be
made during the life of this catalog
— which, on occasion, may be
made without notice.

(AP) of 5 psi.

A WARNING

Couplings do wear out — in
order to avoid severe bodily
injury or death, couplings
must be routinely checked
for condition and replaced, if
necessary.

*'All Hansen Coupling Division Prod-

ucts are guaranteed. for a period of 90

days from the date of shipment to a

customer, to be free of defects in ma-

terial and workmanship. Any claimed

defect must be reported to the Hansen |
Coupling Division in writing within the
warranty period. This warranty is | :
lirnited to replacing or repairing, atthe
Company's option, f.0.b. the Com- I
pany'’s factory, any part which upon .
Company inspection is found to be .
defective. Components purchased by '

the Company from others are war- !
ranted only to the ;afxtent of tge guar- |
antee or warranty, if any, madetothe
Company. THE ABOVE WARRANTY |
COMPRISES THE COMPANY"S SOLE ;
AND ENTIRE WARRANTY OBLIGA- .
TION AND LIABILITY IN CONNECTION
WITH TUTHILL CORPORATION HAN- }
SEN COUPLING DIVISION PROD- i
UCTS. ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED. INCLUDING, |
WITHOUT LIMITATION, WARRANTIES
OR MERCHANTABILITY AND FIT- l
NESS FOR A PARTICULAR PURPOSE.

ARE EXPRESSLY EXCLUDED. THE '
COMPANY IN NO EVENT SHALL BE
LIABLE FOR INDIRECT OR CONSE- |
QUENTIAL DAMAGES ARISING OUT
OF THE SALE OR USE OF HANSEN -
COUPLING DIVISION PRODUCTS. " |




HYDRAULIC COMPONENT

JF=ERENCE DWG #24-Goor-ot [perre

-L y) éDV"‘Z—-

ANUFACTURER:_ D=7 74
:SCRIPTION: _Sexencd Sfentrind Uprve

HYDRAULIC COMPONENT

REFERENCE DWG # ¢25-,
— Sov-/

CITEM#

1 -0},

29

541(/2

VAR R, <o/ oss, 2 i

DESCRIPTION: 57046110/0 peERAED [ Rve

PART NUMBER:_DFS34 £>x0HC /2.5

\RT NUMBER: DFS3ACOHCILS

SPECIFICATIONS

Nomina: riow - #
Max Operating Pressure

Per Table #

3000 PSI (207 bar)

Max [nterna] Leakage

S in° /m, 82 mi/m

Response time (average
at_full rated conditions)

30 mil-sec to 45 mil-sec.

Viscosity Range 36 SSU@CSCIto —
- 3000 SSU (647CSC)
Fitration 30 micron nominai
Media Operating Temp. Range —35F (~37.2C) to 200F 93.3°C)
Seais . Buno=N O-rings, Standard
Mounting Position No Restriction
Cavity Form Tool No. 40500001
| Options See Option Data
Electrical Data See Coil Datg
Vaive Body Data See Body Datg
Weizht 4.40 oz (.125 ka)
Design Direct Acting Spool Vaive

Operating Fluid Media

All General Purpose Hydraulic Fiuig

Cartridge torgue reguirements

30 Ft. Lbs. at 3000 psi

Coil Nut torque reguirements

15 In. Lbs. to 45 in, Lbs.

WHEN ORDERING
FILL

ORDERING INFORMATY, ON

IN "L BOXES
IDF'—SBAH*':_R,-E' ' % 3 96—
1 g 3 4 S
T T T T-
, [ 1
1:BASIC MODEL NO. 2. OPTIONS 3:COIL TERMINATION 4: VOLTAGE | 5:BODY I
R = VITHOUT COL a o YITHOUT
08 -6VIC il
_ DL -Boubte Leod s -i2vie =t7ar
00 -3una Standard SL -Single Lead g_ -1824VDC g =;/64 S :g T
VO -viton Standard DS -Double Spadem 38 -35vDC
7/8 - 14 Tha. 3 way, |OM-3una, Override, Detent SS -Singte Spade 48 -48VvIC
2 Positton, Speot Valve VM-Viton, Override, Detent DP-~3oubte Post 25 -24vAC
Bl -3una, Jverride Nonaetent SP -Singte Post 11 -{20vaC
V1 -Viton, Override Nonaetent HC -Hrschmenn o 22 -220VaC
< CL —Condurt Lead m 44 -440VAC
® NOTE BELOW
¥ ONLY THESE CUIL TERMINATIONS ARE STOCK.

APPROXIMATE COIL "ASSEMBLY VEIGHT: .72 bs./.32 kg



HYDRAULIC COMPONENT

REFERENCE DWG #435- ~Boo!-0 ;M

rramv?f /, S - 2-2 , S7’-37

Fiow £2

MANUFACTURER;

Po Zox [ 74T

‘s @z 2ok, g«n;;f/oe

DESCRIPTION: S7zsmern - Svay Touoc

PARTNUMBER: S2 -/ ! /2 —20e

So

ALL-METAL CONSTRUCTION

These sump strainers have aluminum end caps and
fittings, with stainiess steel, pleated etemnents in mesh
sizes 30 to 200. Continuous epoxy-bonded joints wiil
not leak. and the units may be cleaned and used
indefinitely.

HOW TO ORDER Select the desired specifications from the
oraering table. ana build an orgenng code number, as shown
in this example:

Exampte: 75 - 2.1/2 — NIPPLE — 100 -~ RV.3

GPM —~ NPT - MESH - VALVE
{spes out {armre. of
NIPPLE, i wanrea) not wentea)

ORDERING TABLE

GPm NPT | CONNECTION | MESH | .
STYLES (Flow Pipe {Nut or Bereon | o onsi
Canaesrv) size) Nippted
L Ja
S 1
10 1 Nut oty
All-Metm 20 1.174
I Construction 1 @
. X
d) ‘1.%/28& 23 |
78 2172 Nut or
100 3 Niopie

(Pressure erop througn & ciean siement will NOT OIS0 2 OH
(4=n HQl at rstea tow of 150 SSU vecowty tluid.)

NUT STYLE
! I - | OVERALL
GPM SCREEN AREA .  iPige DIMENSIONS
RATING @  iSe. inenest Suw | Cismevwr | Lowgen
s 2] © us | 3wne | 3wue |
o 128 1 ! 3wne | sens |
- 182 1.8 | 3ne ' 18
30 310 1402 a ; sya
o 340 112821 o l o4n '
7% B 400 2.2 ' s118 ;12858

100 ' %00 b Posane - 12848

-l 1/ - /6o
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Fication

Subject to technical modi

Copyright by HYDAC

GITIY® ACCUNULATORS SALES INFORMA T
PAMPENERS
TYPE CODE
(olso ordering exaomple)
SB 330 P-10 A /7112 S - 210 ¢ o 0
Series — T T T
S8 = Blodder type !
SBO = Diophragn type | '
Special design o
£ 7 Aliaelon Born, meroe Koo -
= Sation Dampener / High Flow ; .
2 LS Dnigilon SoRner .

Size (see table)

Line connection

E = Threaded (for SBO weldeq design ontly)
F = Flonged (see teble)

6as port
For series SB
1 = Stondard FPS-connection (8V1-1504570)
For series SBO
Stondord FPK-connect i on (M28x1,5)
Non rechorgeoblo
Stondord FPS-connect i on (8V1-1504570)
Standarg FPK~connection
002Bx1,5/ For SBO threaded design only)

Dan -
hu

Material code

Depending on application
112 = Stonderd for oil service (mineral oil)

Fluid port
1 = Corbon steel
2 = Stainless steel (420 / water service)
3 = Stainless steel (316)
6 = Low temperature corbon steel (< -20°F)
Shetl -
0 = Polyurethane cooted (internol / water service)
1 = Car% steel
2 = Electroless nickel ploted (internal / water service)
4 = Stoinless steel (318?
6 = Low temperature carbon steel (< =-20°F)

Blodder/ diephra compound
2 = NBR ¢ unog:)

ECO (Hydrim)

1R (Bityl)

NBR (Low temperature Buna N)
FPM (Viton)

Others

3
4
S
6
7

Country of installation
S = UsA
S! = Canado
Others on request

Max. working pressure
(see todte)

210 = 3000 PS!

Connection thread
A = BSP (IS0 22B)
C = SAE (ANSI B1.1)

Precharge pressure (p0) in bor !

Not oll combinations available

) Only required for £2-mogel

1981 Dote Nome Rev. i | Sheer of
Orown | 13.06. [Lombert: | Dote ] | Port-no,
Checxed | 13.05. [Leschner | Name | { ! | P -
Rev. No.| ! | 03 ! OOO 996 ! 4. 0205004:‘
ad87.Y%9 CORPORATION TELEPHONE .  (215)264-8503
Bethiebem, PA 18017 TELEFAX (215) 284-2519




HYDRAULIC COMPONENT
REFERENCE DWG #24-eo! -o:/m
ITEM# B Y BK 2. '

DISC BRAKE

530 SERIES
CALIPER

MODEL NUMBERS

) p
2IrCe, /97 LL C %ﬁmw—v/

MANUFACTURER; 527 - ¢25 2. 42 - 2018
DESCRIPTION: Beszc - ( #z.pen Type

PARTNUMBER: &3~ 5 20 — /26

[N
o

DiSC DIAMETER ( INCHES)

‘v BrakeFiuid .  HydraulleOl i
02-530-131 02-530-126 il
03-530-131 03-530-126

SPECIFICATIONS

(v
o

® Disc range: 9" to unlimited

o Disc thickness: .500"

@ Total lining contact area: 7.82 in.2
o Continuous duty pressure: 1500 psi
o Intermittent duty pressure: 2500 psi
e Volume for complete retraction: 0.5 in.2
o Caliper material: ductile iron

e Caliper finish: zinc chromate yellow
@ Lining thickness: .37"

o Usable lining thickness: .28"

o Lining material is non-agbestos

@ Porting: No. 4 SAE o-ring boss

o Approximate weight: 15 Ibs.

J
o

10/ 12 1416 18 |2

-

WY/, 7l

-

o

RN

N\

— e ——

CLAMPING FORCE (LBS. x 100}

0

4 8 12 18

BRAKE TORQUE (LB.!IN.X 1000)

20

NOTE: DISC RUBBING SPEED SHOULD NOT EXCEED 5000 FT./ MIN.

MODEL 02-530-131 SHOWN

NOTE: Mounting Bolts Not included

MOUNTING SURFACE

149,35
5.88

:u.w_J L 12,70

1.50

MOUNTING STYLES

02-530-126 ﬂ 03-530-126 B
02-530-131 03-530-131 J\
(See page 18 for
dimensions.)

TORQUE FORMULA (Bt is Brake Torque)
Bt{new) = 1880 X (DISC RAD. - 1.18)

Bt(worn) = 910 X (DISC RAD. - 1.18)

Complete Retraction Pressure: 1000 psi

b REVERSED
[— o' —’-—- POSITION
p e 12,70

13,48 04, | Iy % S

ix o N (&
X \53} | I

pv >y
'i‘.'ﬁ? \_: —
- L s
millimeters ”} ‘lj'
inches | e _j”
RECTANGULAR MOUNT TRIANGULAR MOUNT

41,18

*A°® dimension s DISC RAD. + — (For 8°to 15* Dia. Discs)

A°

dimension = DISC RAD. o“#_,‘:

(For greater than 15° to uniimited Dia. Discs)

*A° dimension = DISC RAD. + ui;:

15



VERSION E1

@D <0.04

M2B8x1.5

*0.91

HYDRAULIC COMPONENT

REFERENCE DWG #24-Fag1-o? /M
ITEM# A Lo =/ z EoriD
MANURACRORER BT e 587

. P1AFHRAC. 1
DESCRIPTION: Zcusuigs cpret- =

—221/¢
PART NUMBER: $824 -~ . 3264 /)25~
2 /0 CK.

VERSION E2
(Up to size 1)

0.08

VERSION E4
(Up to size 0.75)

]jéavmso 4570

7/8° -1 4UNF }
1

s

=

.60

(Size 1 to 3.5)
O-ring Z .Z/Z BV1-150 ¢s7p
7,5x2 !
[aa]
w ]
~| 7/8-14UNF , '
]
1) For SAE-Threads onty
2) Pressure loss ot 0 (viscosity 32 ¢St) opprox. SO PS]
Gos sax. working Thread
. 2)I
Series Size Volume presmure Weight A 80 F 9" .L H ¢
eu.in Ps] 'BAR (ibs) (in) (in) SAE BSP (in) (in) (in) (GP"):
SBO 250 0.07% S 3600 |250| 2.2 4.5712.52
16- - - - .-
580 210 018 10 1 000 |210|2:5_| 5.04(2.81] °/'5-18UNF 150 228-G1/4]. 5
SBO 210 0.32 20 5.8 5.96]13.86 -
SBO 160 0.5 30 12400 |160( 8.7 | 6.51 [a.13] /"'6UNF |1S0 228-61/211.97]3.15[c. 53| o
SBO 330 0.8 36 4700 1330} 12.3 7.74 14,53
SB0 210 0.75 45 3000 [210) 11.2 7.5814.76
SBO 200 1 80 3000 |210f 12.¢9 8.02 {5.35]1 5/16-12UNF 1S0 228-6 1 |2.38{4.13): :8] aC
SBO 210 2 120 18.6 9.47 |6.57
SBO 250 3.5 730 299 |20 T e s
1961 | Dote Nome Rev. o b Sheet 1 of 1
Drown | 1B.12, [LAMBERT! Dote [07.01.82 [08.12.32 Port-no.
Checkec | 18.12. |[LEICHNER Neama |1 amBED?! [ canemes




HYDRAULIC COMPONENT
REFERENCE DWG 1-o!

— ey O/ ]

AALTVER, 1 TGS A kT lecls 0 oo
MANUFACTURER.#e v/ couekt, Tt-

DESCRIPTION:

PART NUMBER:

INSTALLATION DIMENSIONS

sl c¢clo t'r's n|Jxv.un
| 7 {w I1snstimi 1w i % i w | w

INAAARAENN

8 | w i b awétvaad w oo Ml m L sAsIas /8l 1w w20t
Y e —— T ] 1] . 0 . . d

STROXE




MR/MRE

el N

HYDRAULIC COMPONENT
REFERENCE DWG' 1=

T rreme AU -7

exerH, 23S Cirep Ling -p?q%‘
MANUFACTURER; 2774/ ¢ €4 /% 50

Bt OlRge 71004
Ul U7 T TedE

DESCRIPTION:.

PART NUMBER; 272 45 F3JF

e MR - 3625 PSI (250 bar)
operating pressure

e« MRE - 3050 PSI (210 bar)
operating pressure

* Housing with separate
cylinder covers

e Line connections in adaptor
plates — SAE- flange or pipe
thread

605 REXROTH 3




RA 15 228/1.92

. o —
Ordering Code: MRP; MR; MRE
—_—
- 1
X X/ *
Motor Model Further details in clear text
MRP =MRP - .
MR =MR Rolling bearing
MRE = MRE no code = Standarg
' H= Extremely long life
Displacement- Size ''ws for HFB and HFC operation
Motor Mode! MRP (Please consuit product support)
12.14 in%/rev (199 cm¥rev) = Size 200= 200 Control
15.19.in3/rev (249 cmfrev) = Size 250= 250 no code = Standarg
18.25 in¥/rev (299 cm3rev) = Size 300= 300 Clockwise rotation: inlet is A
27.41 in%rev (449.1 cm¥rev) = Size 450= 450 : Counter-clockwise rotation; inlet is B
36.60inYrev (599.7 cm¥rev) = Size 600= 600 S= Rotated control
48.76 in%/rev (799 cm¥rev) = Size 800= 800 Clockwise rotation; inlet is B
60.96 inrev (999 cm¥rev) = Size 1000= 1000 Counter-clockwise rotation; infet is A
Motor !Vlodel MR s Seals
11.77 infrev (192.8 cm®/rev) = Size 190 = 190 - . itable f )
18.56 inrev (304.1 cmrev) = Size 300 = 300 no code = Buna-N seals suitable for use W|_th
. . HM, HL, HLP petroleum oils
27.56 in3/rev (451.6 cm3frev) = Size 450 = 450 1 yae Viton seals suitable for use with
. 3 s -
43.13 in%rev (706.8 cm3/rev) = Size 700 = 700 HED-R ph .
. 3 . -R phosphate ester fiuids
68.71 in¥rev (1126 cm¥rev) = Size 1100 = 1100 3 g_
. . F= Shaft seal for 215 PSi (15 bar)
110.39 in¥/rev (1809 cm¥rev) =Size 1800 = 1800 housing pressure max
145.24 in%rev (2380 cm¥rev) =Size 2400 = 2400 Buna-N se aI;
169.65 in¥rev (2780 cm¥rev) = Size 2800 = 2800 - ith h ith holdi
221.94 inrev (3637 cm¥rev) =Size 3600 = 3600 v= Without shaft seal (ex. w hgu(:)l:-ngg:s)
274.79 in%rev (4503 cm3rev) =Size 4500 = 4500 -
426.86 in/rev (6995 cm¥rev) =Size 7000 = 7000 « Actual Ser feﬂgs- Speed sen'sor
Motor Model MRE = ctual Series (1 to 9), see name plate
83.60 in¥/rev (1370 cm3rev) = Size 1400 = 1400 Speed detection (see page 41) ‘
127.60 in%/rev (2091 cm3/rev) = Size 2100 = 2100 no code = Without speed sensor
193.87 in¥/rev (3117 cmP/rev) =Size 3100 = 3100 E= Electricai pulse generator
329.59 in¥rev (5401 cm3frev) =Size 5400 = 5400 3cCc= Tongued s_haft ©0.236 in (6 mm)
520.23 in%/rev (8525 cm/rev) =Size 8500 = 8500 8 T= Tongued shaft @ 0.236 in (6 mm) with coupling
! Q= Parallel shaft @ 0.315 in (8 mm)
Drive shaft
Metric splined shaft =N4
Metric paraliel keyed shaft to ISO 2491 =p ! 1
Hollow shaft with internal gear =F for MRP on request
Splined shaft BS 3550 =B 23 2 for MR/MRE on request
Splined shaft DIN 5480 =D : : 3 not for MRP
Tapered shaft 1: 10 =Cc*= 4 Adaptor sieeves from metric spline to ISO parallel keyed shaft
Series - Motor available, see pages ...
tual Series (1 to 9), see name plate =X
Actual Series ( ) P Typical order:
MRP 450 NX
MR 7000 PXEXFH
MANNESMANN
4 REXROTH 606



RA 15 228/4.93

Fixed displacement radial piston motor

MRP, MR, MRE

Flange mounting (or with torque pins) 2

Connection flange

Any (please see installation notes, page 48)

See pages 42 and 43

Clockwise, counter-clockwise - reversible

HM, HL, HLP petroleum oils; HFB and HFC on request:

Viton seals are required with phosphate ester fluids (HFD-R)
: e v e ranTC i t °F (°C) | -22...176 (- 30... 80)
P v SUS (mm2s) | 90 ... 465 (18 ... 1000)
T I Recommended operating range 140 ... 230 (30 ... 50) o)
eI degree of contamination ISO 4406, class 18/15. Therefore, we recommend a filter Py 3
wge e with a minimum retention rate of 3,,> 75.
! To ensure a long life we recommend ISO 4406, class 17/14. Thiscan
‘ be achieved with a filter, with a minimum retention rate of 352 100.
H
)
- MRpP
P 200 250 300 450 600 800 1000
- st ind/rev |- 12.14 | 15.19 18.25 | 27.41 36.60 | 48.76 | 60.96
! (cm3/rev) | (199) (249) (299) | (449.1) | (599.7) | (799) (999)
b osbemert ot mnma Ib mass inZ | 21.186 | 21.186 | 21.186 | 93.972 | 93.972 | 170.859 {170.859
: (kgem?) | (62) (62) (62) (275) (275) (500) (500)
' eer a4 -unaihic torque Ib-fyPSt | 0.161 0202 | 0242 | 0.363 | 0.485 | 0.647 | 0.808
(daNm/bar) | (0.318) | (0.397) | (0.476) | (0.715) | (0.974) (1.272) | (1.589)
S0 Tpmioraue % | 86 88 90 89 91 90 92
< - EETH Y
fae nhnous pressure PSi (bar) | 3045 (210)
ae Lo cwemullent pressure PSI (bar} | 3625 (250)
2e v reak pressure PS! (bar) | 4570 (315)
e oo umhineo oressure inports A & B PSI (bar) | 3625 (250)
fav e pressure PSI (bar) | 36 (2.5)
e mnous power HP | 255 | 322 | 375 | 483 | 590 | 71.1 | 83.
_ (kW) | (19) (24) (28) (36) (44) (53) (62)
a0 ermilient power HP | 375 48.3 56.3 72.4 88.5 107.3 | 124.7
(kW) | (28) (36) 42) (54) (66) (80) (93)
) i Ibs (kg) 106 (48) 172 (78) 258 (117)
-+ 116N outside these parameters, please consuit us!
¢ Snsuntation with product support!
——
MANNESMANN
607 REXROTH 5



RA 15 228/4.93

Technical Data (For operation outside these parameters, please consult us!) :J
MR
Size 190 | 300 | 450 | 700 |1100 1800 | 2400 | 2800 | 3600 W@
Displacement in%rev. | 11.77 | 18.56 | 27.56 | 43.13 [68.71 |110.39 | 145.04 169.65 | 221.94 | 274 79 426.85
(cm3rev) | (192.8)|(304.1) | (451.6) (706.8) {(1126) |(1809) | (2380) (2780) | (3637) | (4503) (6995,
Morment of inertia of Ibmassin®| 11.96 | 21.19 | 44.42 | 83.97 [170.9 | 3759 | 4955 | 5809 | 1.111 1367] 2.73¢
rotating parts (kg/em?) | (35) | (62) | (130) (275) | (500) [(1,100)](1,450) {1,700) |(3.250) | (4,000 {8.000:
Theoretical specific Ib-f/PSI | 0.156 | 0.246 | 0.365 | 0.569 |0.910 | 1.464 1.927 12253 | 2.939 | 3.645 5.662
torque (daNmvbar) | (0.307)}(0.484) | (0.719) (1.12) 1(1.79) |(2.88) | (3.79) (4.43) | (5.78) | (7.17)[(11.12.
Minimum starting torque T
Theoretical torque %| 90 89 89 90 o1 90 90 90 90 91 91
Maximum continous pressure 3625 PSI (250 bar)
Maximum intermittent pressure 4350 PS! (300 bar)
Maximum peak pressure 6100 PSI (420 bar)
Maximum combined pressure A + B - 5800 PSI (400 bar)
Maximum case pressure 36 PSI (2.5 bar)
Speed range mm] 1] 1. (1. ]11... |05 05..105..105../05..[05.. 035
550 | 500 | 450 400 300 | 250 220 | 200 195 170 ' 130
Maximum continous HP| 322 469 | 61.7 | 87.2 {1033 138.1 {160.9 | 170.3 [ 214.6 | 241 4 2816
power (kW) | (24) | (35) | (46) | (65) (77) 1(103) | (120) | (127) | (160) | ( 180) | (210)
Maximum intermittent HP| 48.3| 71.1 [100.6 |130.1 [159.6 | 210.5 | 245.4 260.2 | 327.2 | 362.1 [429.1
power (kW) | (36) | (53) | (75) | (97) |(1 19) | (157) | (183) | (194) | (244) (270) | (320}
Weight (approx.) Ibs| 99 | 117 | 176 | 216 | 309 | 470 | 723 | 723 | 1,212 | 1.212 |1.653
(kg) | (44) | (52) | (78) | (98) (140) | (213) | (328) | (328) | (539) | (539) (735)
MRE '
Size 1400 2100 3100 5400 8500
Displacement in3 83.60 127.60 193.87 329.59 520.23
{cm3) (1370) (2091) (3117) (5401) (8525)
Moment of inertia Ib mass in? 170.9 375.9 580.9 1,366.9 2,733.7
(kg cm?) (500) {1,100) (1,700) (4,000) (8,000)
Theoretical specific Ib-#t/PS! 1.108 1.693 2.521 4.366 6.894
torque {daNm/bar) (2.18) (3.33) (4.96) (8.59) (13.56)
Minimurp starting torque o o2 91 91 92 a2
Theoretical torque
Maximum continous pressure 3045 PS! (210 bar)
Maximum intermittent pressure 3625 PSI (250 bar)
Maximum peak pressure 5075 PSI (350 bar)
Maximum combined pressure A + B 5800 PSI (400 bar)
Maximum case pressure 36 PSI ( 2.5 bar)
Speed range pm 0.5 ... 280 0.5...245 0.5...205 0.5.. 160 0.5..120
Maximum continous power HP 100.6 134.1 167.6 228.0 268.2
(kW) (75) (100) (125) (170) (200)
Maximum intermittent power HP 154.2 201.2 254.8 342.0 402.3
(kw) (115) (150) (190) _(255) (300)
Weight (approx.) Ibs 315 478 736 1,213 1,653
(kg) (143) (217) (334) (550) (750)

! Warning!

Size 5400 and 8500 MRE motors may only be used in applications, where no cavitation in likely to occur!

6
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Operating Curves (average values) measured at v= 167 SUS (36 mm?s); t=113 °F (45 °C); P ouier=0 PSI (0 bar)
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RA 15 228/1.92

Unit dimensions: MR and MRE (Dimensions in inches and millimeters)
< . e ——
w7 L6 ! 3 X 3
’*a Go
L9 L13
. A
] : I / 1 =
1 ; ~
[ YanY [ -
8 -] o] vl - -~ 3 3‘ [ . 2 ! Y
o @ @ Dy sl s = - | - 1
X Y 8{8|o (083
b alg|® / X
4 U [N o
\ o
D7/T1 Y
’ 1 \ \i
<
L__ o _| D8 D9 N < N 4
le— 13 = L13_ |1 L12;\
. L2 e L5 2 D1
e L1 = Dir. of rotation Port Ordering
1 Metric splined shaft with centered thread 3 Electrical pulse generator (Viewed on shaft end]  inlet code
(for dimensions see page 19) (speed sensor) Clockwise A Standard
Ordering code “N” Ordering Code “E” Counter clockwise| B “no code"
\ gor fu:hgr shanft ends see page 19) . anle; Y ont rfq:c.ast7 - Clockwise B
ase arain po an obe rotated in ° increments " ug"
(5 mounting holes) Counter clockwise A :
* For adaptors from BSP to SAE straight thread, see RA 45 530 BSP threads to ISO 228/1
Model L1 [ 12 (3[4 (15 (6| L7 |8 |19 | Llo i1 |92 Li3] BT [B2] B3 | B4
MR __ 190 N 1.17(299)19.13 (232){7.56 (192{5.24 133) |2 64 (67) |0.55 (14) 059 (15)|2.13 (54) 1,34 (34)]5.59 (1424805 (103} 2.63 (72) [0.26 (6.5) 4.72 (120 1.87 (50} 3.94 (100)] 3.94 1001
MR__ 300 N 12.60(3201/9.41 (239)]7.83 (1995.51 (140) 3.19 (1) [0.59 (15)0.63 (16)]2.13 54) |1.34 (34) 6.02 (153)}4.68 (119)| 2,83 (72) [0.29 (7.5 4.72 (120)] 1.97 (50)|3.9¢ 11001 3.94 (10:
MR__ 450 N_114.80(376)110.98(79)(8.66 (220)6.57 (167)(3.82 (67) [0.59 (15)[ 0.1 (18)[2.44 (62) [1.57 140)[ .85 (174)}5.12 (130) 3.31 (84) |0.37 (9.5 5.59 (1421|2.38 (60}/4.721120)] 4.69 (1181
MR__ 700 N h5.83(402)111.77(299)/10.04{2557.56 (192) .98 (101)]0.59 (15)] 0.7 20)p-77(70.4)|1.57 (401 7.56 (192)5.51 (140) 3.31 84) | 031 {8)]5.59 (142)| 2.36 (60)]4.72 (1201] 5.24 1133:
MR _1100N {17.91113.31[11.42| 7.99 [4.61 | 0.79] 0.87 3.23 1197 8.78 | 6.50 | 413/ 0.35] 6.38 | 2.87 5.35 | 5.83
MRE 1400 N | (455) | (338) | (290) | (203) (117) | (20) | (22) | (82) | (50) (223) } (165) | (105) | (9) | (162) (73) | (136) | (148)
[ MR _TB0UN [19.801 1467 (12,72 9.29 [5.20 (083 094 (323 (1971031 776 1313 1023638 2877535 | 667
MRE 2100 N | (503) | (371) | (323) (236) {(132) | (21) (24) | (82) | (50) | (262) (197} (105) | (11) | (162) (73) [ (136) | (168) _
— WIR 24U0N
MR 2800 N 24.13118.1115.43|11.22]6.02 [ 0.94 | 1.02 | 3.86 | 2.44 11.81] 870 ( 484 | 0.59| 8.19 | 3.39| 7.09 | 7.40 !
MRE 3100 N (613) | (460) | (392) | (285) {(153) (24) | (26) | (98) | (62) | (300) (221)| (123)| (15) | (208) (86) 1 (180) | (188)
m: 2:88 : 27.36119.0516.48/12.118.27 [ 1.26| 1.10 | 3.86 |2.68 |14.17| 9.72 | 551 | 0.75] 9.05 | 4.41| 7.87 | 9.45
| MRE 5400 N (695) | (485) (418.5)(307.5 (210) | (32) | (28) | (98) | (68) (360) [ (247) | (140) | (19) | (230) (112){ (200) | (240)
MR 7000 N {29.43/20.37|17.76/13.39/9.05 | 1.26{ 1.18 | 3.86 2.68115.90110.71| 5.51 | 0.83] 9.05 | 4.41] 7.87 10.55
MRE 8500 N 747.5)517.5) (451)] (340) |(230) (32) | (30) { (98) | (68) | (404) (272) 1 (140) | (21) | (230) (112)} (200) | (268)
Model 2 D1 gD2 | D3| O D4, D5 | D6 D7 T1 D8 DS 2 D10 a B
MR 190N | 11.73 8.86 9.80 62992 - 5.08 | M8x1.25 | 0.59 (G 1/4" (BSP)'| 0.43 6.30 90° 36°
(298) (225) | (249) | (1609%) (129) (M8) (15) (11) (160)
MR 300N | 12.91 9.13 10.08 | 68897 3.54 5.08 | M8x1.25 ] 0.59 (G 14" (BSP)'| 0.43 6.38 80° 36°
(328) | (232) | (256) | (1 7599) 1 (90) (129) (M8) {(15) (11) (162)
MR 450N | 14.33 | 1047 | 1165 74803 3.78 6.14 | M10x1.5| 0.71 [G 14 {BSP)'| 0.51 7.64 90° 36°
(364) | (266) | (296) | (190%9) (96) (156) | (M10) (18) (13) {194)
MR 700N | 1594 | 1142 | 12.60| g6614 4.06 6.14 | M10x1.5| 0.71 |Gas (BSP)'f 0.51 8.15 90° 36°
(405) | (290) | (320) (220000 [ (102) | (1 56) | (M10) (18) (13) (207)
MR 1100N | 18.19 | 12.99 | 1425 g8425 4.72 6.77 [M12x1.75| 0.87 [G1/2' (BSPy'| 0.59 8.98 104° 36°
MRE 1400 N | (462) | (330) | (367) (2509991 (120) | (172) (M12) (22) (15) (228)
MR 1800N | 21.57 | 1496 | 16.65( 11473 | 583 7.87 IM12x1.75| 0.87 (G172 (BSP}'| 0.67 10.47 90¢° 36°
MRE 2100 N (548) | (380) | (423) | (290900 (148) | (200) | (M12) (22) (17) (266)
::: 23333 25.28 | 17.32 | 19.45 | 13'%® | 551 | 8.46 | M14x2 | 1.10 {612 BP’| 075 | 1236 | g0° | 36°
MRE 3100 N | (642) | (440) | (494) | (335°%%)| (140) | (215)| (M14) | (28) (19) | (314)
::: :ggg:: 30.16 | 21.26 | 23.50 . 1_57‘8° - 9.45 | M16x2 | 1.18 |G1/2'(BSP)'| 0.90 | 14.96 108° 36°
" MRE 5400 N | (766) |. (540) | (597) |(400°0) (240) | (M16) | (30) (23) | (380)
MR 7000N | 33.70 | 23.62 | 25.93| 177165 | 7.48 9.45 | M16x2 | 1.18 |G 1/2"(BSP)'| 0.98 16.93 108¢ 36°
MRE 8500 N (856) (600) |(658.6)] (4509%0) | (190) (240) | (M16) (30) (25) (430)
MANNESMANN
18 REXROTH 620



DH, DS motors

Speed, torque and output

-t
o

4

800
600
o ol -
200
0

e LI 11 i

378

3 50 80 100 125 160 200 250 315 400/ 50 80 100 125 160 200 250 315
DH DS

5772

Jerey

+

(4.7}

(45.2)

byt S3YOE

3600
(40.7)

EFC LWASHIMN G TD Y

MANUFACTURER;

(4

(36.1) B g i 1

(31.6)

2400 :
@ 1 :

/S /- 2003 -DH 70D

(22.6) i
1800 i P B
(18.0) ; 3

1200 » 1

(135) - B

HYDRAULIC COMPONENT
i -2
,

)

9.0) :

‘w | i i I

(4.5)

0 - . -

36 50 80 100 125 160 200 250 315 400150 80 100 125 160 200 250 315 375
DH DS

REFERENCE DWG #¢£24-Sao1 -0/
Driv Fo SS

DESCRIPTION: S%,000u1Lc. Mo
g

PART NUMBER:
g

ITEM#

(W)

14
(10.4}

1° . K 3
(9.0) o -t R ] [
10 i :
7.5) 1

(6.0 i

[
“.5) "

4

@0 ] -

2 -

(1.5} [~

0 < b
36 50 80 100 125 160 200 250 315 400150 80 100 125 160 200 250 315 375

DH DS

H Continuous 2 Intermittent

HK.10.A3.U2 © Danfoss Fluid Power 6/94




Code numbers and weight for DH motors

Port thread Flange Shaft DH 36 DH 50 DH 80 DH 100 DH 125 DH 160 DH 200 DH 250 DH 315 DH 400
01" 151-2000 | 151-2001 | 151-2002 | 151-2003 | 151-2004 | 151-2005 151-2006 | 151-2007 | 151-2008 | 151-2009
1° - 6B spl. 151-2010 | 151-2011 | 151-2012 | 151-2013 | 151-2014 | 151-201§ 151-2016 | 151-2017 | 151-2018 | 151-2019

7/8 - 14 UNF A2
41" Cross-hole | 151-2020 | 151-2021 | 151-2022 [ 151-2023 151-2024 | 151-2025 | 151-2026 | 151-2027 | 151-2028 | 151-2029

7/8" - 13T spl. | 151-2030 | 151-2031 | 151-2032 | 151-2033 151-2034 | 151-2035 | 151-2036 | 151-2037 | 151-2038 | 151-2039

o1 151-2080 | 151-2081 | 151-2082 | 151-2083 | 151-2084 | 151 -2085 | 151-2086 | 151-2087 | 151-2088 | 151-2089
1°- 6B spl. 151-2080 | 151-2091 | 151-2092 | 151-2093 | 151-2094 151-2095 | 151-2096 | 151-2097 | 151-2098 | 151-2099
91" Cross-hole | 151-2100 | 151-2101 | 151-2102 | 151-2103 151-2104 | 151-2105 | 151-2106 | 151-2107 | 151-2108 | 151-2109
7/8° - 13T spl. | 151-2110 | 151-2111 | 151-2112 | 151-2113 151-2114 | 1512115 | 151-2116 | 151-2117 | 151-2118 | 151-2119

1/2 - 14 NPTF A2

01" 151-2160 | 151-2161 | 151-2162 | 151-2163 | 151-2164 | 151-2165 | 151-2166 | 151-2167 | 151-2168 | 151-2169
1*- 6B spl. 151-2170 | 151-2171 | 151-2172 | 1512173 | 151-2174 | 151-2175 | 151-2176 | 151-2177 | 151-2178 | 151-2179
Manifold A2
91" Cross-hole | 151-2180 | 151-2181 | 151-2182 | 151-2183 | 151-2184 | 151-2185 | 151-2186 | 151-2187 | 151-2188 | 151.2189
7/8" - 137 spl. | 151-2180 | 151-2191 | 1512192 | 1512193 | 151-2194 | 151-2195 | 151-2196 | 151-2197 | 151-2198 | 151-2199
Ib 1.2 1.2 1.5 1.8 12.1 1256 13.0 135 14.1 15.2
Weight A2
*kg) | (51 (5.1) 5.2) (5.4) (5.5) (57 (5.9) (6.1) (6.4) (6.9

61" 151-2040 | 151-2041 | 151-2042 | 151-2043 151-2044 | 151-2045 | 151-2046 | 151-2047 | 151-2048 | 151-2049
1° - 6B spl. 151-2050 | 151-2051 | 151-2052 | 151-2053 | 151-2054 | 151-2055 | 151-2056 | 151-2057 151-2058 | 151-2059
¢1" Cross-hole | 151-2060 | 151-2061 | 151-2062 | 151-2063 | 151-2064 | 151-2065 151-2066 | 151-2067 | 151-2068 | 151-2069
7/8" - 13T spl. | 151-2070 | 151-2071 | 151-2072 | 151-2073 | 151-2074 | 151-2075 | 151 -2076 | 151-2077 | 151-2078 | 151-2079

7/8 - 14 UNF Cc

o1* 151-2120 | 151-2121 | 151-2122 | 151-2123 | 151-2124 | 151-2125 | 151-2126 | 151-2127 151-2128 | 151-2129
1* - 6B spl. 151-2130 | 151-2131 | 151-2132 | 151-2133 | 151-2134 | 151-2135 | 151-2136 | 151-2137 151-2138 | 151-2139
1" Cross-hole | 151-2140 | 151-2141 | 151.2142 | 151-2143 | 151-2144 151-2145 | 151-2146 | 151-2147 | 151-2148 | 1512149

1/2 - 14 NPTF C

7/8° - 13T spl. | 151-2150 | 151-2151 | 151-2152 | 151-2153 | 151-2154 | 151-2155 151-2156 | 151-2157 | 151-2158 | 151-2159

1" 151-2200 | 151-2201 | 151-2202 | 151-2203 | 151-2204 | 151-2205 | 151-2206 | 151-2207 151-2208 | 151-2209
1" . 6B spl. 151-2210 | 151-2211 | 151-2212 | 151-2213 | 151-2214 | 151-2215 | 151-2216 | 151-2217 151-2218 | 151-2219
Manrfoid c
$1° Cross-hole | 151-2220 | 151-2221 | 151-2222 | 151-2223 | 151-2244 | 151-2225 151-2226 | 151-2227 | 151-2228 | 151.2229
7/8" - 13T spl. | 151-2230 | 151-2231 | 151-2232 | 151-2233 | 151-2234 | 151-2235 151-2236 | 151-2237 | 151-2238 | 151-2239
Ib 10.6 10.6 10.8 112 11.5 11.9 12.4 12.8 13.5 14.6
Weight o]
(kg) (4.8) (4.8) (4.9) (5.1) (5.2) (5.4) (5.6) (5.8) (6.1) (6,6}

Figs i1 B

HK.10.A3.U2 © Dantoss Fluid Power 6/94 7



DH miotois

Technical Data

Motor Type DH 36 | DH50 | DH 80 |DH 100 |DH 125 |DH 160 |DH 200 {DH 250 | DH 315 | DH 400
) inY/rev . x . g . . . . .
Displacement (cm'/rev) (235) (353) ;ég) (?o%) (1722) (?650) (12103) (1;53) (33*81;) (i%g)
Max, speed pm cont. | 1680 | 1249 | 778 | 622 | 484 | 389 | 311 | 250 | 198 | 156

. pm int. | 1942 | 1561 | 973 | 778 | 606 | 486 | 389 | 313 | 247 | 195
inb cont. | 420 | 565 | 907 | 1134 | 1457 | 1814 | 2267 | 2633 | 2615 | 2722
Max. torque! (da/Nm) |- (48) | (64) | (102) | (12.8) | (165) | (205) | (256) | (29,7) | (29.5) | (30,7)
inb int. | 560 | 754 | 1210 | 1513 | 1943 | 2419 | 3023 | 3385 | 3566 | 3780
(daNm) (6.3 | (85) | (137) | (17,1) | (21.9) | (27,3) | (34.2) | (382) | (40,3) | (42.7)
hp cont. 8 8 8 8 8 8 8 7 6 5
Max. output (kW) 60 | 609 | 60) | 60 | 60 | 60 | 60 | 52 | @5 | 37
hp int. 10 10 10 10 10 10 10 9 8 7
(kW) (78) | (75) | (75) | (7.5) | (75) | (75 | (75 | 67) | 6.0 (5.2)
psi cont. | 1500 [ 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1400 | 1100 | 900
Max. pressure drop (bar) (103) | (103) | (103) | (103) | (103) | (103) | (103) | (97) | (76) | (62)
psi int. | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 1800 | 1500 | 1250
(bar) (138) | (138) | (138) | (138) | (138) | (138) | (138) | (124) | (103) | (86)
gpm cont. | 16 16 16 16 16 16 16 16 16 16
Max_ o flow (Vmin) (60) | (60) | (60) | (60) | (60) | (60) | (60) | (60) | (60) | (60)
gpm | 185 | 20 20 20 20 20 20 20 20 20
(Vmin) (70) | (76) | (76) | (76) | (76) | (76) | (76) | (76) | (76) | (76)
psi cont. | 2000 [ 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000
Max, inlet pressure (bar) (138) | (138) | (138) | (138) | (138) | (138) | (138) | (138) | (138) | (138)
psi int. | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500
(bar) (172) | (172) | (172) | (172) | (172) | (172) | (172) | (172) | (172) | (172)
psi - | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000
Max. retumn pressure (bar) cont | (138) (138) | (138) | (138) | (138) | (138) | (138) | (138) | (138) | (138)
with drain fine psi , 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500
(bar) nt 1 (172) (172) | (172) | (172) | (172) | (172) | (172) | (172) | (172) | (172)
Max. starting pressure psi 150 150 150 150 150 150 100 100 100 100
with unloaded shaft (bar) (10) | (10) | (10) | (100 | (100 | (100 | (7 7) (7) (7)

. . inbs. cont | 390 | 525 | 940 | 1130 | 1400 | 1890 | 2250 | 2780 | 2630 | 2680
;/tl'rrir-’ :xtég'rggséggue (daNm) (39) | (59 | (106) | (128) | (158) | (21,3) | (254) | (31.4) | (29,7 | (30,2)
drop in/lbs. - 700 | 1190 | 1500 | 1860 | 2480 | 3000 | 3450 | 3500 | 3550

(daNm) (7.9) | (134) | (16,9) | (21,0) | (28,0) | (339) | (38,7) | (39.5) | (40.1)
Min. speed 2 Pm 15 10 10 10 10 10 5 5 5

Simuitaneous intermittent torque and intermittent speed is not recommended.

*aximum retum pressure without drain line or maximum pressure in drain line for all models—continuous: 0-
600 rpm: 725 psi (50 bar); > 600 pm: 365 psi (25 bar). Intermittent: 0-max. rpm: 1800 psi (124 bar). The
ssure and the return pressure.

16B splined shaft or 7/8in 13 T splined shaft is recommended for operating torques of 2500 in/ibs. (28 daNm) or more.

20peration at lower speeds may be slightly less smooth.

100 rpm: 1800 psi (124 bar); 100-300 rpm: 1100 psi (76 bar);
pressure on the shaft seal is equal to the average of the iniet




010 10 GPM Nominal
Series 1 Cartridge T-11A Cavity
Installation Torque 30 to 35 Ib. ft.

Turn screw clockwise
to increase setting.
Complete adjustment
range in 5 turns.

Control Option:
Maximum Extension
from Locating
Shoulder.

(L Control shown)

L -250in
K-275in
O-275in
98in. C-256in
Across Corners —-U
(.88in. Hex)
Ta
nk @ . Locating ;
Shoulder |
I,__ - -
1.38in.
in @ |° :
) o
Reduced [_
Pressure @ - T j

® Maximum pressure differential, inlet to outlet, see adjustment ranges.
Pressure at Port 3 is directly additive to valve setting and should

not exceed 3000 psi.
Controt pilot flow = 7 to 10 in3/min.

No Load Pressure Drop Regulated Pressure
with Valve Full Open Relieving Reducing
200 2000 v n
mh | ]
& 150 % 'g 1500 :
nf 100 = 1| 1000 .
T" 50 = 500 == :
Dy T 0 !
[+] 2 4 6 8 10 -10 -5 0 5 10 15
Q= GPM Q= GPM
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REFERENCE DWG
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SUN, /S0 W .« NIvERS Ty PR wy.

MANUFACTURER; >

ARG L TLENE

DESCRIPTION: £ cxsuwie /&'amhb;/&‘bewuc. v
PART NUMBER: 2PO3B - (BN —Fc. T

[P TP) [

OPTIONS

PP*B - * % % - ***/*

L
K
O

C

CONTROLS

See page x

for more details

on Optional Controls
Standard

Screw Adjustment

Handknob
with Lock Knob

Handknob
with Panel Mount

Nonstandard Controls

Tamper Resistant
Factory Set

Basic cartridge fromabove ] T T R

|® ADJUSTMENT RANGES

A

S I mow

100 to 3000 psi

200 psi Standard Setting
Maximum Oifferential = 3000 psi

50 to 1500 psi

200 psi Standard Setting
Maximum Differential = 3000 psi

25 to 800 psi

200 psi Standard Setting
Maximum Differential = 2000 psi

25 1o 400 psi

200 psi Standard Setting
Maximum Differential = 2000 psi

30 to 3000 psi

200 psi Standard Setting
Maximum Differential = 3000 psi

150 to 4500 psi .

200 psi Standard Setting
Maximum injet Pressure = 5000 psi

Customer Specified Settin

Stamped on Hex g

| sEALS
N Buna-N

V Viton

| Bopy .
Omit for Cartridge Only
or

See Body Locator
Page 3.04
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LINE MOUNTED BODIES

e Aluminum rated to 3000 psi.
¢ Ductile iron rated to 5000 psi.

=i
]

90 degree body.

i T-11A Cavity

1 85% Locating Shoulder

-

R

" 2 bt} Depth .69
~~1
1 1 4 1 ; :
L 1.56 —4 .z_pi_ b
i i 4 i
TYPICAL CARTRIDGES FREEE -
USED WITH THIS BODY '5,___- ;
T bl
RBAD - »»= Page 1.17 w17 :.’""""5 Mounting Holes:
RVCA - #»= Page 1.18 . ‘q:’t 4 .34 diameter through hole
RSDC - +++ Page 2.06 W 2 places.
SQDB - #»» Page 2.08 I ]
SCCA - s»s Page 2.12 o .38 125 2.50 /
PBDB - #»= Page 3.06
CBCA - #»+ Page 4.10
CBCG - ##+ Page 4.12 ALUMINUM DUCTILE IRON
CBCH - »»» Page 4.14
CKCB - s#= Page 4.16 Ports Part List Part List
LODC - »+= Page 9.08 1&2 Port 3 Number Price Number Price
LKDC - »=x Page $.10
LPDC - o+ Page 9.12 25 NPTF | .25 NPTF ECA ECA/S
LRDC - »»» Page 9.14
CSAB - ses Page 10.08 375 NPTF .25 NPTF ECB ECB/S
CDAB - #+= Page 10.10 .50 NPTF .25 NPTF ECC ECC/S
CODA - ves Page10.12 SAE-4 SAE-4 ECH ECH/S
Instrulctions foujdorderir::’gb 4 SAE-6 SAE-6 ECI ECUS
complete cartridge and bo
assemblies, . Page v SAE-8 SAE-6 ECJ ECJ/S
Pressure ratings, material SAE-10 SAE-6 ECK | ECKS |
specifications. Page 11.02 .25 BSPP .25 BSPP ECT ECT/S
375 BSPP | .25 BSPP ECU ECu/s
.50 BSPP 25 BSPP ECV ECV/S
E— R 90 degree body with high capacity port 3.
2
§
I T
! + | pe=q  T-11A Cavity
J 256 ___G} P! ! 3y Locating Shoulder
| _ I : ——}:—:— Depth .69
1 v by
i = --4 L1
rep=a T 1T
TYPICAL CARTRIDGES |20 | |
USED WITH THIS BODY ! :I — | |
[ | |
PPDB - #++ Page 3.10 S
FRCA - #e» Page 6.02 1 ! !
s g I
s age 8. T Mounting Holes:
DPBC - »»» Page 8.08 “ L 7 h g 0 :
- ] i .34 diameter through hole
DPBD - #»» Page 8.09 I 2 places.
Instructions for ordering Smmaio o
complete cartridge and body P \ )
assemblies. Page v 0o .38 125 250
Pressure ratings, material
specifications. Page 11.02
ALUMINUM DUCTILE IRON
Ports Part List Part List
1&2 Port 3 Number Price Number Price
375 NPTF 375 NPTF EAB EAB/S
.50 NPTF 375 NPTF EAC EAC/S
SAE-8 SAE-8 EAJ EAJ/S
SAE-10 SAE-8 EAK EAK/S
.375 BSPP .375 BSPP EAU EAU/S
.50 BSPP .375 BSPP EAV EAV/S




0 to 10 GPM Nominal

Series 1 Cartridge T-11A Cavity
Installation Torque 30 to 35 Ib. ft.

Turn screw clockwise

to increase setting.

Complete adjustment

range in 5 turns.

.98 in.

\ shoulder.

HYDRAULIC COMPONENT

REFERENCE DWG
PRV - I

T TEME

[ 14

Control Option:
Maximum extension
from locating

( {L Control shown)

—

.50 in.
.75 in.
5in.
0 in.

nn

Across Corners
(.88in. Hex)

Drain (@

Reduce!
Pressure

QMO XT™
ST RS

7
.0
.06 in.
.56 in.

D

- > _._i_Locating
i Shouider !

| —Fe

|
1.38in. !
|

N
=
L
L

® Maximum pressure differential, inlet to outlet, see adjustment ranges.
Pressure at Port 3 is directly additive to valve setting and should

not exceed 3000 psi.
Control pilot flow = 7 to 10 in3/min.

SUN. 7S 00 W+ (JMIVERS P
MANUFAcmRER:‘s’f'/“””’”' %7“53’ 37

£/3-38 - "2

DESCRIFTION: essine Bpuciss e

PART NUMBER: 23D — (AN —Ec T

N kR aive Fult Opon” Reguiated Preasure
200 o ‘ 2000 B
g| = — o g 500 —
| 100 b—— ,r’ u | 1000 1
Fn' 50 f——t = 21 500
e i | |
o 2 4 6 8 10 0 5 10 15
Q = GPM Q = GPM
PBDB-LAN
OPTIONS PB*B - k%%~ **%/%
CONTROLS |® ADJUSTMENT RANGES | SEALS
See page X 100 to 3000 psi
for more detalis A 0 psi Standard Setting N Buna-N
on Optional Controls Maximum Differential = 3000 psi Viton
Screw Adjustment 200 ps! Stgndan.jl Seatgor::gpu
-|K Handknob 60 to 800 psi
with Lock Knob N 200 psi Standard Setting
o Handknob Maximum Differential = 2000 psi
with Panei Mount Q 60 to 400 psi
F Hex Head Screw 200 psi Standard Setting
with Locknut Maximum Differential = 2000 psi
ket H Scl 150 to 4500 psi
J Sk oad Set Screw W 200 psi Standard Setting
. Maximum inlet Pressure = 5000 psi
Nonstandard Controls
Tamper Resistant Customer Specified Setting
C Factgfy Set Stamped on Hex

| BoDY
Omit for Cartridge Only

or
See Body Locator
Page 3.04

3.06




LINE MOUNTED BODIES
e Aluminum rated to 3000 psi. _ K
e Ductile lron rated to 5000 psi.

I~ Fts . 90 degree body. ' '~
i e
1 N . ! T-11A Cavity
| : :
|

286 | (7 ! v..._TL 311 Locating Shoulder
J 253 i 2 et Depth .69
- !:w.:---! :
! R EAEH
e iini e
TYPICAL CARTRIDGES [ N 5 -
USED WITH THIS BODY bt g
' 7 1
RBAD - sss Page 1.17 PP 5o B I Mounting Holes:
RVCA - e» Page 1.18 ) _{{ﬁ_ i .34 diameter through hole
RSDC - #»» Page 2.06 — o | R e 2 places.
SQDB - #» Page 2.08 [ (I |
SCCA - »»+ Page 2.12 0 o 38 125 250 /
PBDB - =+ Page 3.06
CBCA - »»= Page 4.10
CBCG - »»+ Page 4.12 ALUMINUM DUCTILE IRON
CBCH - #*» Page 4.14
CKCB - #»= Page 4.16 Ports Part List Part List
LODC - == Page 9.08 1&2 Port 3 Number Price Number Price
LKDC - #*= Page 9.10
LPDG - =+ Page 9.12 25 NPTF | .25 NPTF ECA ECA/S
LRDC - #*= Page 9.14
LADC - o Page S 375 NPTF | .25 NPTF ECB ECB/S
CDAB - ses Page 10.10 50 NPTF | 25 NPTF ECC ECC/S
CODA - =+« Page10.12 SAE-4 SAE-4 ECH ECH/S
instructions foydorderiragbod SAE-6 SAE-6 ECI EClS
complete cartridge an y
o nambhies. Page v SAE-8 SAE-6 ECJ ECJ/S
Pressure ratings, material SAE-10 SAE6 ECK ECK/S
specifications. Page 11.02 25 BSPP | .25 BSPP ECT ECT/S
.375 BSPP 25 BSPP ECU ECU/S
.50 BSPP .25 BSPP ECV ECV/S

L AT UL TATENAT WL mete E A st en P

=
]

90 degree body with high capacity port 3.

=== — 3.00 — _,.L__
e Fe= =
'/%"P' ! L,-;-==T1I T-11A Cavity
TN 258 ___.G} b ' 31! Locating Shouider
-H(— + —— 244 I — — Depth .69
1 N A h’-l . :_ _#\ L I: :
FTres P
TYPICAL CARTRIDGES |20 P
USED WITH THIS BODY 1 —— 1.56 —:—‘r:- — ——— '
i I' I |
PPDB - -exs Page 3.10 bl o) e
FRCA - *»» Page 6.02 = . .
DPBA - #4» sage ggg r&_-—_t‘n
DPBB - *»= age 8. S Mounting Holes:
DPBC - #»* Page 8.08 a | 7 :n g ! a4 di :
. I i .34 diameter through hole
DPBD - ##» Page 8.09 '____._.L_____ -l{ 2 piaces.
Instructions for ordering 0 — : ] S
complete cartridge and body | | /
assemblies. Page v 0 38 \ 125 250
31.5_." . .
41A Pressure ratings, material
watse  gpgcifications. Page 11.02
ALUMINUM DUCTILE IRON
Ports Part List Part List
1&2 Port3 Number Price Number Price
375 NPTF 375 NPTF EAB EAB/S
.50 NPTF 375 NPTF EAC EAC/S
SAE-8 SAE-8 EAJ EAJ/S
SAE-10 SAE-8 EAK EAK/S
.375 BSPP .375 BSPP EAU EAU/S
.50 BSPP .375 BSPP EAV EAV/S




. SFORMANCE PARAMETERS
STATIC PARAMETERS

Operating Pressure
Proof Pressurs
Single Coil Signal

Permanent Wiring Configuration
Rated Flow

Anlarity
3 Resistancs
Chraghoid
{ysteresis

11 Bles

'reasurs Centershift
‘pool/Bushing Lap
sakage -

eal Material

IYNAMIC PERFO CE

raqu;ﬁ Res s:xue Scan

ZIR Pk to Pk

HYDRAULIC COMPONENT

REFERENCE DWG yeol
T Tmme T Svv—/

G+ £AST AurREd, N ] oS 2

/UCO
MANUFACTURER:__7/¢ - ¢S2 = Zero

DESCRIPTION:. S&7o v A VE.

PART NUMBER: &3/- /82C w 72072 2-

MODEL 631-102C

3055 HoH
3000 PSI

.00 Colls in Faraile)
SINGLECOQIL

¢ 1000 351 valve Drop
POSITIVE Signal- LEFT
28.0 Ohms NOMINAL

< 1.00 % of Reted Signal

< 5.0 % of Rated Signal

< % of Rated Signal
Bxternally Adjustable

< % for 1000  PSI Change
OVER

< 2.80 CISd 3000 PsI

BUNA N 90D

< . Db Peaking

Degree Lag > Hz



ELECTRICAL COMPONENT
REFERENCE DWG # 25 Je0-01 /907

mems_<Zi 3 4 _ _
TOEC, 72i3 elie DZn

MANUFACTURER: SuwWYVALE, (P q9406F-;
FoB- 74 7- 655¢

DESCRIPTION:_Fus€ R ok

Features
* All models are moided from a UL940V-0 material with excellent

resistance against flames and shocks.
The terminal blocks can be mounted on DIN rail (35 mm wide).

The 9.5mm wide marking strip can be used for all series and is
wide enough to write many letters.

Even when mounting terminal blocks of different current
cdpacities side by side, no end plate is needed between ter-
minal blocks

Large capacity types (BN200 and BN400) are also available for
direct mounting on panel surfaces. ’

Double-Deck Terminal Blocks have ténn'i_nals on 8.5mm centers
Also available with a fuse.

PART NUMBER: BN F /0 / SA

* UL recognized and CSA certified. General Ratings
G\) UL Recognized  CSA Certitied insulation Voltage . 600V
Filé No. ETe137 FlteNo. L7I64803 Dietectric Strength 2500V AC, 1 minute
. insulation Resistance 100MQ minimum
BN/BNH Series Parts List T — T
& Icable | + Operating Humidity, = 45 to 85% RH
Series | Terminal |. oo 0 Apel"m Terminal ng L o 85%
2 * (mm3) UL & CSA Ratings
BNH15MW 2%5;4 M3 PartNo. 4. . . Ratings l AWG
2214 - BN75W 600V/75A i 16-4
Touch-Down | BNH1SLW @ M3.5 BN150W 600V/150A [ 160
Terminai - !
BNH30W 18-10 M4 BNH15MW 600V/15A | 22.14
Standard (5.5)
" BNH15LW 600V/15A | 2214
BNHSOW (22) MS BNH30W 600V/30A | 18-10
BN75W 164 Ms BNH50W 600V/50A | 16-6
Screw (22)
Terminal 10 BNDH15W 600V/15A | 22-14
BN150W M8
(60)
40
Large | g BN200NW ] (00 | M10 Rated Current
Capacity | termina 200 Rated current is not specified for each terminal biock, because
(Note) BN4OONW [] (20'3‘)’"’ M12 the current carrying capacity depends on the wire. Refer to the
T following table.
Large 0
Cagacity Stud BN200NW[I K | (400 M10 Rated Applicabls Wirs Rated Current
Panel :
Terminal 16 AWG (1.25mm?) 10A
Mount BN4oONW[] K | 4007em |y, 0
(Note) (200) 14 AWG (2) 15
BNF10 12 (3.5) 20
s 18-10
With Fuse| roins [ BF10S (5.5) Ma 10(55) %
BF10N 6 (14) 50
Double- Touch D 4(22) 75
Deck ouch-Down .
Terminai | Terminai BNDH15W 2214(2) M3 0 (38) 100
Biock 00 (60) 150
Note: Specify 2 for 2-poles, 3 for 3-poles, 4 for 4-poles in place
LJinthe ParNo. T 0000 (100) 200
300 mem (150) 300 |
400 mem 350 B
K2 IDEC CORPORATION (800) 262-IDEC, IN CANADA (604)946-1271




BN/BNH SERIES _TERMINAL BLOCKS

BN Senes Selectlon Guide - Large Capacity Series

BN20ONW ] BN40ONW ] BN20ONWI K BN4ooNw [ K '

“Rated Current . 200 " 350 200 350
eppiceble: & 4 4/0 (100) 400 mem (200) 4/0 (100) 400 mem (200)
Awg (mm?) :

“Terminal Type Stud Terminal

“Terminal Screw- M10 M12 M10 M12
mm E 17mm Hex. 19mm Hex. 17mm Hex. 19mm Hex.
_\MCQ’VOT . BACS82, BACB20 BNC100, BNC1000 BACS82, BACB20 BNC100, BNC1000

BNF Serles Selection Guide - Fuse Series

BNF10N
BNF10 . BNF10S (With Neon Lamp)
BNF10-5A | BNF10-10A . BNF10S-5A |  BNF10S-10A BNF1ON-5A | BNF10N-10A
v’

internal fuse
Connection’ l i j —o

_ L
Cartridge Fuse: @ 1/4 x 1-1/4 (6.35 x 31.8)
Rated Voltage: 250V
Rated Current: 5A, 10A
18-10 (5.5) 18-10 (5.5) 18-10 (5.5)
5A i 10A 5A | 10A 5A | 10A
Seif-Lifting Terminal w/Fuse Self-Lifting Terminal w/Fuse & Lamp
M4
BNE20
BAA

IDEC CORPORATION (800) 262-IDEC, IN CANADA (604)946-1271



TERMINAL BLOCKS

Dimensions oimensionsinincnes (mm).

BN[BNH SERIES

BNF10 BNF10S a7 BNF10N
(7.5 (en2.45 ;' (83) 248 \
(63) 2.45 o2 15) (43) 1.87
, (43) 1.67 ; I ,.5”5‘ : Iﬁ. ’
; | (13 8 8
ET : 507 . ; :n-ﬂ ; fol| B )
A - —_— g £ § B hee ‘!r??-
‘ s 1 [E ] 3 T 0 TR |
i E kS . : : ° BULEEY
L g L\ L) |
§ =R | Sy
H ' 1 ] u v
ey (61.0)2.37 BNDH15 harn
| s :.'?
| | 5 _
gl 5 -
5
&
i g
£
*r__r =
Ca|cu|ating Rail Length Dimensions in inches (mm).
To calculate the length for type BAA rail, use the following formula:
In inches: N : Integer raised the fraction f'rom M A-= Thickness of each terminal block
J‘ '"% :3- N Example: N for 0.75 (19.1) is 0.78 (20) B = Thickness of end plate
L; j L' ()J( o8 C = Thickness of mounting clip when used in pairs
=L -0 In inches: M < /A +0.003]n +B +C BNL3: 2.38 (60.5)
0.49 BNL6: 2.20 (56.0)
In mm BNL7: 2.46 (62.5)
: BNLS: 2.63 (76.0)
Li=125xN nmm:M=A*0NN+B+C n = The number of terminal blocks
la=L1-25 (12.5)
BNE1S0W
BN1SOW
BN7SW ) I
(BNHS0W I BNT20 BN20082 BN400B2
I ) p——
|
(BAMIOW) ! BNF10 I i
(BNH1SLW) 1 ‘ : ! BNE2O | C - 1
o A
(BNH1SMW) i i ! | l ; |
e BRI g RS - . 7
: oSt - R .
— gy 8 <

icH

RO

N l | '
xe.n0s1 imed| 03 |

133 13781 807 |

ey oty et

i |
nmll [ I (13 "ﬂ|| ) l
26 o7 | | |som (sorti 129
[ ho—ens fupnd 1 304 {78) (2Pole) [
(oS nai s = | e ! CTRECE a8 (115) (30| ) r A
312 4mi 4ta| s04 | om 18 .5 S8S1 SeSit $.88 (152) (6Pole) 202 {233) (4Pole)
-y Ty (:; -t
| ar L 2 (Mounting Certers)
,
L1 (Ra¥ Lengen)

IDEC CORPORATION (800) 262-IDEC, IN CANADA (604) 946-1271
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ELECTRICAL COMPONENT
REFERENCE DWG #4425 - %o0/-6/1 @9

7 po 27, Tx 76
20

MANUFACTURER: 250" 72 73~ 2705
DESCRIPTION; 276742 _OX 106" VA2 /ST2K.

PART NUMBER: U/ Z%m4 2 4
mm'(}:'m (Jouie) 4102 - 10150 220 24 2 oW ™M ow ow mglu'::’
: Voits DC
. 5514 % 175200 - 330 365 830 s 1200 3500
250-500 1550 S 22.20,16 Gauge
100-6500 0.4-160 9 3 5%8  10x16  14x22mm
40100 0.0717 amm ‘
25-4500 0.1-35 , S 5 7 10 14 2omn
25-6500 0.4-160 . b 5x8 10x16 14 x 22mm,
1200-6500 11-360 = A Soriewre e 7 10 " 20mm
6500 70-250 s 20mm
30000-40000 2701050 R ed Aang.DB Sl IS Omm  40mm
50000-70000 450-10000 s A and 88 Sires - 60mm
20000-70000 200-10000 - AL CASERi e 32, 40, 60mm
MA Series - Axial Lead Varistors All Harris MOVs Available at Allied Electronics.
—— ‘ - —TWCHES T WHWETERs
' j’tj: 3 ” 8b 0024 | 0.026 86 )
LT — w— (a— ) 0135 | 0145 34 368
l - I -4 [ 0098 | 0177 | 25 .| 45
) ok , H 0118 | 0236 30 80-
le—0mum1¢. R I‘_G "I' L ! L 113 122 288 310
o e - Typical Weight: 25 grams . .
Maximum Rating'(75°C) Characteristics (25°C)’
L. Continuous Tmhﬂ_ Varistor Valtn Maxdmum
Stock Mir's Device AMS | G [ Enorgy | PO "OINADC I Capacianes
No. Tree - Marking Voltage | Voltage | (10100ps) | (gone) Tost Current Tost Coment (820ps) | "
Vo) | Vet Wn I Win. | Vme | Max. Ve T=1MHz
. Voiis Volis Jouvles Amps Valis | Volis | Velits Volts Picotarads
802-9500 VIBMA1B 188 10 14 0.07 40 150 | 18 | 210 “ 550
902-9502 V22MA1B 228 1 .18 010 40 180 | 2| 280 51 410
o 902-9504 V27MA1B 278 17 2 0.11 40 4.0 a 31.0 59 370
-9508 . V33MATA 33A - 18 23 0.13 40 26.0 3| 400 73 300
£02-9508 V33MA1B 338 2 26 0.15. 40 |.25{ 33| 365 67 300
902-9510 V39MA2A 39A - 2 28 0.16 40 310 | 39| 470 86 250
902-9512 V39MA2B 398 % 31 0.18 40 30| 39| 430 ] 250
$02-9514 V24MA21. oo 2 34 0.19 40 3701 47.| s70 99 - 210
02-9518 VATMA2B 4B - 30 38 021 0 ). 420 47| 520 90 210
902-5518 V55MAZA 56A 2 40 023 40 40| 56| 680 17 180
9520 V56MA2B 568 35 45 025 40 500 | 56 620 108 180
902-9522 V68MA3A 68A - 38 48 026 40 540 | 68| 820 138 150
902-9524 V6BMA3B 688 40 56 0.30 40 610 | 68| 750 127 150
902-9528 MA3A 82A 45 60 .| 033 Q 650 | 82 980 163 120
962-9528 B 828 - . 50 55 037 40 730 821 010 150 120
$02-9530 V100MA41 100 57 72 . 0.40 40 800 | 100 | 1200 200 100
902-9532 V100MA4B 101 60 81 045 40 900 | 100 [ 1100 185 100
982-9534 VI20MA1A 120 . 2 97 0.40 100 1020 [ 120 | 1380 220 40
902-9538 V120MA2B 121 75 101 050 100 1080 | 120 | 1320 205 40
902-9533 VI50MA1A 150 88 121 050 100 | 1270 | 150°| 1730 255 2
902-9540 V150MA28 151 2 127 060 100 | 1350 | 150 | 1650 240 32
902-9542 V1B0MA1A 180 105 144 -060 100 | 1530 [ 180 | 2070 310 a
902-9544 Vi80MA3B 181 110 182 0.70 100 | 1620 | 180 | 1980 290 27
902-9548 V220MA2A 220 - 132 181" 0.30 100 1870 | 220 | 2530 380 2
02-9548 V220MA4B 21 138 191 0.90 100 | 1980 | 220 | 2420 360 2
-9550 V270MA2A n 163 224 090 100 [ 2200 | 270 | 3110 460 17
902-0552 V270MA4B m 1 235 1.00 100 | 2430 | 270 | 270 440 17
902-9554 OMAZA - 330 188 257 1.00 100 | 2800 | 330 | 3800 470 1"
9028556 V330MASB -] 200 274 110 100 | 2970 | 330 | 3830 540 14
902-9558 - . 90MA3A 390 - 2. 322 120 100 | 3310 { 390 | A490 670 12
802-9568 V30OMARR m 242 991 130 1nn 281 0 aan 4%0'n an 12




R s S e f 70
SPECIFICATIONS REFERENCE DWG #4925~ P00/-01 /o

o : _ ¢ 7,22 i, 3/
- e ) eERIEe SUBCONN , O NTSTER W L Fey
"SUBCONN" STANDARD AND l.P SERIES MANUFACTURER: :é’z‘;".“".;a Zzoj' 9233/
. - i NG
CONTACT RATING : 750V - 15 amp DESCRIPTION: (2’;,.”1:7,& w / Zﬁfaeaxg
CONTACT RESISTANCE : < 0.01 ohm BHI2F w D4$C:-F
INSULATION RESISTANCE : > 200 Megohm PARTNUMBER: B4 6 £ » DLSB-Z

LM w DrSB M

after wet mating / L/ém DL-Sc~ M
- -

HI POT TEST VOLTAGE : 2500V AC /e i2m w DLSC- M
DEPTH RATING : 20,000 P.S.1.-1,400 bar
MATING CYCLES : > 500 wet matings
MATERIALS
STANDARD AND LP SERIES FOR INSTALLATION OF
. OM CONNECTORS
CONNECTOR BODY . Neoprene
BULKHEAD BODY : Brass - standard NEOPRENE BOOTS
316 SS - optional OMBM Boot for 2 contact mini
Cu. Al Br. - optional OMBA Boot for 2, 3 & 4 contact
ELECTRICAL CONTACTS : Brass - standard oMBB Boot for 6, 8 & 12 contact
Gold plated brass - optional
LOCATION PIN : 303 SS - standard FIELD INSTALLATION KIT
BULKHEAD 'O’ RINGS : Nitrile
IN-LINE CABLE 2 ft. : 16 AWG or 18 AWG MOLDING MATERIAL - PRE-PACKED
BULKHEAD PIGTAILS 1 ft. : 16 AWG rubber or CCPU 35 0z. Polyurethane cold
18 AWG teflon (1 moiding)
LOCKING SLEEVES : Delrin - standard CCPU 8 oz. Polyurethane cold cure
Brass - optional (2-3 moldings)
Stainless Steel - optional
LOCKING SLEEVE PRIMER
SNAP RING : 303 SS (Stainless Steel) PR M 10 Metal primer 10 mi,
PRP 10 Neoprene/polyurethane 10 mi.
OPTIONS prene/poly

The following standard options are available:

— Additional in-line cable - standard 2 ft.
— Longer bulkhead leads - standard 1 ft.
— Teflon wire on all bulkhead connectors

HANDLING PROCEDURES

— Lubricate with silicone spray, or grease male — Connectors are best cleaned with warm soapy
connector with very light coating. - water. They do not have to be dried. Avoid
the use of chemical cleaners,
— Cannectors should not be aliowed to “dry out”
by long exposure to heat or sunshine. If this — Do not overtighten the bulkhead nuts.
occurs soak in water before use.
— Do not disconnect by pulling on cable,
— Avoid accumulation of sand or mud which ‘
can “splay"” the female contact. -~ Avnirl sharn hande at Aakin aeae. s



SUBCONN-* NUMBEH’GODIHG )

*M*G-’&r;\lhn BT

A”v

We have tried to keep our code mlmbering systerm e

as simple as possible. The following codes cover
all the standard products and cross reference with
the drawmgs Any special requests, suchas a
changed thread s.ze. should-bsnoled glter the

L RN
.

code.
CONNECTORS LOCKING SLEEVES-
LPBH 2 F SS STANDARD RANGE oLS A
LP Low profile DLS Delrin————m—m
BH Bulkhead — BLS Brass
IL  Inline SS Stainless steel-
DC Dummy M 2 contact miniq
OM Overmoid—— A 2 3,4contact
2 No. contacts B 1,6, 8contact
F  Sockets— C 12contact—
M Pin———— F Y, pair female—
SS Stainless steel body M Y, pair male—

Above configuration denotes low profile, two pin
female bulkhead with stainless steel bulkhead

body.

including snap ring.

Please note nut and washer sets for bulkhead
connectors are not included with the connector
and should be ordered separately.

WIRE CODING

The SO standard cable used on the in-line con-
nectors is coded as follows:

CONTACT | COLOR

Black
White

Red

Green
Orange _
Blue
White/black
Red/black
Green/black
10 Orange/black
11 | Blue/black
12 Black/white

The bulkhead leads are tagged with pin number.

Oloi~ND[NIHWIN |-

B Y

'-VU“Q. -

Above configuration denotes delrin locking sleeve
for 2, 3 or 4 contact, female (inside thread) half
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ELECTRICAL COMPONENT
mmmw
Tee_24 2/ ——

SUBConN, HO “g?u m% ?; ?‘333’

3
MANUFACTURER: 2/%< 4

“ .
—Q

DESCRIPTION: (uviezrn, w | “Dtes

PART NUMBER;_B#4/é ~ w ) DLSC-/A
2L /6m wf DLsc-m

Subconr®Underwater

2.0 The product Range
The Subconn®product range can be divided in to 5 groups as indicated in the index.

Standard Circular series with up to 16 contacts

Standard Low Profile series with up to 9 contacts

Aluminium Shell series with up to 16 contacts

Power connectors for welding, single & three phase power
Hermaphroditic, SplitConn, Reed switches & AddConn connectors
NiAIBr Metal Shell military standard connectors (eg. mine systems)

3.0 Ordering information

In order to simplify enquiries and the ordering of connectors we have included drawings and
code numbers of all the currently available connectors. There are, however, a number of
options available and these should be noted with any enquiry or purchase order. These
include:

Non standard in-line cable or bulkhead lead length

Special cable requirements

Gold plated mil. spec. contacts

Nut & washer sets for bulkhead connectors

Stainless steel AlS] 316, NIAIBr & titanium bulkhead bodies
Brass, stainless steel & titanium locking sieeves

Non standard bulkhead threads & lengths

Special hamess cable requirements including penetrators
Stress terminations to electro-mechanical cables

Certified electrical, pressure & strass tests

Specially engineered connectors based on the Subconn®principle

The standard Subconn® connector is 'manufactured from high grade neoprene with naval
brass contacts and bulkhead bodies, SO neoprene cable and teflon insulated bilkhead



SUBCONN® UNDERWATER STANDARD 16 CONTACT
PLUGGABLE ELECTRICAL CIRCUL
CONNECTORS -‘ LAR

Standard inline Cable Cotor Code Connector Specification Standard Material Specification [ Page 11
1 Bisex 9 GroenvBlack Cortact Rating 600V @ 18 Connecior Body Necprens Dimensions in inches,
2 White 10 Orange/Black Cortact Rating 2-4 ping _:m\ltloz: Bulkwec Boay : Neva! Brass "
3 Red 11 Blue/Black Contact Rating §-10 ping 1600V @ 6 Amp Conscts : Nave! 8rass 1inchs 254 mm.
5 Oramg 13 Regrre i Rt 162 8 8 Amo i N
5 :
sa:‘. 14 GreeryWnre Corntact Resistance : <0.01 ohm Locking Slesve : Deirin
7 Whhe/Black 15 BlusWhite Hi Pot Test 12500 V AC Snao Ring 1 3038 Orwwng No. SE 400-10
8 RecYBiack 16 Black/Peg Wet Matings :>800 inting Cabie (60cm) :18AWG 1Jlm'muv.(2-oun)
Yemp. Rating 12410 140 dogy. £, : 18 AWG 1.0 mm’ necpr, (10-18 pinemini) Rev: -

Mumcmhm) Oecth Rating * 1.400 bar - 20.000 pgi B Laass (30 om) : 18 AWG 1,0 mm*rafion

5 Ogtions : Sem somon 3.0
10

For Orders and Information Contact: Tel. 617/934-0719 Fax 617/934-0699
40 Western Way, P.O. Box 68, Duxbury, MA 02331 USA

MacArtney Inc.

Underwater Technology
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Specifications

Contact Material

Silver cadmium oxide (AgCdQ)

Contact Res.

50me2 max. (Initiai vatue)

Minimum
Appiicabie Load

24V DC/30mA. 5V DC/100mA
(reference vaiue) g

Operating Time

SPDT(RHY), DPDT (RH2): 20ms max.
3PDT (RH3), 4PDT (RH4): 25ms max.

Release Time

SPDT(RH1), DPDT (RH2): 20ms max.
3POT (AH3), 4PDT (RH4): 25ms max.

Power
Consumption

SPOT (RH1): OC: 0.8W

AC: 1.1VA (50Hz), 1VA (80Hz)
DPDT (RH2): DC: 0.8W

AC: 1.4VA (50Hz), 1.2VA (60Hz)
3PDT (RH3): DC: 1.5W

AC: 2VA (50H2), 1.7VA (60Hz)
4PDT (RH4): OC; 1.5W

AC: 2.5VA (50Hz), 2VA (60Hz)

insuiation
Resistance

100MQ min
(measured with a 500V DC megger}

SPDT (RH1)

Betw. live and dead parts: 2000V AC.
1 mnute: Betw. contact circut and
operating coil: 2000V AC, 1 minute:
Between contacts of the same pote:
1000V AC. 1 minute

Dlelectric
Strengtn

DPDT (RH2), 3PDT (RH3), 4PDT (RH4)
Betw. live and deaa parts: 2000V AC.
1 minute: Betw. contact circuit ang
operaung coil: 2000V AC. 1 minute:
Between contact circuits: 2000V AC,
1 minute: Between contacts of the
same pole: 1000V AC, 1 minute

Freq. Response

1800 cperatons/hr

)

Temperature Coii: 85°C max.

Rise Conmract: 65°C max.

Vibration

Resistance 0 to 6G (55Hz max.)

Shock SPDT/DPOT: 200N (approx. 20G)

Resistance 3PDT/4PDT: 100N (approx. 10G)

Electncat: over S00.000 cperanons

at 120V AC, 10A: (over 200.000

Life Expectancy { operations at 120V AC, 10A for

SPOT (RH1), 3PDT (RH3). 4PDT (RH4).
Mecnanicat: £0.000.000 operations

Opersting Temp.

-30° 0 +70°C

Weight

SPOT: 24qg, DPDT: 374 tapprox.)
3POT: £0g, 4POT: 749 (approx.:

ELECTRICAL COMPONENT
REFERENCE DWG #9425~ o0/-0 1

e TEMB /=I5, 32,33 _

FOEC, ret3 £LKO Dewagm_z

MANUFACTURER; StV ZE. 0 oo

DESCRIPTION: &zt v /77 Spcue7
PART NUMBER: 2435 dL- Dcr2v w /ézfza-
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RH SER
MIDGET POWER/GENERAL PUHPOSE IIIE“

MIDGET POWER TYPE RELAYS
LARGE CAPACITY 10AMP-1, 2,3, and 4 POLES

T o

s
] l

UL Recognized

“ File No. E67770
ES9804

E64245

GENERAL

IDEC's Midget Power RH relays are similar to our general
purpose RR series relays with full 10 amp switching capacity.
Compact in size, the RH series relays reduce space
requirements which are an important feature in todays

downsized equipment.

RH Midget Power relays are available in SPDT, DPDT,
3PDT and 4PDT contact configurations driven by AC or DC
coils with a choice of either blade or PCB mount .078
inch(2mm) terminals. Top bracket mounting is available for

SPDT, DPDT and 4PDT terminal blade models.

TYPE LIST

sp CSA Certified
File No. LR35144

FEATURES -

Miniature size package allows compact system designing.
10 amp contact capacity.

Dielectric strength—up to 2,000 voits.

UL recognized and CSA certified.

Indicator light or check button available on 2, 3 and 4-pole
models. '

Complete accessories include IDEC's broad line of
sockets, hold-down springs and mounting rails.

Terminal Style: -

Contact

i i Cnnﬂgumﬁoiﬁ % _-*

SPDT m-ns UT

,‘ B (Blade) OPDT RH2B-UL RH2B-UC RH2B-UT
3PDT RH3B-UL RH38-UC —_—

- 4PDT RH4B- UL RH4B-UC RH4B-UT
SPDT RH1V2-U J— — J—
v2 DPDT RH2V2-U RH2V2-UL RH2V2-UC —_
(PCB 0.078" wide) 3PDT RH3V2-U RH3V2-UL RH3V2-UC J—
L 4PDT RH4V2-U RH4V2-UL RH4V2-UC -_—

13
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!!! RH SERIES |
uu MIDGET POWER/GENERAL PURPOSE

SPECIFICATIONS

Silver cadmium oxide (Ag-CdO)

ctReilstance, H 50 m() max. (initial value)
. Operate:Time: 5488 | SPDT(RH1), DPDT(RH2)...20 msec max.. 3PDT(RH3), 4PDT(RH4) ... 25 msec max.
',Release';__me“ e SPDT(RH1), DPDT(RH2) . 20 msec max., 3PDT(RH3). 4PDT(RH4) ... 25 msec max.
; s PDT(RH1) ... AC. 1.1 VA (50 Hz), 1 VA (60 Hz), DC: 0.8W
g,owet COnsnm ation: Hev DPDT(RH2) ... AC: 1.4 VA (50 Hz). 1.2 VA (60 Hz), DC: 0.9W
‘J(xpprur 2] 3PDT(RH3) ... AC: 2 VA (50 Hz). 1.7 VA (60 Hz), DC: 1.5W

Bgt] 4PDT(RH4) .. . AC: 2.5 VA (50 Hz), 2 VA (60 Hz). DC: 1.5W
,@ n,s_ulatlo_n: esistancexi¥{ 100 M() min. (measured at 500V DC megger)
o R rsprrl SPDT(RH1)
IS gb g A Y : ?| Between live and non-live parts: 2000V AC, 1 minute
5 1 Between contact circuit and operating coil: 2000V AC, 1 minute
S, ; Between contacts of the same pole: 1000V AC, 1 minute
! Dielectric:Strength), DPDT(RH2), 3PDT(RH3), 4PDT(RH4)
ki Y § Between live and non-live parts: 2000V AC, 1 minute

oy

Between contact circuit and operating coil: 2000V AC, 1 minute

3.

4 e i 2! Between contact circuits: 1500V AC, 1 minute
REeAL Xt ; e Between contacts of the same pole: 1000V AC, 1 minute
Ftequency Responsex: 1800 operations/hour

"'T’emperatura.ﬁis,gv 358 Coil. B5 deg. max., Contact 65 deg. max.
Vlbratlon:ﬁeslstancaxgg; 0 to 6g (55 Hz max.)
r__S_hock ﬁesismaw%‘ SPDT(RH1), DPDT(RH2) . .. 20qg. 3PDT(RH3), 4PDT(RH4) . .. 10g
‘Om‘l‘mﬁ -22° to +158°F (-30°C to +70°C)
Welght (Approx;)m@j RH1: 24g, RH2: 37g, RH3: 50g, RH4: 74g

G A 2 Electrical: 500,000 operations or more (120V AC, 10A)°

; Mechanical: 50.000.000 operations or more

Note:* 200,000 operations or mare {120V AC, 10A} in SPDT(RHU 3PDT(RH3) 4PDT(RH4) types.

COII. RATINGS

: 5< Reted.Current (mA) ::15% at 20°C Coll Resistance (1) momlnmq Pick up

T8O Hz: e, | .- some * 210% 81 20°C m;: V(m
2- (V). | SPDT | -DPDOT [-3PoT [4PDT | SPDT | DPDT |3PDT |4PDT | SPOT |DPOT | 39DT | 4PDT )y20°c| at20°c
6v| 150 | 200 | 280 | 330 | 170 | 238 | 330 | 387 86 96 6ol —sa
12v| 75 | 100 | 140 | 165 8 | 118 | 165 | 196 768 405] 253]  212| raeq | 8% of
ac| 2ev[ a7 50 70 83 42 59.7 | 81 98 | 300 | 156.7] 103 84.5| voltage | rated
120V 75 1 1421 165 86 129| 164]| 195 7680 | 4280 | 2770 | 2220 v:'r:";‘;‘t"‘ng voltage
240V — 55| 71 83| — 65 8.2 98] — [15720 |12110 | 9120
SPDT DPOT 3P0T «PDT SPDT | DPDT | 3PDT | 4POT
8V 128 150 240 250 &7 40 25 24 | 110% of
oc |12V 64 75 120 125 188 | 160 | 100 96 v;“'::ge Bgf;g'
20V 32 369 60 62 750 | 650 | 400 | 388 | without | woltage
48V 18 18.5 30 3 2600 | 2600 | 1600 | 1550 [overheating
110V 8.0 9.1 12.8 15 13800 |12100 | 8600 | 7340

Note: Rated voltages marked with * are not available for SPDT models.

GONTACT RATING UL RATINGS (nm RH2, RH3, RH4)

"120AC | — | — | 10 |10 7 — 75| /6 | /6
240AC | 10 | 10 | — | 75 7 |65A/Pole| 5

20A Total 13 1/3

30DC | 10 | 10 | 10 | — 7 — = 1 - 1=




MIDGET POWER/GENERAL PURPOSE

-
L |

) _ARATINGS (RH1, RH2, RH3, RH4)

lvOLTAGE| ZE2ERESISTIVE(A). 3% [F5 INDUCTIVE (A) Lot HOR?

(VI |sPDT |DPDT]3PDT [4PDT |SPDT | DPDT |.3PDT [4PDT:SPOTIDPOTS
120AC | 10 | 10 | 10 | 10 | 75 | 75 - 75 | 1/6 | 1/6 | 1/6
240AC | 10 | 10 | - 75| 7 7 7 5 13 | 1713 | 1/3

30DC | 10 | 10 | 10 | 10 |7 7.5 - - - - -

ELECTRICAL LIFE (RH2)

5000 5000
AC Load DC Load
120V AC Resistive =
? 1000 g 10004 30V OC Res:stive
2 ','; 30V OC Inductive
; 500 i 500 4
& o
: :
2 1004 = 1004
:3 . 240V AC Resistive 3 s0d
120VAC Incuctive
240V AC Inductive
10 10

0 1 2 3 4 5 6 7 8 8 10
Loaag Current (A)

" 'RCUIT DIAGRAM

0 1 2 3 4 5 6 7 8 9 10
Loaa Current (A)

'ul—l dL '+|ul

e
9 o 1 9 10 it 12
- B o o 21N -

3 5 8
3 9 12
m

23 B 13(= e 13(=) e
RH1 RH2 RH3 RH4 ;
RELAY DIMENSIONS
TOP BRACKET MOUNTING TYPE (Blade Terminal)
RH1B-UT RH2B-UT

4.7(0.185)
2.8{0.102) dia nole

Il 0.5(0.019) §1 '—-'-—'_-'7!1‘!-\
=4 Y 28] =
=1_ <. = == 8 &
s E=E: gg || tHREE
1S “{e ] Rl [ pu
(=3 3 —t - —— & & - ol ol e e e - ——( & fpdn i wwit=3
& i | a Sl T S ~
E - & & , == 8
- = a v
’ I 6.6(0.259) 2 &
e i e @
I 2(0.078) r &
3-’“’"_2 E.__ 5.4(0.212) 3.5(0.137) J ] : ~ I
b 6.4(0.251)
6.4(0.251) -4
14.510.570)  35.6(1.401) or less 21.5(0.8481 35.6(1.401) or less
-

—
10(0.393)

2.8(0.102) dia hole

0.5(0.019)
4.7{0.185)

All dimensions indicated in millimeters, ( ) indicate inches

15



NERAL PURPOSE

RELAY DIMENSIONS

PLUG-IN TYPE (Blade Terminal)

RH1B

RH3B

Wotal Jength from surface including socket.
SH18-05: 61.5(2.421) or less. SH18-51: 3.8
{1.583) Or iess.

Tota) length from surtace Including hold-down
3bring. SH1B-0S: 63.5(2.5) or (ess. SH1B.51:
41.6(1.837) or less

J 4.7(0.185)

2.6(0.102) dia hole

o.swiom
. &
1] - 2
—— é-. - i
B &
5.4{0.212)
} 1410.851)
8.410.251)

35.6(1.401) or less

Total length from surface including sockel.
SHIB-05: 66(2.598) or less.

[ Wtal length fromn surface inciuding Nhold-down
soring. SH3B-05: 68(2.677)

[ -4.710.18%5)

2.6(0.102) d)a hole

RH2B

RH4B

Tota) length irom surface including sockel.

SH2B-05: 61.5(2.421) or less. SH28-51: 39.6

11.559) or less.

Total length from surface including hold-down
" spring. SH28.05: 63.8(2.5) or less. SH28-51:

41.6(1.637) or iess.

2.8(0.102) dia hple

-0.8n019 )
= [=751;
T LaTeders
ﬁ=T§. 1 OH
g.‘_" 2n0.8261

35.6(1.401) or less

Total length from surface including sockel.

SH4B-05: 61.5(2.421) or less. SHEB-51: 39.6

11.5591 or less.

Total lengih from surface including hoid-down
P= soring. SHB-OS: 63.5(2.51 or less. SHeB.51:
41.611.637) or less.

4.710.185)

0.5 (0. 018)
‘E_L * = =) 5 -0.510.012) fus
i E =
N SR E o e E
2 _ [} Iy =
s 3111.2201 Z
35.6(1.401) or less O g 411.614)
35.6 (1.40 1) or iess -
P.C. BOARD TERMINAL TYPE
RH1V2 RH2v2 -
| 210.00m
—_ e .Il
3-2.4(0.9941 dia holes T oS00 8-2.410.0841 dia holes §
0.5(0.019) = 4.m0.105) o.s«o.Lom i %
= 1] - —1 ey =
- =i 8 s b | .LI -t g
b ' abumdidan { d - 5 b : 12.5(0.492) Hutet wir] = o
- & iged é;t 1O : 7.8(0.307)
‘ I““’ - I I I’Je.c'w.zsm ghri f 7 e
— / 410.973) oswom | 35 I 1060.383) e 2
35.6(1.401) or less 1410.551)  2-2(0.078) gia. holes e :i 181) 21(0.8626) 14.5(0.570) iz
s00. . 50.570) | g

RH3V2

35.6(1.401) or less

2(0.078)
B i
< i3
o o &
11.2.4(0.004) gia hotes | S S L3
0.840.019) gl
T+ § ! -
= T+ ol 8 -
-—t v w5 ]
3 ul 1~ :! :_L
N L.._{....T g
0.50.019 |  31)1.220) e s
4.5(0.1811 g2
L ~ =

35.811.401) or iess

RH4V2

35 6 o tesy

35.6(1.401) or less

£
[-3
&
N
2
3011.181) g =
100.3931 -
R & g
.5(0.019) . T3
- > = - ;' r
- - - e 8 ' ~+——
T —_—- S b T T E
l ~ & =
Ut & g ——-—§ &
GO v g g 8
4.610.181) ~ .

L




RELAY socligrgg Illﬂl:

SH SERIES SOCKETS

" SNAP-MOUNT SOCKETS

e SHi1B-05 w @

Type: Blade, Snap-Mount/surface mount
Terminal: (Coil) M3 screws/(Contact) M3.5
screws w/captive wire ciamp

Wire Size: Max. up to 2-#12 AWG
Electrical Rating: 250V, 10A

Relay No.: RH1B, RHN1B, RAHB, RBHB
Hoid-Down Spring: SY2S-02F1, SFA-101; SFA-202

zc munat
rangements
&) 1

ﬁ

e SH2B-05 w @

Type: Biade. Snap-Mount/surface mount
Terminal: M3.5 screws w/captive wire clamp

Wire Size: Max. up to 2-#12 AWG

Electrical Rating: 250V, 10A

Relay No.: RH2B, RAMB, RBMB

Hoild-Down Spring: SY4S-02F1, SFA-101, SFA-202

SH3B-05 ® @&

Type: Blade, Snap-Mount/surface mount

Teemenal
Arsangement

i

Terminal: M3.5 screws w/captive wire ciamp . '%;f:é, Mounting ate

Wire Size: Max. up to 2-#12 AWG 57 g¢ E—s-

Electrical Rating: 250V, 10A L - o;l@:’

Relay No.: RH3B, *RH2LB : 6 er@"

— ) Wi

Hold-Down Spring: SH3B-05F 1, SFA-101, SFA-202 | R e T

(*Latching type relay) €

* SH4B-05 n @ " sonmn e
' —— ey

Type: Blade, Snap-Mount/surface mount
Terminal: M3.5 screws w/captive wire clamp

|/

Y Mouning Holes

3

20165

2y

Wire Size: Max. up to 2-#12 AWG o
Electrical Rating: 250V, 10A - ;]l Q
Relay No.: RH4§ n :‘:x_ﬂ"ouzm;‘"”; .
Hold-Down Spring: SH4B-02F 1, SFA-101, SFA-202 J“m-ﬁ
Dlmens-ons indicated in nches
‘ SY SERIES SNAP-MOUNT SOCKETS: SEE NEXT PAGE

Viounting Rails p.53 ® Surface Mounting
~ Rail Mounting Snap-Mount Sockets p.55

Snap-Mount Sockets p.53

47



ELECTRICQ‘IEE}?_MPONENT P00 P

0/ ~0/
REFERENCE DWG #4425 - @/-ﬂ@a

meme £7/,30, 3/72.313

ST T PUBAAS, sCORCKEE STREET
MANUFACTURER; 4 itz 2510

DESCRIPTION: 22 s #BUTTFn OPendml—

PARTNUMBER: S2P48 w_S27R4K

5 52 AABA
Push Rush Cap %" Extended Cap
Button Color _ _CatNo Cat No
Black . S2PABA1 " 82PABB1
Red S2PABA2 S§2PA8B2
Green 52PABA3 52PASB3
Less Cap S2PA8 S2PA8
Actuator Black S2RA1A1 S2RA1B1
Cap Red S2RA1A2 S2RA1B2
Green S2RA1A3 S2RA183
Yellow S52RA1A4 S2RA1B4
Blue S2RA1AS S2RA185
Gray S2RA1A6 S2RA1886
Brown S52RA1A7 S2RA1B7
Orange S2RA1A8 §2RA1B8
Mushroom 1%" Head 2%" Head
Head Color _CatNo_ Price Cat No
Red §2PBSD2 $34.20 52PBIE2
Less Head 52PBY 28.20 52PBR9
Mushroom Black S2RB3D1 6.00 S2RB3E!
Head Red S2RB3D2 6.00 S2RB3E2
Onty Green S2RB3D3 6.00 S2RB3E3
9 Yellow S52RB3D4 6.00 S2RB3E4
Blue §2RB3D5 6.00 S2RB3ES
Gray S2RRB3D6 6.00 S2RB3ES
Brown §2RB3D7 6.00 S2RB3E7
Orange S2RB3D8 6.00 - S52RB3ES
ContactBlocks:
NEMA
Rating Contacts Cat No
Q300 (OC SPOT)  NO S2BAK
Q600 (DC SPST) NC 52BAJ
A600 (AC) NO-NC (SPDT) §2BJK

8 mawoperator NO (Early Make) S2BAH
Earny maxe comact diock cioses before S2BAK
NC (Late Break) $2BAE
Late Ereak comact DIOck opens atter S2BAJ.

Sustabia tor use On low enengy leves cir- Logic NO-NC (SPDT) __ 52BAR
SSS HESRCSSy Sames. Reed _ .5 Amp, 200VAC
- Switch 10 Watt Max Resistive Load Only
UL Listea For
Class 1 Divimion 2.

-

Ordering instructions

®For other colored operators. add last 2 digits of cator cap.
Example: Yellow Flush Burton: S2PA8A4 (A4 indicates S2RA1A4 Color-Cap).
Exampte: Green Mushroom Heaa: S2PB90D3 (D3 indicates 52RB3D3 Heao).

*Comact blocks are orderea separately.

*Legeng Plates page €33,

*Lens guarad page £25.

®Arrocennae nana £79
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Pilot Devices

Oii Tight )
H Accessaries
__PILOT - @ Replassment Lamps
DEVICES
Accessaries
Clear TN Boot covers the flus or raiseg push but- Cat No
Protective § ¥ ton operator so that ice or other foreign
Boot U cannot intertere with bution 52AABA
Push ‘\‘ Prevents accidemal operation of the push
Button button and requires operation 1o be premegi-
Guard B} tated. Fits any push button, Pugh button S2AAGP
-~ guard. when instalieq, provides a recess of %~
e, on a flush push burton Operator
- -
Guard for ' "~ For 1% mushroom heag. It guards are
Mushroom { reguired on adjacent buttons, additional
Head " ._") hole spacing is required. Can be used on S2AAGM
-g' push-puil devices,
Padlock
Attachment /™ f( Fits flush push button, S2AALA
[ ‘L : Fits raised push button. S2AALB
Padlock . - - Fits push button selectar operator illumi-
ver - nated and non illuminateg mushroom
Co i]‘ﬁ heads. Can be usea 10 lock these devices S2aALs
< —— in the off position.
Lock Nut -~ For tightening lock nuts on ail oil tight Class 52 and BJ Type 52MAWB
Wrench ( = S - push buttons, setector switches, pilot
ﬁ-—-:"‘ Class 52 Automouve s2MawA
o/) and Compact Type
Hole Ve Provides oil fight seal for unused mounting ~ Corrasion Resistant 52AAHS
Plug holes in stations, Steel. Gray S2ABHS
Stainless Steel S2ABHS
Spare Keys SO1CH (1 Key) D28671015
Grounding Kit Provides grounding for atl Class 52 when Grounding Ring S52AL109145

used in plastic enciosures.

Replacement Lammps

Base Class Type Lamp Voits  Lamp No Cat No
Miniature 51.52 Fiashing Lamp (Repwces 753 lamp) 6 267 D13758017 ==
Bayonet 51,52 6V Units, Full Vottage 6 785 013758024
§1.82 Transtormer 6 755 D13758024
" 51.52 12V Units, Full Votage 12 1816 D13758008
A 52 120. 240V, Full Votage 24 1829 D13758009
Rush 1o Test - .
51.52 24V Units, Fuil Voitage 24 1829 D13758009
52 120V. Full Volitage 120 120M8 D13758019
52 Neon B2A (NE-51H) D13758010
Voitage Voltage Voltage
LED 52 Color SVAC/DC 24VAC/DC 120VAC/DC
Rea D1375803s5 013758038 013758041
Green D13758038 013758039 D13758042
Amper D13758037 D13758040 013758043

E22 Furnas

Discount Schegdule £,

3 Discount Sehomus D



Pilot Devices
Qil Tight
: B Cantrol Units -
B Selactar Operating Fasitions
8 Contact Sequence
Contact and Cam Selection
1. Under Selector Fosition fing the selector operanon
required (2, 3 or 4 positions).
2 §elect the_qomaq operation required for each selector
——us Eosmon'(x indicates when Contacts are ctoseq).
3. The Cam Letter column identifies the cam of the
Selector operator.
e From 4, Contaqt blg:ck ::ust be assembileg in posttion shown tor
Lever or Key Operator each circuit appiication,
Levyel Pgsm'an 5. Cam D. E or G may be ordered a i sauis ..ce by
Selector X ingicates Cam Contact Block changing the 6th character of the selector Catalog
Posmon contactclosed Ltr  Garng Mounting number. Ex: Selector with O cam: S2SA2DAB.
: 6. Ccamon Spning retum selectors are Witineu .» - contace
Letft Right - Left Right blocks,
\ y 4 Viewed trom rom 7. Contact scheme for each cam shows possibilities for that
cam.
X o A 82BAJ (NC) L or R 8. To order selectors with different color insens, 1ake last
o X S2BAK (NO) L or R digit of insert and substitute for iast digit of seiector.
2 flluminatea : White-52SA2AA8 Rea-52SA2AA2
X fo) 52BAJ (NC; - 9. 52BJK(SPDT) biock can be used on cams A, B.C.D.E
i o X A 52BAK (NO) L & G, where NO & NC are fmounted on the same side.
-. ; Left Center Right Push Operators
250 = \ l / Level Position o
2 X O o S2BAK (NO) R Selector X indicates Cam ntact Block
N o o X S2BAK (NO) L Position contact closed Ltr Cat No Mountng
wun x X 0 B smay Ny L Left  Rignt Let Rignt
E (o] X x S2BAJ (NC) R N 7 Viewea from tront
=] X 0 x (2)"52BAK (NO) L or R NODO ND
X O o c 52BAJ (NC) LorRA X 0 o o S2BAJ (NC) R
E o] o x S2BAK (NO) L or R X X 0 o o S2BAJ (NC) L
E 3 (o] X o0 D 52BAJ (NC) L or R 0O X o x S2BAK (NO) R
Q o 0 x 52BAK (NO) L or R 2 00 o x 52BAK (NOY L
() X 0 0 g 28AK (NO) Lo’ X0 0 0 " sBAJ NG) LA
o X o 52BAJ (NC) L or A O X X x S2BAK (NO) L or R
X o o 52BAJ (NC) L X X X O $2BAJ (NC) L
o X o G S2BAJ (NC) R X 0 X Xx §2BAJ (NC) R
0 o x S2BAK (NO) L or R OX 0 0o R S2BAK (NO) R
Numinateq O 0 o x S2BAK (NO) L
X O o S$2BAJ (NC) L Left Center Right
(0] ®) X 52BAK (NO) L \ '
o) X 0 B S2BAK (NO) R NONDND
O o x S2BAJ_(NC) al X X0000 82BAJ (NC) LT
*Wirea in paraiiel. 3 X0Xxo00 s 52BAJ (NC) [
Left  Right OX000Xx 52BAK (NO) R
Left Center Center Right Oo00oxo0xXx 52BAK (NO) L
\ \ / / DBUMGM
X 0 0 o 52BAK (NO) R N Buton not soresses.
4 0 X 0 0, mBa N -
O o X O 52BAS (NC) R
(0] (] QO X 52BAK (NO) L

Ordering Instructions

*Other cotor inserts ara availabie by ordenng separate insers.
*Contact blocks are ordered separately page £22.

E28 Furnas



DESCRIPTION AND
MATERIAL

CABLE

USES

GUIDELINES

ORDERING
INFORMATION

NOTE

ELECTRICAL COMPONENT
REFERENCE DWG #4425 %00/-01 /R0 P

MAKUFACTORER, S5 e 2248,
DESCRIPTION: (o aiezmiz. v/ “45/css
PART NUMBER: B/ -/ §FS v DLSO-F~

L =) EmP o DLSCN

*Moided neoprene.

*Two 1o twelve contacts, 12 AWG.

*Up o 750 voC.

«Up to 20,000 PSI.

*Bulkhead connectors open face pressure roted to S000 Psi.

*Connactors in this series are molded on g standard 24° length
of 16 AWG SO cable unless otharwlse specifiad.

*Bulkhead connectors have 12° feflon leads, Type E per MIL
16878/4 18 AWG.

*Light to heavy duty applications.
* Hazardous environmenis.

*All mounting surfaces require a 32 finish.

*Lubricate mating surfaces with 3M Silicone Spray or squivalant,
DO NOT greasel” Conneclors must be lubricafed on o regular basie,
*Lubricate o-rings with Dow Corning #111 Valve Lubricant or
equivalant,

*Align Index pin prior te mating. _

*Avald nleks and euts around confacts aog these ars the sealing
surfaces.

*Elostomers ean be seriously degraded if exposed to direct.
sunlight or high ozone lsvsis for extendsd perlods of time.
*Connectors should nol be allowed fo dry out. If ihls occurs
seak in water befors uss,

*0o not over tighten bulkhead nuts.

*Do not pull on caoble to disconnect.

*Avold sharp bends af cable eniry fo connector.

*Locking sleeves gre aptional, specify when ordering.

*Bulkhead connectors do not come with nuis and washers, If
required, please specify when erdering.

*OM connectors de not come with overmolding boois, If required,
please specify when ordering.

*For Minl Low Profile sse Technlcal Bullstin 65 80



MAY W3 "33 @9:47AM IMPULSE ENTERPRISE

P.3/3

MIL/MBH-18 PLUGGABLE lMP UL SE
CONFIGURATION
FACE VIEW
GUIDE PIN
4 4
o ﬁouunmne
30 J = 18 CONTACT
2z
[ Wi~ 18-FS MOUNTING TORQUE . nol fo sxceed
7 DR BH-FS/\P 100 in/Ibs
88 MATED PRESSURE RATING {psi) 10,000
DUMMY FOR
g B BHLFS, \AL-7S WoC-18-up
MATED DUNMY PLUG FOR
LENGTH o | B{ DIA et m_u& m_up IIDC-18-FS
‘ NOTE: Delrin locking slesve aveilable (DLSD-M or F).
.28 ‘ ] Brags/Stainless Steel nut and washer available}
: (8/ssnwa).
_* 50 ‘ . Bulkhead recepiacle not yet available.
S MBH= 18-4P JQ\
& \ / POLYURETHANE
; uR-18-P
1 30 |
' T 1.00 HEX SCALE 1:2
P
g VBH-18-55
. B 5/8-18 UNF~2A '
BRASS/
STAINLESS
12 TEFLON 't SIEEL
LEADS
\_ SCALE 1:1 ' -/

Technice! Bullalin 65 85

" rev 0593



ELECTRICAL COMPONENT
REFERENCE DWG #4925~
TEM# A2 > | (08 -fHrdoh 206

L 14

VAL (CHT, P37
MANUFACTURER:

/
Q

TLANVT 1 Auers N

A Rl

DESCRIPTION: L (awsen, 2ot )

PART NUMBER: /2E /310 —1/—103 o/

/25 ~4/33 ~403

INCANDESCENT BASE
Moots MIL-L-3881. Uses T-31s incandescent 1amD with miniature davonet
bass. RmzbizsmMMum'm'dlmmm. Less iamp.
R Mat Encn, Lotp or
INCANDESCENT BASE Wpe o T o 100-248 250499
Enciosed assemblies for neavy-duty industriai apphicstions. Gasketed lens. 1250410-1 110 Soider —— T m——
Lens gives 180° fight soread. Uses 686 incandescent (bayoner or sersw - ..
mount! tamp. Suognu without tamp. Unit measures 1We™ x %—. 125-1310-11-103 Scrow o
x Nat Each, Lots o . NEON BASE
Uses B1A (NE-51) neon (amp. MHas built-in §6K resistor
Ype Na. i Vo |l [amam  (hes B1A (NE-SH Mounts in e clsarancs nots. Lass famp. 0" O
FOR 6S8 SCREW BASE LAMPS - N ' . o et Esch, Loes of
103-0901-05-100 Side. .. . T - .. - .
103-3101-08-13 Fixed . ° - -, Type do. Town. 149 100-249 =)
FOR E58/DC BAYONET LAMPS ., - 1350400-11-143 Soldar - i
1033207205103 Fizea . b - L R BRIGHTNESS
163-3502-05-1 3 Moveadie .- -~ e HIGH NEON BASE
Usuwme-stmmmmmmmmman 110-125
- J vmmnmuamm-w-mmwm
o7 " NEONBASE™ "7 ™ 7" "7 e _ T
For use with the 674 (NE-45) candsiora scrww Oade ame. Lams has ouilt-in - : ot
resistor. Overail 81xe aoproximatety 1We” x 27A3°. Comes emal tooth 00-249
mnormnnnunuunmmmmlmmpym Trpe ta. T, bd b 250498
obtain necessary parts for seif-assemdly of COMpiete uniL. 125048331113 | Soider " g
. Nat Eascn, Lot of 125-1383-11-113 . Scrow . -~
Type Na. 124" 260. .| 100400 . - - HiGH BRIGHTNESS NEON BASE
Uses 82A (NE-51H) neon iamo. Has duitt-in 68K resistor for use on 210-250
103-311-05-103 o bl Rahd = - VAC or vOC. Mounts 1n 1As" cisarancs hole. Lass lamp.
LENS CAPSFORHOLDER Mot Excn. Lon of
ABOVE DOME-SHAPED LENSES ™ - . Weeta - | mem e T
R - ol . . ... Nt ESCH. LOtS of R 125838311183 Sceww
Lans No. Color 1089 100-349 280-490
1031231400 + Rea T -
101232403 + Green® - - - - S P -
WS I12T-A03 + Amper .. t .. -
103-3231-403- Rea . . ~d. [
103121240 Green* ... - ' ed. oo o - .
103-1213-403- Amoer s .

+Untrostea. - 3ack Frosiea. *Not recommenaea for use with neon iamps.

TORPEDO AND TORPEDO-FACETED LENSES

. Lens 3 Nat EaserLots ot

Lans Neo. Color - 109 100-249 250-499
1031331403 + Rea - -
105-1332403 + Green* ~ -
1031333403 + Amper
101333403 + White
10-1337-403 + Clear
1030831433 Reo .
100552400 Green®
1030833400 Amper
1030535403 White

+ Torpeao 1acstea untrosiea. <Torpeao untrosied, *Not recommenced for
uss wih neon 1amps. .

STOVEPIPE LENS CAPS FOR HOLDER ABOVE

i MNat Eson, Lots of

Type No. Lane Colar (2] 100248 250430
125-1131403° Rea : ™

13340°. | Green
1251133403° | Ainder
1251137403° | Clear
125111409 | Red . R
‘Unfrosted. + 8acx Frostea.



SERIES TL PRECISION TOGGLE SWITCHES

Versalle toQpie switches feature greater over-suriace creepage and
CISaranca CISIaNCS: JOuDIe Ilicon Sealing (Detween Cover and case as
well as between bushing and 109010 iever): integral termmais for stronger
WITING CONNECTIONS: StED CONSIrUCUON 107 MOre SPACE DETWeSN tarminals
o recuce the possidiity of shormng. Singie hole dusING Mounted. Meet
MIL-S-3950 (Immarsion) reauirements. Electricst Reting: (*) Shown in
raung adie beiow. Opersting Temperature: -85° 1o + 180° F. Comntaces:
Sliver cagrmum oxige. Toggre: Stanaara: wrrte for intormation and pnices
" on pull-io-uniock types that prevent accidental toggle Movement. i

ELECTRICAL COMPONENT
REFERENCE DWG #4258~ %0/-61

Temg /0¥ /06 _
HCROSw 17cl, /0 W SPRING ST
MANUFACTURER; “2€eReLT/ L4t 44252

———

DESCRIFTION: 7o0cca (e SwreH

PARTNUMBER: A7t (- 70

. o e . 3 . Clreust weh
o = B T Togpte a2
Ne. Micre MBRery Res-
ol Switch Numbor One Other
Petos MNe.. | e .-0'. .| sise Side
T2 48232 1 on On
LIML14 24823-9 1 on On
1 118 2482330 2--1 On° on
1M1 20823.23 |-V On- -1 On
cmre=d ITLIS -1 MR- {=- 2wed Op'ef~ Omre~-eq-
-2 20824-22 " 1.- B3| On On -
ITL1-4 28824-29 . 4. on On
2 ZTL1-8 2482430 (- 4 On* on
a3 2482423 - t---3~{ On- | On-
. ni-s 20824-28 4 | On On
- 4TL1-2 20828.22 {* 87| O On
S 4TL14 182829 - 8 o on
4 |-4TL1S | 2452530 )---8- | On° on:-- |-
s 4TL1. 24525-3 8. On On
* 4TL1-8 " | 2083828 [ On* ‘! On .
-k w.-  3POSITION TOGGLE " - - o
: . Clreut witn .-
I BRI, g P e D . Toomo At .
e gény - b - - = cems T
Ne. Mitary R N Lol :
of Swich Numaer | ing ‘Come | Other
Poles |- 3 * tor N Side
: 1TL1,1 2452321 1-: on On
* 1TLI-S. | 24823-31 2", <Ot -{ On
. 117 EI7 {- -2 on- | On; ——
] ITLL-21 | 24852324 |-- ¥-- on: | On
- 1TL1-31 | 2452323 {---1: - Oon |'On-
- 170183 | 2482332 2 On On*
ITL1-8 | 2682328 {..2, . on None
- | 2. | pes2eat -3 of | On- 1
g Imi-s 28824-31 4 on {On
.o .y 24824-27-1--4~1 On*- | ON- | On*--
2TL1-21 | 24528-24-|- 3+ | None | Off On.
2 .} ZTL131 | 2452433 3 None { On On
ZTL1-51 | 2452432 4. | Nons | On On*
aTL1-8t | 24838281 §| On* on Nonas -
- 1-10 { 274074 - fo-3 | On:. [-On .| Onv, -
1.50 | 374078 4 |.On: On On
. 1-70 } 274078 . .4. [ On’. | On | On° -
4TL1.3 248528.21 S |On.|Of On
4TL3.8 20824-315¢{ 6. | On*. | ON On
- 4TLI.7 2482827 { @6-.| On° on On°
ve 4TL1-21 | 24528-24-1 S .| None | ON On
et ATLI-JI.: 2482833 |...5. .! None. On..1.On: .
ATL1.81 | 248285-32 [ ] None { On On*
4 4TL1-8% | 24838-28 [} On on None
—en 4TL1.50 | 274082 .|~ ¢ Cn* |'On | On
ATL1-12 | 27808-Y ° [} On On ! On-
ATLI-T2 | 27408:3 8 Oon*® On On*




Specifications:

Temperature: -20°C to 55°C Operating
-30°C to 70°C Storage

Power: 12 0r24VDC
Isolated, reverse polarity and over
voltage protected.

Display: 240 x 128 graphic LCD, selectable and

adjustable red or green backlighting

Alarms:

Display

Enclosure:

ELECTRICAL COMPONENT
REFERENCE DWG #4925~ Zo0/-01 /o<

meMs /071207 . -
TS O TOTCOs /260 CypRESS CREE
MANUFACTURER: 65”4%%?%2K§%5€’

e

DESCRIPTION: _(e7zx0

LM —
PART NUMBER: »~ sx 2c00 £ 5373

—

LoN popLe
SP=320- 0y

4 setpoints each for Tension, Payout,
and Speed
Latching or self-acknowledging
Industry standard relay type/rating
De-energized or failsafe operation

57"Hx 7.6"Wx4.0"D
NEMA 4. splash proof, front panel
mount

P ﬂonw/ﬁ
v
_o0)
» qgﬁl’b\aﬂ 0
psv!
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CHAPTER 1
LINE MONITOR OVERVIEW

The M/D Totco Line Monitor is an instrument that displays the tension, payout, and speed of a

cable controlled by a winch. Information is dis
crystal display (LCD). Information is presente

Some screens include

bar graphs,

played in digital and graphical form on a liquid-
d on various screens which are user-selectable.
while others include large

digital readings. The most typical

. - TSN s . ey fo -
tn s moal A con ot s WV R SR0GENG 00 (L g g R . B A LR

screen is the Operator’s Screen in Figure 1-1.

LowAlarm  High Alarm

S
+

High-High Alarm

§
1000 - —
Numerical | PAYOUT FEET O 5000
Value ~—0, 76 2 —}—Bar Graph
TENSION LBS O 5000
SPEED FT/MIN -300 500
Keypad
AYOU. SCREEN . Label
Keypad Bar

!

=B wn|ws)|cn]as)

Figure 1-1. Typical Operator’s Screen

Values for tension, payout, and speed are shown both as numbers and horizontal bar graphs. The
bar graphs also show up to four alarm setpoints for low-low, low, high, and high-high alarms.
More information about alarms is in Chapter 3, Normal Operation.

The Line Monitor receives signals from sensors that measure tension, payout, and speed of a
cable. The tension sensor must have a 4-20mA output. Payout is measured by a phase-sensitive
(quadrature) position sensor. Speed is calculated by the Line Monitor from the payout signal.

The sections that follow describe the Line Monitor’s features and functions.

September 11, 1995
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Line Monitor - Chapter 1
Manual 90-10 Overview
Alarm Light
Power-On Light

M/D TOTCO
m »

N‘ A Liquid

Crystal

i Display

PAYOUT FEET 0

762

Five TENSION LBS o

Position
Keypad

SPEED FIMIN 300

=n) | ez

Figure 1-2. Front Panel

The operator can read the LCD in sunlight; it is backlit for use at night. Moreover, the
brightness and color of the backlight can be adjusted. Color ranges from green to red in
small steps (see Chapter 4, Configuration and Calibration).

The display operates in temperature ranges from -20°C to +70° C (-4° F to +158° F).Con-
trast can be adjusted via the front panel controls. The unit must be stored within the tem-
perature range from -30°C to +80° C (-22° F to +176° F).
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In the lower-left corner of the back panel are three holes allowing access for adjusting the -
screen contrast, setting the address of the Line Monitor on a network, and reset. Once the
Line Monitor is installed, the back panel will rarely need attending.
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CHAPTER 2
INSTALLATION

2-1 Overview

Install the Line Monitor by mounting it in a chosen location; then connect the wires for
power, sensors, and options. Make all wire connections to the termina] blocks on the back
panel of the Line Monitor.

This manual does not address sensor mounting. Install sensors according to manufacturer
recommendations.

2-2 Panel Mounting
2-2-1 Cutout

Locate the desired area in the operator’s console instrument panel and cut a hole to
the dimensions shown in Figure 2-1.

}4* 7.25 inches (188.15mm) ° *’}

5.25 inches (133.35mm)

Figure 2-1. Cutout
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2-3 Wire Connection

The operator can make wire connections to the Line Monitor using 13 or more terminal
blocks on the back panel (Figure 2-2). These terminal blocks are marked TB1 through

TB13. There can be an additional four terminal blocks installed on the

Line Monitor, each

mounted on an option module. Connecting the wires is simply a matter of stripping off

0.25” of insulation,

inserting the wire into the proper terminal, and tightening the screw

firmly.
TB1-1224VDC TR2-PWROUT TBI-RS4aS TB10-RLYY TB11-ALY2
ON/OF - ~CHASSIS A B A 8 M2 M1 G2 G1_M2 M1 G2 B1
(2 D DI D D IS DD O] 2 O D OTOD P O
e @ @ | ®
,é
@
O
=
(@]
=
o
B
=
‘ + A ~CHS A+ A-B+ B- M2 M1 G2 G1 M2 M1 G2 G
ADDR TBS-POS PWR m-aossa Tet13-RY4 TBI4-RLY3
Figure 2-2. Back Panel
2-3-1 TB1-12/24VDC (Power Input)

Connect either a +12 VDC or +24 VDC power source to TB1 as in Figure 2-3. If
an external switch is used, it is connected to the ON/OFF terminals as shown in
Figure 2-3. Otherwise, it must be jumpered.

The Line Monitor has input protection for both reverse polarity and over-voltage.

12VDC @ 2A max +

or
24 VDC @ 1A max

External or Jumper TB1

ONI_OFF
Switch ON
\ OFF
+

Figure 2-3. Input Power

September 11, 1995
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2-3-4 TB4-ANLG1 (Analog Input #1)

Connect the tension sensor to TB4. Use either two-wire or four-wire 4-20 mA sen-
sor transmitters for connecting the tension sensor to the Line Monitor. Connect
two-wire transmitters as in Figure 2-6; connect four-wire transmitters as in Figure
2-7. At a full scale input of 20 mA, the analog input drops less than 2.5 VDC
across the internal 100-ohm resistor between S+ to -S. Refer to Chapter 4, Config-
uration and Calibration, for more information.

TB4
o Q] vawvomn
XMTR S+ (+ Signal in)

i S-{ (- Signal In)
Jumper [ V- | (+24V Return)

Figure 2-6. Two Wire Analog input

T84
PWR IN V4| (+24V Output)
4-Wire +SIG S+| (+ Signal in)
XMTR -SIG s-| (- Signat in)
Common V- | (+24V Return)

Figure 2-7. Four Wire Analog Input
2-3-5 TB5-ANLG2 (Not Used)
2-3-6 TB6-ANLG3 (Not Used)
2-3-7 TB7-ANLG4 (Not Used)
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2-3-8-3 +12VDC

To supply +12V to the sensor, install a 1 K ohm resistor, as in Figure 2-

10.
‘ TB8
+ +12VDC
A {}K I
- Common
HAS _

~ Figure 2-10. +12 VDC Sensor Wiring
2-3-9  TB9-POS SIG (Payout Sensor Signal)

TB9 connects the payout sensor signal wires to the Line Monitor. Use one of four
different sensor wiring schemes as specified by the sensor manufacturer; refer to
the following four subsections for more information. Also refer to Chapter 4, Con-
figuration and Calibration.

2-3-9-1 TTL (0 to +5 VDC)

To connect a payout sensor that provides 0 to +5 VDC signals, connect
the wires as in Figure 2-11. The TTL signals must be referenced to the
common terminal, labeled -, of TBS. .

TB9 :
A+ TTL Phase A
A- N.C.
B+ TTL Phase B
B- N.C.

Figure 2-11. TTL Sensor Wiring
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2-3-9-4 NAMUR (Proximity)

To connect a payout sensor using NAMUR-type proximity sensing, con-
nect the wires as shown in Figure 2-14.

B8

+

é Jumper .

B ]
A+
e (L
B+|_|
B- L

Figure 2-14. NAMUR (Proximity) Sensor Wiring
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2-3-11

In Figure 2-15, Form A is normally open. If controlled in "Failsafe" mode, then it
will be closed during normal operation, and open during alarm or power off.

Form B is normally closed. If controlled in "Failsafe" mode, then it will be open
during normal operation, nad closed during alarm or power off. Refer to Chapter 4,
Configuration and Calibration, and Appendix B for more information.

Terminal Blocks for Analog Output and Aux Comm Option Modules 1to4

Option modules 1, 2, and 3, if they are provided, supply analog output signals for
tension, payout, and speed, respectively. The purpose of these option modules is to
supply a scaled voltage signal, which represents tension, payout, or speed, to
external monitoring instruments, such as a strip chart recorder or a computerized
data logger. Each option module has a terminal block.

For more information, see Chapter 4, Calibration and Configuration, Analog Out-
put Calibration.

2-3-11-1 Analog Output Option Modules

There are two types of analog output option modules:

. Nonisolated

. Ground isolated

Requirements for the nonisolated analog output module are in

Figure 2-16. .
+24 . +24
vdc . vdc
I I
9 -
Com Com
110 Volt DC Output Sourced 4-20 ma

Output can drive < 1KQ Load

Figure 2-16. Nonisolated Analog Option Module
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CHAPTER 3
NORMAL OPERATION

3.1 PowerUp

When the Line Monitor is powered on, it performs a short self-test and then shows the
Operator’s Screen. If the Line Monitor is working properly, the power-on light in Figure
3.1 turns green and there is a short, audible beep. The alarm light in Figure 3-1 tumns green
if there are no values in alarm; it turns.amber or red if there are one or more values in an

alarm condition.

Power-On Light . Alsrm Light

00

PAYOUT FEET

762

TENSION LBS

SPEED FIMIN =300

e

Figure 3-1. Operator’s Screen
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3-3-1 Keypad Functionality

During setup and calibration, the Line Monitor keys have the characteristics
shown in Table 3-2. The exception to this rule is the Operator’s Screen
(Figure 3-1) and the MORE key on the Menu Label Bar (Figure 3-4).:

Table :__’.-2. Keypad Functionality in Line Monitor Menu Screens

Key Label Function
S/IC Stop/Cancel, Exit, Abort, Escape
—> Move Cursor
T4 - Change value/selection at cursor location
<+ Enter/Select/Take Action

3-3-2 Label Bars

The label bar is dynamic, meaning it changes to indicate the purpose of each key
when the operator navigates among the various screens and menus. There are five
different label bars used in the Line Monitor screens and menus:

3.3-2-1 Operator's Screen Label Bar
Figure 3-3 shows the Operator’s Screen label bar.

S ravour IETYEl scReEN HETE

Figure 3-3. Operator’s Screen Label Bar

3.3-2-2 Menu Label Bar

The Menu Label Bar (Figure 3-4) is displayed when the operator navi-
gates to any Line Monitor menu.

Cexm ISR woRE

Figure 3-4. Menu Label Bar

3.3-2-3 ltem Label Bar

The Item Label Bar (Figure 3-5) is displayed when the operator selects a
menu item.
Use ¥ A then press MODIFY

v EreE v R

Figure 3-5. item Label Bar
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3-4-1-1 Using the ACK key to Silence a Horn

Silence a horn as follows:

1. Press the ACK key on the Operator’s Screen.
The ACK key automatically acknowledges and silences the Line

Monitor’s internal beeper and option relays that control external
homs. The Acknowledge Screen appears (Figure 3-8).

2. If the operator wishes only to silence a horn, press EXIT.
The Operator’s Screen (Figure 3-1) reappears.

3-4-1-2 Using the Ack Key to Clear All Relays

Clear all optional relays as follows:

1. Press the ACK key on the Operator’s Screen.
The ACK key automatically acknowledges and silences the Line

Monitor’s internal beeper and option relays that contro] external
horns. The Acknowledge Screen (Figure 3-8) appears.
2. Press ENTER.

The Line Monitor clears all option relays. The Operator’s Screen
(Figure 3-1) reappears.

3-4-2 PAYOUT Key

Use the Payout Screen to zero an existing payout value or to enter a preset payout
value.

Payout

RESET PAYOUT TO ZERO

SET PAYOUT TO - 1000

MODIFY=0 PAYOUT. NEXT to set
NEXT

=n| | ew|anas|

Figure 3-9. Payout Screen
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8. Press EXIT to return to the Operator’s Screen (Figure 3-1).

The payout value that the operator entered appears as a digital value
and is indicated on the bar graph.

3-4-3 CAL Key

Use the Cal Check Screen to engage remote calibration circuits through optional

relays in order to verify tension-sensor calibration. Refer to Chapter 4 for more
information.

Cal Check

CAL 1 is [ - auarws DisasLen:
CAL 2 is OFF Present Reading

From Sensor
TENSION 20569 «—
TARGET 1 20568
TARGET 2 8]
SERIAL NO. 7548
Use WA to control CAL CHECK
NE

~

KD 3 &Y 3 e

Figure 3-11. Cal Check Screen

3-4-3-1  Verifying Tension-Sensor Calibration
Use the Cal Check Screen to energize remote shunt calibration circuits
through optional relays as follows:
1. Press the CAL key on the Operator’s Screen.
The Cal Check Screen (Figure 3-11) appears with the Cal 1 status
field highlighted in reverse video.
2. Press A or ¥ to select ON or OFF.,

Select ON to energize remote shunt cal circuits and to OFF to deener-
gize remote shunt cal circuits, VERIFY TENSION value displays cor-
rect reading.

3. If the operator wishes to change the setting for Cal 2, press
NEXT to select Cal 2.

The selected data-entry field to the right of CAL 1 or CAL 2 highlights
in reverse video to indicate it is active.

September 11. 1995 Dacn 2.2
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3-4-4 SCREEN Key

Press ENTER to store the value or CANCEL to abort the selec-
tion.

Pressing either ENTER or CANCEL causes the Cal Check Screen to
redisplay the Item Label Bar as in Figure 3-11.

Use NEXT to highlight another TARGET field or press EXIT to
redisplay the Operator’s Screen.

~Screen

LAYO

U

UDiotal, Payour

sea vthen press MODIFY

v VIODIFY

=n|

AR

Figure 3-13. Screen Menu

3-4-5 Using the Screen Menu to Select a Screen Layout

Select one of these layout options as follows:

1. Press the

SCREEN key on the Operator’s Screen.

The Screen Menu (Figure 3-13) appears with the field to the right of LAYOUT
highlighted in reverse video to indicate it is active.

2. Scroll through the list six screen layout options in the LAYOUT field by
pressing A or V.

The names of the screen layout options appear in reverse video next to the
LAYOUT label.

3. 'When the desired screen layout option appears inside the highlighted
field, press MODIFY.

The Operator’s Screen screen layout that the operator selected appears on the
Line Monitor LCD.

September 11, 1995
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3-4-6-2 Digital Tension Operator’s Screen Layout

The Digital Tension layout (Figure 3-15) shows the digital value of the
tension in large numbers across the top of the screen and the values of
payout and speed in smaller numbers displayed to the lower left and ri ght
of the screen. There are no bar graphs used in this screen.

2770

TENSION ' LBS

1000 0
PAYOUT  FEET|SPEED FT/MIN

PAYO

Figure 3-15. Digital Tension Screen

3-4-6-3 Digital Payout Operator’s Screen Layout

The Digital Payout layout (Figure 3-16) shows the digital value of the
payout in large numbers across the top of the screen and the values of ten-
sion and speed in smaller numbers displayed to the lower left and right of
the screen. There are no bar graphs used in this screen.

1000

PAYOUT | FEET

2770 0

TENSION  LBS |SPEED FT/MIN

I L JL v il @

Figure 3-16. Digital Payout Screén
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3-4-6-6  Big Bar Graph, Payout Operator’s Screen Layout

The Big Bar Graph, Payout layout (Figure 3-19) shows the value of pay-
out in large numbers across the top of the screen and shows a large bar
graph of payout, its range, and its four alarm set values across the middle

1000

Payout Feet

i — o
' .

0

S

Figure 3-19. Big Bar Graph, Payout Screen
3-4-7 MENU Key

Press the MENU key to bring up the Main Menu in Figure 3-20. This menu is the
gateway to all configuration and calibration. For a description of the Main Menu,
see Chapter 4, Configuration and Calibration.

Main Menu

Display Adjust
Graph Scales
Calibration
System Setup

Press SELECT to make selection
N

=/un|wn/aa|as

Figure 3-20. Main Menu

September 11, 1995 Paae 3-13



BRI R T T L T TUr Y X7 S

Draft Copy: Version 3.0

CHAPTER 4
CONFIGURATION AND CALIBRATION

This chapter shows how to navigate through and use Line Mo
menus and screens for changing system values and
tor’s Screen, which is the Line Monitor’s default sc
tor’s Screen, refer to Chapter 3, Normal Operation.

nitor Configuration and Calibration
presets. The operator begins from the Opera-
reen. For a complete description of the Opera-

Figure 4-1 is a menu tree that shows the navigation routes from the Operator’s Screen. The Con-
figuration and Calibration menus and screens are available from the Main Menu.

Operator's Screen

ACK | [PAYOUT| | CAL |iSCREEN| | MENU

I ] ] | ]
Alarm | | Display | | Graph .
Setpoints | | Adjust Scales anq

System
Setup
]
] | {
Calibration 2 Point Data Out Operator Units-of- Ralay Network Aux Comm
Analog -

Setup Setup

Aarm Relay
Assignment|{ |  Tpe

Figure 4-1. Navigation Routes From the Operator’s Screen
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4-2 Alarm Setpoints Screen

Use the Alarm Setpoints Screen to enter setpoint values for tension, payout, or speed.

—Aldm Sepoinis

g PAYOUT | 1000 FEET
HIGH HIGH 4500

HIGH 3000

| LOW 750
" LOW-LOW 250

Pressa orw to select Channel
X \ 4 MIODIFY

I JENEES

Figure 4-3. Alarm Setpoints Screen

4-2-1  Entering Alarm Setpoints

Enter an alarm setpoint as follows:

1. Choose Alarm Setpoints on the Main Menu to display the Alarm Set-
points Scrgen (Figure 4-3).

2. Use the A or ¥ keys to select tension, payout or speed within the hi gh:
lighted character field.
The tension, payout, or speed field appears near the top of the Alarm Setpoints
Screen.

3. Use the NEXT key to highlight the alarm value to be modified next to
HIGH-HIGH, HIGH, LOW, or LOW-LOW.

The character field to the right of the alarm parameter that the operator selects
highlights in reverse video to indicate it is active.

4. Press the MODIFY key to change the selected value.

The Data-Entry Label Bar appears (Figure 4-4), and the digit cursor is dis-
played.

Press ENTER when complete
CANCEL DIGIT> e DEC ENTER

Figure 4-4. Data-Entry Label Bar on the Alarm Setpoints Screen
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4-3-1  Adjusting the Backlight Brightness
Adjust the Line Monitor LCD backlight brightness as follows:

1. Choose Display Adjust on the Main Menu to bring up the Display
Adjust Screen (Figure 4-5).

The Display Adjust Screen appears; the number field to the right of the Back-
light Brightness item is highlighted in reverse video to indicate it is active,

2. Press MODIFY to change the Backlight Brightness value.

The Display Adjust Screen goes into configuration mode, the Data-Entry Label
Bar appears (Figure 4-6), and the digit cursor is displayed.

Press ENTER when complete
CANCEL DIGIT> INC DEC ENTER
Figure 4-6. Data-Entry Label Bar on the Display Adjust Screen

3. Use the DIGIT> key to move the digit cursor and highlight the digit to
be modified.

4. Use the INC or DEC keys to increment or decrement the selected digit.
5. Press the ENTER key to accept the desired value.

The number field containing the modified digit displays the new value in
reverse video. The Backlight Brightness now conforms to the new setting. The
Item Label Bar is redisplayed (Figure 4-5).

6. Press the EXIT key.
The Main Menu appears (Figure 4-2).
4-3-2 Adjusting the Backlight Color
Adjust the Line Monitor LCD backlight color as follows:

1. Choose Display Adjust on the Main Menu to bring up the Display
Adjust Screen (Figure 4-5).

The Display Adjust Screen appears.
2. Use the NEXT key to select Backlight Color.

The number field to the right of the Backlight Color item is highlighted in
reverse video to indicate it is active.
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4-4 Graph Scales Screen

Use this screen to configure the bar-graph display on the Operator’s Screen for tension,
payout, or speed. The left scale value is the left side limit in the bar-graph range, and the
right scale value is the right side limit in the bar-graph range.

Adjusting Graph Scales affects bar-graph displays only. It does not affect alarm operation
or digital readouts. .

NOTE

Exchange the LEFT SCALE and RIGHT SCALE values to display
graph-scale changes in the opposite direction.

Graph Scales |
1000  reer

LEFT SCALE 0
RIGHT SCALE 5000

Press A or- ¥ to select Channel
NEX

r

=3/un|we/aa)|cn)

Figure 4-8. Graph Scales Screen

4-4-1 Entering Graph Scale Values

The procedure for entering Graph Scale Values is as follows:

1. Choose Graph Scales on the Main Menu to bring up the Graph Scales
Screen (Figure 4-8).

2. Use the A or ¥ keys to select tension, payout or speed.

The tension, payout, or speed label appears near the top of the Graph Scales
Screen.

3. Use the NEXT key to highlight the LEFT SCALE or RIGHT SCALE value.
4. Press the MODIFY key. |
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4-5 Calibration Submenu

Use the Calibration submenu to check sensor calibration, calibrate sensors, and to cali-
brate analog-output modules. Highlight one of the following options using the NEXT but-
ton:

Cal check

Two-point calibration
Data calibration
Analog-output calibration

Each of the above options is explained in the subsections that follow.

Choose Calibration on the Main Menu to bring up the Calibration Submenu (Figure 4-10).

Calibration

Cal Check
Data (alibration
Analog Output Cal

Press SELECT to make selection
NE .

=/ cn|en|uafun]

Figure 4-10. Calibration Submenu
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4-6-2 Enterning Numbers Into the Scratch Pad

Use the TARGET 1, TARGET 2 and Serial No. fields in the Cal Check Screen
to store tension calibration constants entered into the unit from Calibration Data
Sheets or by CAL circuit demonstration. These values are visual references to
compare with the CAL circuit TENSION value..

The Target1, Target2 and Serial Number fields are for user
convenience only. The instrument has no “intelligence” regarding
these numbers.

NOTE

Use the Cal Check Screen to verify tension-sensor calibration as follows:

1.

Press the CAL key on the Operator’s Screen.

The Cal Check Screen (Figure 3-11) appears with the Cal 1 character field
highlighted in reverse video.

Use the NEXT key to highlight the desired character field to the right of
TARGET 1 or TARGET 2. or S/N.
The character field that the operator selects highlights in reverse video to indi-
cate it is active.
Press MODIFY.
The Cal Check Screen goes into Configuration Mode, brings up the Configura-
tion Label Bar (Figure 3-12), and displays the digit cursor.
Press ENTER when complete
(N[5 DIGIT> INC DEC ENTER [N

Figure 3-12. Data-Entry Label Bar on the Cal Check Screen

Use the DIGIT> key to move the cursor to the digit space (one of seven)
to be modified.

The digit that the operator seleéts highlights in reverse video.

5. Use the INC and DEC keys to increase or decrease the highlighted digit.

6. Repeat Steps 4 and 5 as needed.
7. Press ENTER to store the value or CANCEL to abort the selection.

Pressing either ENTER or CANCEL causes the Cal Check Screen to redisplay
the Item Label Bar as in Figure 3-11.

Use NEXT to highlight another TARGET field or press EXIT to redisplay
the Operator’s Screen.
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The Data-Entry Label Bar (Figure 4-14) appears, and the digit cursor is dis-
played.

Press ENTER when complete

Digtt> INC pec BEIE

Figure 4-14. Data-entry Label Bar on the Two-Point Calibration Screen

8.

10.

11.
12.
13.
14.
15.

16.

17.

18.
19.
20.

Use the DIGIT> key to move the digit cursor to the digit space (one of
seven) to be modified.

Use the INC and DEC keys to increment or decrement the highlighted
digit.
Press ENTER to store the value or CANCEL to abort the selection.

At this point, load on sensor is read (captured) and assigned to display the
value entered.

The Item Label Bar reappears.

Use the NEXT key to highlight the High Cal Point character field
Apply a maximum load to the tension sensor.

Press MODIFY.

The Data-Entry Label Bar (Figure 4-14) appears, and the digit cursor is
displayed.

Use the DIGIT> key to move the digit cursor to the digit space (one of
seven) to be modified. .

Use the INC and DEC keys to increment or decrement the highlighted
digit.

Press ENTER to store the value or CANCEL to abort the selection.
The Item Label Bar reappears.

Press EXIT to redisplay the Operator’s Screen.

It is very important to record the numbers that the Line Monitor
shows for the offset and slope for each sensor after they are
calibrated. Keep the recorded numbers in a secure place. They can
be used to restore calibration if Line Monitor data becomes corrupt.

- NOTE

4-7-2 Shunt Calibration (Remote Calibration)

Use the Two-Point Calibration Screen to do Shunt Calibration as follows:

1.

Navigate to the Two-Point Calibration screen:
Main Menu > Calibration > Two-Point Calibration

September 11, 1995 Paae 4-13
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3. Use the NEXT key to highlight Signal From.
4. Use the A or ¥ keys to highlight Cal 2.
5. Use the NEXT key to highlight the Low Cal Point character field.
6. Press MODIFY.

The Data-entry Label Bar appears (Figure 4-16), and the cursor changes to the
digit cursor.

Press ENTER when complete

Digit> INC DEC

Figure 4-16. Data-entry Label Bar on the Two-Point Calibration Screen

7.

10.
11.
12.
13.

14.

15.

16.

17.

18.

To key in the appropriate tension value of the low tension standard for
the Low Cal Point on the screen, use the DIGIT> key to move the digit
cursor to the digit space (one of seven) to be modified.

Use the INC and DEC keys to increment or decrement the highlighted
digit.

Press ENTER to store the value and capture the Low Cal Point: press
CANCEL to abort the selection.

The Item Label Bar reappears.

Use the NEXT key to highlight the Signal From character field.
Use the A or ¥ keys to select Cal 1.

Use the NEXT key to highlight the High Cal Point character field.

Press MODIFY.
The Two-Point Calibration Screen will show the Data-Entry Label Bar (Figure
4-15), and the digit cursor is displayed.

To key in the maximum tension value of the high load standard for the
High Cal Point on the screen.

Use the DIGIT> key to move the digit cursor to the digit space (one of
seven) to be modified, use the INC and-DEC keys to increment or decre-
ment the highlighted digit.

Press ENTER to store the value and capture the High Cal Point; press
CANCEL to abort the selection.

The Item Label Bar reappears.

After the calibration is completed, be sure to enter Sensor in the Signal
From character field.

Press EXIT to redisplay the Operator’s Screen.
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6. Once the desired number is entered, press ENTER to store the value or CANCEL

10.

11.
12.

to return the original value,
Press Next to select Siope.
Press Modify if changes are required.

The Data-Entry Label Bar appears (Figure 4-19), and the cursor changes to the digit
cursor.

Press ENTER when compiete
Digtt> INC DEC ENTER
Figure 4-19. -Data-entry Label Bar on the Data Calibration Screen

To enter the “slope” calibration factor, use DIGIT> to move the digit cursor and
highlight the desired whole number digit position.

Use the INC and DEC keys to increment or decrement the number in the highlighted
digit space.

Once the desired number is entered, press ENTER to store the value or CANCEL
to return the original value.

Repeat Steps 2 - 10 for tension, payout, and speed, until all settings are correct.

Press Exit to return to the Cal Submenu.

Page 4-17
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4. Press Modify.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The Data-entry Label Bar appears (Figure 4-21), and the digit cursor is displayed.
Press ENTER when complete
Digit> INC pec IEIER
Figure 4-21. ﬁata-entry Label Bar on the Analog Output Cal Screen
Use DIGIT> to move the digit cursor and highlight the desired whole number
digit position.
Use the INC and DEC keys to increment or decrement the number in the high-
lighted digit space.

Once the desired number is entered, press ENTER to store the value or Cancel
to return the original value.

Use the Next key to highlight the top value in the right column of the screen.
This number represents the percentage of the minimum analog output.

Press Modify.

The Data-entry Label Bar appears (Figure 4-21), and the digit cursor is displayed.
Use DIGIT> to move the digit cursor and highlight the desired whole number
digit position.

Use the INC and DEC keys to increment or decrement the number in the high-
lighted digit space. '

Once the desired number is entered, press ENTER to store the value or Cancel
to return the original value.

Use the Next key to highlight the bottom value in the left column of the screen.

This number represents the maximum graph scales value of tension, payout, or speed
thata will be displayed on the Operator’s Screen.

Press Modify.

The Data-entry Label Bar appears (Figure 4-21), and the digit cursor is displayed.
Use DIGIT> to move the digit cursor and highlight the desired whole number
digit position.

Use the INC and DEC keys to increment or decrement the number in the high-

lighted digit space. Make number selection based on the external display
device or a digital mulitmeter.

Once the desired number is entered, press ENTER to store the value or Cancel
to return the original value.

Use the Next key to highlight the bottom value in the right column of the
screen.

This number represents the percentage of maximum analog output.

Page 4-19
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4-10 System Setup Menu
Use the System Setup Submenu (Figure 4-22) to display screens for setting:
* Operator Privileges
* Units Of Measure
* Relay Setup Optic;ns
* Network Setup
* Aux. Comm. Setup

Procedures for using each System Setup screen are in the sections that follow.

System Setup

Operator Privileges

Units of Measure
Relay Setup

Network Setup

Aux. Comm. Setup
Press SELECT to make selection

Figure 4-22. System Setup Submenu

Paae 4-21 Qantambhar 14 4000
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The highlighted privilege, Y or N, changes to its opposite.

4. Repeat the above procedure for each privilege to be changed.

5. Once the desired privileges have been entered, press EXIT.

NOTE

If the operator chooses N for System Setup, he will not be able to
enter the Operator Privileges Screen without a password.

4-10-2

Units of Measure Screen

Use the Units Of Measure Screen to choose the units of measure and precision for
displayed numbers of tension, payout, and speed.

NOTE

Units of measure are displayed text only. The calibration is NOT
adjusted automatically to follow the units. If units are changed,
recalibration is required.

The precision can be set as a positive or negative number up to seven. Positive
numbers define the decimal precision. For example, a precision of 0 means no dec-
imal place is shown (the displayed number looks like xxx with no decimal point);
a precision of 1 means xxx.x is shown; 2 means xxx.xx is shown; 3 means xxx.xxx
is shown; and so forth. Negative numbers define how many digits are rounded off.
For example, 0 means that all digits of the measured number are displayed (like
XXXXX); -1 means the last digit is rounded to the nearest ten (like xxxx0), -2 means
that the last two digits are rounded to the nearest hundred (like xxx00); -3 means
that the last three digits are rounded to the nearest thousand (like xx000);and so
forth.

The procedure for using the Units of Measure Screen is as follows:
1. Navigate to the Units of Measure Submenu:

Main Menu > System Setup > Units of Measure
The Units of Measure Submenu (Figure 4-24) appears.

Paae 4-23
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11. Repeat Steps 2 through 8 until Tension, Payout, and Speed are config-
ured.

12. Press Exit.
The System Setup Submenu reappears (Figure 4-22).

NOTE

If Tension or Payout units were changed, then recalibration is
required.

4-10-3 Relay Setup Submenu

Use the Relay Setup Submenu to choose the alarm assignments and to tell the Line

Monitor what each relay does. Refer to Appendix B, Alarms and Relays, for more
information.

The procedure for using the Relay Setup Submenu is as follows:
1. Navigate to the Relay Setup Submenu:

Main Menu > System Setup > Relay Setup

The Relay Setup Submenu (Figure 4-26) appears.

Relay Setup

Relay Type

Press SELECT to make selection
NE

KD e s ae

Figure 4-26. Relay Setup Submenu

2. Use the A or ¥ keys to select Alarm Assignment or Relay Type.
The operator’s selection highlights with a dark field to indicate it is active.
3. Press Select.

The submenu corresponding with the operator’s selection, Alarm Assignments
or Relay Type, appears.
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7. Repeat Steps 2 through 6 until all assignments are correct.
8.  Press EXIT.

4-10-3-2 Relay Type Submenu
The Line Monitor controls relays in one of six different ways, depending
on the function (purpose) of the relay. The purpose of a relay is referred
to as a relay type. Relay type refers to the way the instrument controls the
relay; relay type does NOT refer to the type of physical relay installed.

The term “latched” means that once a signal exceeds an alarm setpoint,
the relay will remain in the alarm state until it is acknowledged via the
front panel. It has to be acknowledged even if the signal has returned to
the normal range.

The term “unlatched” means that the relay will reflect the present signal
value; it does not need to be acknowledged.

Use the Relay. Type Submenu to tell the Line Monitor how to control
each relay. The relay position (Relays 1 to 4) are in the left column of the
screen and the relay types are in the right column.

The procedure for using the Relay Type Submenu is as follows:

1. Choose Relay Type from the Relay Setup Submenu.
The Relay Type Submenu (Figure 4-28) appears.

 Relay Type

Relay 1
Relay 2  UNLATCHED HORN
Relay 3 REMOTE CALL
Relay 4  UNLACTHED RELAY

Press A or ¥ to select Type
IS R BV WIS

Figure 4-28. Relay Type Submenu
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4-10-4 Network Setup Screen

Use the Network Setup Screen to designate the line monitor as a sensor input unit
or a remote display unit.

For line monitors designated as Sensor Input Units, it is necessary to set the rotary
switch on the back of the unit until the first unit reads “1” on the Rotary Switch
Field in the Network Setup screen. Then use the rotary switch to set each succeed-
ing Line Monitor in numerical order from the first: 1, 2, 3, etc.

For Line Monitors designated as Remote Displays, it is necessary to select the
Remote Display number in the first field of the Network Setup Screen. Then use
the rotary switch to match the winch number most commonly displayed. In the
Operator’s Screen, select the winch number to be displayed now. Use the same
procedure to make the remote display number in numerical order.

4-10-4-1 Configuring the Line Monitor as a Sensor Input Unit

The procedure for configuring the Line Monitor as a Sensor Input Unit is
as follows:

1. Navigate to the Network Setup Screen:
Main Menu > System Setup > Network Setup

The Network Setup Screen (Figure 4-29) appears.

Network Setup

SENSOR INPUT UNIT

Rotary Switch 1

Press A or V¥V to select Channel
NEXT

e

Figure 4-29. Network Setup Screen

2. Use the A or ¥ keys until the top field reads SENSOR
INPUT UNIT.

The top field reads Sensor Inpuf Unit highlighted in reverse video.

3. Adjust the rotary switch on the back of the unit to the appro-
priate setting.
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4-10-5 Aux. Comm. Setup Screen

Use the Aux. Comm. Setup Screen to configure serial communications to a cus-
tomer computer or other device via RS-232 or RS-485 connectors. Possible con-
figurations via the Aux. Comm. Setup Screen are:

* Changing the data interval

* Changing data-transmission baud rate

* Enabling or disabling parity

* Choosing even or odd parity

The Line Monitor recognizes these commands from an external device:
* SS (Single Scan)

* CS (Continuous Scan)

* CD (Configuration dump)

For complete information on the communications protocol, refer to Appendix
XXX. .

Use the Aux. Comm. Setup Screen as follows:
1. Navigate to the Aux. Comm. Setup Screen:

Main Menu > System Setup > Aux. Comm. Setup
The Aux. Comm. Setup Screen (Figure 4-30) appears.

Aux. Comm. Setup
Data Interval (1/4 sec) |
9600 BAUD

Parity Enabled? N
Odd Parity? N

Press A or ¥ to select Channel
NEXT

=n/un/es|cales

Figure 4-30. Aux. Comm. Setup Screen
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ELECTRICAL COMPONENT
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PART NUMBER:_/2E 30/S FAKG,

2-wire AC, 2-wire AC/DC, 3-wire DC inductive switches
Ci use with Brad Harrison Mini-style connectors
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