








Systems Wiring Information

Typical for FFRFABS and Mod |

Make sure connector
is locked nto place
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. TN : )
AR clearance side marker lamp

Min of 3.9" inches - 23.6" Max
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Note: Cover all exposed connections Mandatory L.ocation of ABS Lamp

before painting or undercoating left side of trailer (Roadside)
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Inspection of System

Recommended
Production Testing

On-Line (Bogie) ABS check.
This step will ensure the ABS svstem minus power cablellight is functioning

Test Equipment: 12VDC power source, only ABS power
cable with ABS light connected, DDU.

1. Charge the supply and service air systems.

2. Connect test power cable to wiring harness power lead.

3. ABS valve should "blow-down" a brief shot of air.

4. ABS test light shotuldyflash "on, off".

5. Plug DDUinto theDDWjoutlet: DDUshould read "07".

6. Rotare "curb" side whegl stowly: DDU should read 1A (bar).
7. Rotate "road" side wheé¢] slowly: DDU should read 1B (bar).

DDU Screen

AL 18 1A mym o A -
EVSII - T P 24} 128 24 i28
a K b iga A7 ;38 54 tam

rote =3 Note =& Note =7

Reference page 12 for corfelafing faults

properly.

Finished Trailer & Inservicea
ABS check

Test Equipment: 12VDC power source. DDU

Charge the supply and service air svstem.

Apply power source to 7-way receptacle.

ABS valve should "blow-down"a brief shot of air.

ABS light should flash "on, off".

Plug DDU intothe DDU outlet: DDUshould read "07".

P

N L

NOTE:

If indicator stays illuminated during
ABS checks. see code on DDU and
reference Diagnostic Table on page 12.
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Using Diagnostic Tools

The ABS system is designed with built-indiagnostic checks for troubleshooting. A
separate device is required for viewing faults. Below are 2 methods thar can be used for

checking the ABS system diagnostics. Also there is a PC based program available on
the market.

DDU

1. Connect the cable to the DDU and 1o the trailer ABS connection.

2. Power up the ABS system.

3. TheECU performs a svstem test. The DDT will displaythe ECU configuration
and the most recent fault during the test.

4. Depress and hold down the buttonon top until a different code appears in the
wigdowand then release. (repeat until the CA appears)

5. Depress once more after the CA on the display and the codes should scroll
throughithle DDU display. This operation clears all fault codes from memory.

6. ReapplvipeWweryo the ABS svstem again.

If there are no active faults, then an (07) should appear on the DDU displav

and the properlamyp’flash.

8. If there are faultCodes_shown. then record each fault and reference page 12
of this manual "possibie Cguses" section of faults: diagnose and repair each
problem and repear step§ | through 7.

9. Caution: Only use a 12 volfDC bartery.

MPSI (requires Midland-Grau adapier cable)

1. Connect the cable to the MPSI and to the tFaiiefABS connection.

Power up the ABS svstem.

Once powered up the MPSI screen should read "Adifomaric or Manual.

Press the "Enter"key pad for " Auromaric " (functior ke¥ backs out of last

command). .

4. The screen display should read "Scanning forcontrollers®

5. After a few seconds the display should read "requesting dara from brakes
trailers "then" crearing data list".

6. The displav should read "Acrive or InActive Codes are present”.

7. Press function and hit enter for truck. The display should read:

W k3

% "Acrive Codes. InActive Codes. MIDs received, and change MIDs"
8. Scroll through the listof codes by using the Tup and ¥ down arrow keys.
Cable 9. If there are fault codes shown. then record each fault and refercnce page 12

of this manual " possible causes " section of fault: diagnose and repaireach
problem and repeat steps 1 through 7.

10. For freezing a line. printing.clearing codes. changing MIDs. and copying
screens. please consult your Pro-Link 9000 instruction manual.

11. Caution: Only use a 12 volt DC barteryv.

Page 14




fidland-Grau PC based ABS Diagnostic Program
Diagnostic Troubleshooter) requires Midland-Grau PC
lagnostic kit

o install the Midland-Grau PC based program:
1If this program is already installed on vour PC, please move down to line 6)

Insert the Midland-Grdu diskette into a floppy drive.
With the Windows ProgramMapnager on the screen. open the File menu. then select the
Run command.
In the Command Line box. typelind-\serup.exe
Click on OK.
Follow the instructions on the screen, AfVou are using the kevboard. use the arrow kevs
or Tab to move around on the screen. ' '
Tostart the diagnostic program for MidlandéGrau ABS svstem. double click on the icon.
Next vou will have to power-up the ABS svsterfi./so,the ECU will have DOWET.
Move the mouse or use Tab key to highlight th€”ONbutton.
Click on the ON button or hit enter.

0. The system configuration screen will appear on the your PC screen.

1. The following information will be shown on the screen’ (if nothing is on the screen. start
the program over again or reboot system. and reapply power to'the ABS)
a. Wired ABS ECU configuration (number of sensors and valvés)

Stored ABS ECU configuration

ABS ECU Part Number

ECU Tyvpe

ECU SerialNumber

a0 o

Note: Pictorial representation of the ECU tvpe and wiring configuration as well
as the active diagnostic code on the ECU, will appear on vour PC.
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Using Diagnostic Tools

Midland-Grau PC based ABS Diagnostic Program
(Diagnostic Troubleshooter) (Continued:)

12. The following options are available on the PC screer.
(Fault Codes. Solenoid Valves, Part Number and Help Panel)
13. Fault Codes: '
a. Click on the fault codes button to view Active and Stored Fault Codes.
b. To clear codes. click Clear Fault Codes button.
c. To verify wheel speed input click on the Verify Wheel Sensors burtton.
1. Clickon the Wheel"Spe@ds button to start recording wheel speed inputs.
(rotate individual whegl 10 Werify sensors are wired correctly)
2. Clickon the Stop Wheel Spegd burton to stop recording.
Note: 1. MPH is displayed on the topof menu screen
. Sensors are colored in once sénsor inputs are received.
. The signal is stored in memory
(toclear memory of stored signal.£€yit and click Fault Code butron)

1
2
3

14. Solenoid Valves:
a. Click on Red. Yellow, or Blue Solenoid buttons to eniergize individual valves
to verify modulator valve wiring and operation.
b. To view solenoid voltage. click on the View Solenoid Veltageburton.
13. Part Number:
a. Clickon "View Data Stored on Page 0" of ABS ECU (F9) to read.dulian date code
and Midland part number.
b. Click on "View Data Stored on Page 1" of ABS ECU (F1) the program is shipped
with no information and can be programmed by the user.
c. Click on "Write Date of Page 1" of ABS ECU (F3). Informationcan be entered here
and willbe saved in memory. Example: (Test Date, Manufacture. Vehicle ID,etc.)
d. To verify that the new information has been stored. click the "View Data Stored
on Page 1" button of ABS ECU.
16. Help Panel:
Use the help panel to view more information about the ABS ECU program.
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Using Diagnostic Tools

INFO CENTRE

Midland-Grau Info Cenrre
(A Vehicle Mounted DisplavilUstiy)

Introduction: .
INFO CENTRE is a side of trailer mounted diagnostic unitused for readout of fault
codes. plus other informationas available in the ABS Electronic Unit(ECU).

The INFO CENTRE is normally connected pérmanently to the ECU's diagnostic
connection. While the ECU is powered from its-n0gmal sources. (stoplightor
permanent) information is transferred to the InfoCenitre’s memory. which can be
recalled.

INFO CENTRE has two buttons marked up and down and a tightarrow for sub menu
items. It has an internal battery which allows readout of information (including fault
indication). The Info Centre shuts down after a period of 15 seconds of non-use.

The INFO CENTRE offers these fearures:
Diagnostic Codes

Sensed Wheel Check Command

ECU Serial Number

Product Tvpe

Clear Codes

See INFO CENTRE manual for more information....

rRPage 17




Installation Instructions and Parts Manua]
Manual de Instrucciones de Instalacién y Lista de Partes
Manuel d’'instructions d’installation et de pieces

Power Units
Unidades de Energia
Groupes Moteurs

Models 62617, 62618, 62619

ICKERS

Ravised 10/96

02-116001

rega2apwuvn
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General Safety Information

WARNING: Read safety
information carefully before

attempting to assemble,
install, operate, or maintain these
products. Faiiure to comply with these
instructions may result in personal
injury and/ar property damage. Retain
these instructions for future reference.

1. Make all electrical cannections in
accordance with the National
Electrical Code (NEC) and
Occupational Safety and Health Act
(OSHA) to avoid electric §hock and
fire hazards.

2. Avoid potential for oil spills afd
slippery floor conditions by:

Vickers Power Units

* Mounting oil reservoir on a
level surface

® Maintaining leak-free hydraulic
hose or pipe connections to the unit

® Not overfilling the unit with
hydraulic fluid

Do not exceed recommended
operating temperatures or unit

components may become too hot {0

handle. Overheated components
create a potential for burns.

Ensure that the relief vajve setting

does not exceed the pressure of the

lowest rated componeant connacting

o

into the power unit, or the rating of
the power unit.

Make sure that all pressurs is
releasad fram the system before
attempting to remove or repair any
valve, pump. or any portion of the
system. Failure to follow this
procedure may result in the release
of pressurized hydraulic fluid with
the potential for severe personal
injury.

Make sure that all electrical power is
disconnected before attempting
remaval or repair of any valve,
pump. or any other component in
the system.

Models 62617, 62618, 62619

Description

Seif-contained hydraulic power
sources feature a heavy-duty industrial
vane pump design. For powering
hydraulic equipment in demanding
applications such as pressing, clamping,
chucking, transferring, actuating, lifting
and indexing.

The power package comes completely
assembled and includes the following
standard equipment:

e \Vickers models V10 or V20
vane pump (depending on H.P.)

e Heavy gauge steel tank

& 3-phase, 230/460V, 60Hz, 1800
RPM TEFC magtar with C-face mount

* Motor/pump adapter

® Adjustable relief valve

¢ Filler/breather

¢ Pressure gauge

* OQillevel gauge

* Return-line spin-on filter

e Clean-out port in tank

@ Vickers, Incarporated 1984
All Rights Raserved

Return
line
filter

Pressure
gage

Resarvoir

Clean out
cover

Filler/Breather

Relief valve

Liquid level
indicator with
thermometer

@-x— Drain piug
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Power Unit Installation and Start-Up Information

1. While in transit or during installation, of dual voltage motors. Jog the 8. The fluid level should be maintained
a power unit may be subjected to metor to check rotation. Polyphase so it always shows in the sight
many unusual conditions. On motors are bi-directional and proper gauge. This is of utmast importance
systems with separately mounted rotation can be established by in preventing condensation from
pumps and motors, the alignment reversing any two power leads. collecting on uncovered cooling
between shafts should be checked coils, if an immersion type heat
with an indicator or straight edge 5. Check for proper pump rotation by exchanger is ins:alled.
and adjustments made if necessary. Jogging the motor on/off quickly.

Pump misalignment drastically Proper rotation is clockwise (CW) 9. After the first few hours of operation,
reduces bearing life. facing shaft end of pump. any foreign material from the
system plumbing will be flushed to

2. Select a well ventilated area to 6. System pressures should be set as the reservoir. It is good practice to
install the power unit. low as possible to prevent drain and replace the initia! filling

unnecessary fluid heating; on and tc clean the reservoir and

3. Fill the reservoir through the some applications, this setting may suction strainer.
filler-breather with a good Quality be from 50 to 200 PS| ahove
hydraulic oil: necessary static pressures to 10. For maest indusirial applications, an

e Ambient temperature 0°F to overcome dynamic pressure drop or operiarling tempe_rature of 150°F is
160°F, use SAE 10 grade togachieve proper acceleration. cons;c?red ma)ir‘rjum. At higher
NOTE Xpesenced i maitaiing relabl
EO%TF? ﬁg;rg?ge;gt;gdsf Flo See jtem #4 of General Safety and consistent nhydraulic control,
’ Infarmationgection. component service life is reduced,
o Fill to top of the fluid level hydraglic fluid deteriorate; and a
gauge on the reservoir 7. Pump noiée agd™Crackle” is most potertial danger to operation
often caused by air gntering the personnel is created.
® Do not overfill pump suction. The'tightening of NOTE
suction fittings will uswdlly eliminate See tem #3 of General Safety
4. Connect the motor to the proper SU.Ch probtems. i pumg il ig Information section.
; . prime, vent pump discharge'to
efectrical source. checking the tmosohers ¢ rabiish fluid flofd
motor namepiate for proper wiring aimespners 1o esia Y ’

Operation

Note: Never run unit without oil to avoid damaging unit.

1. Atinitial startup, start and stop motor 2. Bleed all air from hydraulic system to 3. Re-check reservoir oil level after a

several times to allow the pump to
prime before full flow begins.

prevent erratic operation of the
pump.

few complete cycles of the hydraulic
system and refill if necessary.
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Adjusting Relief Valve Setting

R e e e e

LY 4
The relief valve on this unit is factery set  operating pressure requirad. To adjust 5. With wrench, turn the adjustment
at 1000 PSI. Refer to the Specification the setting, refer to the following steps: screw:
section before adjusting the relief valve
to make sure that you are within the 1. Turn unit on. A. Clockwise (CW) to increase
cperating limits of the motor being used. pressure setting.
2. Block supply port or extend cylinder B. Counterclockwise (CCW) to
_ NOTE to full stroke so oil is going over decrease pressure setting.
See item #4 of General Safety relief valve at 1000 PSI.
Information section. 6. When desired pressure is reached
3. Check pressure gauge. on pressure gauge, tighten lock nut.
It is recommended that the relief valve
be approximately 100 PSI higher than 4. Loosen lock nut on relief valve.
Operating Specifications
Filtration 10 micrengfeturngt 49 micron inlet
Operating termperature 150°F maximim
Fluid viscosity 150-500 SUS
Fump rotaticn Clockwise (facing shaft end of pump)
Inlet pressure 5 In, Hg. vacuum P
~ s
Maintenance
1. Motor rotation is clockwise looking at 5. Keep the reservair filled with for maximum life of the power
the fan on the motor. hydraulic fluid. To properly perform pack and fluid.
the dual function of lubrication and
2 Moéor be:g:gs_tsrglto;e ??@Z%cé transmission of power]' fiui 6. MakKe frequent inspection of
once a yearwi © ' [ecommended hydraulic fluids are hydréafigfuid and change if
0 : : .
3. Fiuid reservoir should be filled to . ] T ed. Insta) aretun ine
maintain fluid level between the two * f«mblent temperature 0°F to : er:&gr: rgslpee per;a caty
black lines on sight leve! gauge. 160°F, use SAE 10 grade possibie replacement.
4. Recommenced ail filter maintenance ¢ ?mbiem temperature 32°F o " ):ere? ;h;:: ltric:l‘z:aﬁ of irtand
schedule. Change ail filter the first 200°F, use SAE 20 grade oreign materiais.
fime after about 50 hours. After the ® Operating at fluid temperatures 8. Keep electrical connections clean

2?5 t;jr;wirs-hange ol fiter every below 140°F is recommended
Note: At least once a year or every 4,000 operating hours, the reservoir should be
drained and the suction strainer and air vent filter should be replaced. At this time,
check the antire system for possibie future difficulties. Some appiications or
environmental conditicns may dictate such maintenance be performed at more
frequent intervals.

and tight.
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Specifications

Max. Shpg
Tank Cap. Cu. In. GPM Oper. Wit.
Model (Gallons) Per Rev. Disp. HP RPM Phase Press. (Ibs.)
62617 20 1.0 7.5 7.5 1800 3 1500 PSI 260
62618 20 1.0 7.5 10 1800 3 2000 PSI 260
62619 30 1.39 10 10 1800 3 1500 PSI 275
i
1 Dimensions

Model

Width Length Height

62617

18.00 28.25 2412

67618

18.00 29.75 24,12

62619

18.00 38.25 24.12

TK20P
62617 & 62618




V10 Vane Pump Breakdown

Part Number

Qty. Models
Detail Req'd. Description 62617 & 18
1 4 Screw 1278
2 1 Cover 372883
3 1 Q-Ring ~ a 169822
4 1 Spring 3435262
5 1 Pressure Plate 374343
6 1 Rotor ~ 351247
7 12 Vane Kit (12) * 923500
8 1 Ring ~ 317678
9 2 Pin 39640
10 1 O-Ring * & 199823
11 1 Body 352699
12 1 Shaft Seal o 263585
13 1 Retaining Ring 106541
14 1 Bearifg 148423
15 1 Retaining/Ring 87541
16 1 Shaft 374338
17 1 Key 142843
Compiete Pump 625624
' Cartridge Kit 823468 S
A Seal Kit (Standard) 923548 N

Seal Kit (Viton) 919772




V20 Vane Pump Breakdown

Part Number

Qty. Model
Detail Req’d. Description 62619
1 4 Screw 131486
2 1 Cover 313657
3 1 Spring 28422
4 1 Pressure Flate S/A # 359287
5 1 Bushing 280267
8 1 O-Ring * 154090
7 1 Ring ~ 328152
8 1 Rotor = 502256
g 12 Vane Kit (12) ~ 823493
10 1 O-Ring * 154090
11 2 Pin 2478
12 1 Body 280689
13 1 Seal” 229235
14 1 Retaining Ring 98653
15 1 Bearing 98574
16 1 Shaft 280372
17 1 Key 5881
18 1 Retaining Ring 109875
19 1 Complete Pump 62625
* Cartridge Kit 923481
A Seal Kit (Standard) 8922733
Seal Kit (Viton) 919805
* Includes Bushing 280267




Relief Valve Breakdown

Item Number Qty. Req'd. Description Part Number Models 62617, 62618 & 62610
1 1 Knob * 580426
2 Shim ~ 326317
3 Washer ~ 84520
4 1 O-Ring * # : 262332
5 1 Plunger * 283948
6 1 Spring ~ 583837
7 1 Caver* ' .

8 1 Piston ~ 290057
] 1 Seat” 580427
10 1 Plug* 315632
11 1 O-Ring"~ & 263436
12 1 C-Ring "~ & 262361
13 1 IanerSoring 2077
14 Quter Spring Not Used
15 1 Plug 343740
16 1 O-Ring” » 263484
17 1 Seat 343153
18 1 Piston 343154
19 4 Drive Screw AX-36212
20 4 Screw 1031
21 1 Lock Screw ~ 283849
22 1 Nut 1485
Complets Valve 62629
Body -
g Caver Assambly 341281
* Seal Kit (Std) 810422

Seal Kit (Viton)

| C@{@CT )G

1
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Model 62617 Parts List

Item Number Description | Part Number

1 Motor, 7'/; HP, 1800 RFM. 213 TC. TEEC SP-13763-01

2 Return line filter — Vickers OFRS—15-F—10
Replacement element 573082
Complete filter 736323

3 Pressure gage 5X370

4 Relief valve — CS~03-C-30 62629

5 Pressure port - /g—14 SAE straight thread

6 Pump = V10-1P5P-1"20 62624

7 Filler breather 1A759

8 Return line port - 1"-12 NPT

9 Suctiémstrainer — OF3-08-10 1A310

Model 62618 Parts List
ltem Number | Description Part Number

1 Motor, 10 HP, 1800 RPM, 215 TC. TEFC SP-11748-01
Return line filter = Vickers OFRS-15-P—10
Replacement element 573082
Complete filter 736323

3 Pressure gage 5X370

4 Relief vaive — C5-03-C-50 625829

5 Pressure port — //g—14 UNF-28

6 Pump - V10-1P5P~1"20 62624

7 Filler breather 1A7S9

8 Return line port ~ 1"-12 NPT

9 Suction strainer — OF3-08-10 1A310




Model 62619 Parts List

Item Number Description Part Number
1 Motor, 10 HP, 1800 RPM, 215 TC, TEFC SP-11748-01
2 Return line filter — Vickers OFRS—15-P—10

Replacement element 573082
Complete filter 736323
3 Pressure gage 5X370
4 Relief valve ~ CS—-03-C—-50 ) 62629
5 Pressure port - 7/g—14 UNF=28
6 Pump - V20-1P7P-1"2Q 62628
7 Fillembreather 1A758
8 Returniline port—1"—-12 NPT
g Suctientstrainer — OF3-10-10 1A311

N




Troubleshooting Guide & Maintenance Hints

Coupling

Pump Relief vaive

e
[ [Lm M ]
Filter .,
EXCESSIVE NOISE g Warning: Read General Safety Information section
prior to attempting any maintenance.
Problem Cause | Remédy
Pump Noisy Cavitation Any orgall ofithe following:
* Replace/dirty filters.
*  Wash strainer® in solvent compatible with system fluid.
* Clean clogggd.imfet line.
* Clean resefvoirdreather vent.
* Change system flUigh
* Change to proper pumpgdrive motor speed.
¢ Qverhaul or replace supercharge pump.
¢ Fluid may be too cold.
Air in fluid Any or all of the following:
* Tighten leaky inlet connection.
* Fill reserveir to proper level (with raré exception all return lines
should be below fluid level in reservolr) .
* Bleed air from system.
* Replace pump shaft seal (and shatft if worn at seal journal).
Coupling mis-aligned | Align unit anc check cencition of seals, bearings and couplings.
Pump worn or damaged Qverhaul or replace.
Motor Noisy Coupling mis-aligned | Align unit and check condition of seals, bearings and couplings.
Motor or coupling worn or Overhaul or replace.
damaged
Relief Valve Setting too low or too ciose to Install pressure gage and adjust to ¢correct pressure.
Noisy another valve setting
Worn poppet and seat i Overhaul or replace.




EXCESSIVE HEAT

Warning: Read General Safety Informaticn section

—— prior to attempting any maintenance.

Problem

Cause

Remedy

Pump Heated

Fiuid heated

Instail pressure gage and adjust to correct pressure (keep at least 125
PS! difference between valve settings) .Also refer to Fluid Heated below.

Cavitation

Any or all of the following:

* Replace dirty filters.

* Clean clogged inlet line.

* Clean reservoir breather vent.

¢ Change system fluid.

* Change to proper pump drive mator speed.
* Qverhaul or replace supercharge pump.

Air in fluid

Any or all of the following:
* Tighten leaky connections.

¢ Fill reserveir to proper leve! (with rare exception all return lines
should be beiow fluid level in resarvoir.

* Bleed air from system.
* Replace pump shait seal (and shaft if warn at seal journal).

Relief or unicading valve set toa
high

Installpressure gage and adjust to correct pressure. (Keep at least 125
PSidifferance between valve setting).

Excessive load

Aligndinit and check condition of seals and bearings. Locate and
carract mecnanical binding., Check for work load in excess of circuit
desigme

Pump worn or damaged

Overhaui arfeplacss

Motor Heated

Fluid heated

Install pressure’gage [and adjust to correct pressure. (Keep at least 125
PSI difference betweengalve setting).

Relief or unloading valve set too
high

Install pressure gage and adjust to correct pressure. (Keep at least 125
PSI difference betweeft valve satting).

Excessive load

Align unit and check condlition of;seals and bearings. Locate and
correct mechanical binding. Check forjwerk load in excess of circuit
design.

Mator worn or damaged

Overhaul or raplace.

Relief Valve Fiuid heated Install pressure gage and adjust to corregt prassure (keep at least 125
Heated PSS! difference between valve settings). Also refer to Fluid Heated below.
Valve setting incorrect I Install pressure gage and acdjust to correct pressure (keep at least 125
' P&l difference between valve settings).
Worn or damaged valve | Overhaui or replace.
Fluid Heated System pressure too high i Install pressure gage and adjust to correct gressure (keep at least 125

PSI difference between valve sattings).

Unloading valve st toe high

Install pressure gage and adjust to correct pressure (keep at least 125
PGl difference between valve settings).

Fluid dirty or low suppiy

Change filters and also system fluid if incarrect viscosity. Fill reservoir to
preper lavel,

Incorrect fiuid viscosity

Change fiiters and also system fluid if incorrect viscosity. Fiil reservair to
nroper level,

Faulty fluid cooling system

t Clean cooler and/or ccoler strainer. Replace cooler control valve.
| Repair or replace cooler.

Worn pump, valve. motor,
cylinder, or other component

Overhaul or replace.




INCORRECT FLOW @ Warning: Read General Safety Information section
prior to attempting any maintenance.

Problem Cause ; Remedy

No Flow Pump not receiving fluid Any or all of the following:

* Replace dirty filters.

* Clean clogged iniet line.

* Clean reservoir breather vent.

* Fill reservoir to proper level.

*  Overhaul or replace supercharge pump.

Pump drive moter not operating

Overhaul or replace.

Pump to drivefcoupling sheared

Check for damaged pump or pump drive. Replace and align coupling.

Pump drive motos turning in
wrong direction.

Reverse rotation.

Directional control setiin
wrong position

Check position of manually operated controls. Check electrical circutt
on solenoid operated controls. Repair or repiace pilot pressure pump.

Entire flow passing over
relief valve

Adjust.

Damaged pump

@Gheck for damaged pump or pump drive. Replace and align coupling.

Improperly assembied pump

Overhatl or repiace.

Low Flow Flow control set too low Adjust.
Relief or unloading valve set Adjust.
too low
Fiow bypassing thru partially Overhaul or replacé 467 ~ Check position of manually operated
open valve controls. Check eféCtrigal circuit on soienoid operated controls. Repair
ar repiace pilot pressire/pump.
External leak in system | Tighten leaky connections. Biegdsair rom system.
Yoke actuating device inoperative | Overhaul or replace.
(variable displacement pumps)
RPM of pump drive motor Replace with correct unit.
incorrect
Worn pump, valve, motor, Overhaul or replace,
cylinder. or other components.
Excessive Fiow control set too high | Adjust.
Flow

Yoke actuating device inoperative
(variable displacement pumps)

Overhaul or replace.

RPM of pump drive motor
incorrect

| Replace with correct unit.

Improper size pump used for
replacement

Replace with correct unit.

I(.,




INCORRECT PRESSURE @ Warning: Read General Safety Information section
prior to attempting any maintenance.

Problem | Cause | Remedy

No Pressure Pump not receiving fluid Any or all of the foilowing:

(No Flow) * Replace dirly filters.

* Clean clogged inlet line.

* Clean reservoir breather vent.

* Fill resarvoir to proper level.

* Overhaul or replace supercharge pump.

Pump drive motor not operating Overhaul or replace.

Pump to drivee@gling sheared Check for damaged pump or pump drive. Replace and align coupling.

Pump drive motor turning in Reverse rotation.
wrang directions
Diractional control setin wong Check position of manually operated controls. Check electrical circuit
position i an solenoid operated controls. Repair or replace pilot pressure pump.
Entire flow passing over relief vaive Adjust.
Damaged pump 1 Check fcr damaged pump or pump crive. Replace and align coupling.
Improperly assembled pump ; Overhaul or replace.
Low Pressure | Pressure relief path exists . ’ Refer 40 remedies above for No Pregsure and the following remedies.
Flow cantrol sat too low f Adjust. S
Reiieflunicading valve set too low | Adjust. "o,

Flow bypass thru partially open ‘ Overhaul or replate — or ~ Check position of manually operated control.
valve ’ Check electrical circuit on salenoid cperated controls. Repair or replace
pilot pressure pump.

External leak in sysiem \ Tighten leaky connectiong. Bleed air from system.

Yoke actuating device inoperative i Overhaul or replace.
(variable displacement pump) |

RPM of pump drive motor i Replace with correct unit.
incorrect !

Worn pump, valve, motor, ¢yl etc. | Overhaul or replace.

Pressure reducing set too low | Check position of manually operated contrél. Check electrical circuit on
solencid operated controls. Repair or replace pilot pressure pump.

Bamaged pump, motor or cylinder | Overhaul or replace.

Erratic Air in fluid | Tighten jeaky connections. (Fiil reservair to preper levei and bhieed air
Pressure i from system).

Worn relief valve : Overhaul or replace.

Ceontamination in fluid [ Replace dirty fiiters and system fluid.

Accumulator defective or has lost I Check gas valve for leakage. Charge to correct pressure,

charge. i Overhaul if defective.

| Worn pump. motor or cyiinder i Overhaul cr replace.

Excessive Pressure reducing, relief or i Adjust.
Pressure unloading valve misadjusted |

Yoke actuating device inoperative | QOverhaul aor replace.
(variable displacement pumps) ‘

Pressure reducing. relief or Cverhaul or replace.

unloading valve worn or damaged
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FAULTY OPERATION @ Warning: Read General Safety Information section

prior to attempting any maintenance.

Problem | Cause | Remedy

No No flow or pressure Refer to Incorrect Flow Chart.

Movement Limit or sequence device Overhaul or replace.

(mechanical, electrical or

hydraulic) inoperative or

misadjusted

Mecharical bing Locate bind and repair.
No command signal to Repair command console or interconnecting wires.
servo amplifier

Inoperative or misadjusted Adjust, repair or replace.
servo amplifier

Inoperative servovalve QOverhaul or repiace.
Worn or damaged cylinder Overhaul or replace.

or moter

Slow Low flow Refar todncorrect Flow Chart.

Movement — . . ; , P - .
Fluid viscosity too high Fluidsmay be too cold or should be changed to clean fluid of correct viscosity.
insufficient control pressure Refer tofincorréct Pressure Chart.
for valves
No lubrication of machine ways | Lubricate.
or linkage
Misadjusted or malfunctioning | Adjust, repair or replacel
servo amplifier
Sticking servovalve Clean and acjust or replade” Chéck condition of system fluid and filters.
Worn or damaged eyl. or motor | Overhaul or replace.

Erratic Erratic pressurs | Refer 10 Incorrect Pressure Chart.

Movement = g Any or all of the following:

* Tighten ieaky inlet connection.
* Fillreservoir to proper level (with rare exceptiondll return lines
should be beiow fluid level in reservoir).
* Bleed air from system.
* Replace pump shaft seal (and shaft if worn at sedl journal).
No lubrication of machine ways | Lubricats.
or linkage
Erratic command signal | Repair command console or interconnecting wires.
Misadjusted or maifunctioning | Adjust. repair or replace.
sarvo amplifier
Malfunctioning feedback Overhaul or replace.
transducer.
Sticking servovalve | Clean and adjust or replace. Check condition of system fluid and filters.
Warn or damaged cyl. or motor } Cverhaui or replace.

Excessive | Excessive flow | Refer io Incorreet Flow Chart.

Speed or Malfunctioning feedback | Overhaul or replace

Movement [ ‘ ' ;

transducer.

Misadjusted or malfunctioning i
servo amplifier !

Adjust. repair or replace.

Overriding work load

' Adjust. repair or replace counterbaiance valve.




- SSUMITOMO

MACHINERY CORPORATION OF AMERICA

SM-CYCLO® BRAKEMOTOR

Operating and Maintenance Manual

Manual 04.302.61.003




TABLE OF CONTENTS

GENERAL CONSTRUCTION ............
INTRODUCTION ... o

1. STANDARD BRAKEMOTOR

SPECIFICATION ..., ...

2. MODELS FB-01,-02 AND-05 .............
2-1 Construction and Operating Principles
2-2 Inspection, Adjustment and

Maintenance .................. ... .....
2-3 Wiring Connection ........... ... ......

2-4 Troubleshooting ................... ...
3.MODELFB-1A ... ... i,
3-1 Construction and Qperating Principles

3-2 Wiring Connection ... 40...............

3-3 Inspection, Adjustment and
Maintenance ....... 7. N ... ... ..

4. MODELS FB-2A, -3A, -5A AND -8A .. ... ... 8-9
4-1 Construction and Operating Principles ... 8
4-2 Wiring Connection ..................... 8
4-3 Inspection, Adjustment and

Maintenance ......................... 8-9
4-4 Troubleshooting ........................ 9

5. MODELS CMB-10,-15 AND -20 ......... 10-11
5-1 Construction and Operating Principles .. 10
5-2 Wiring Connection ................. 10-11
5-3 Adjustment and Maintenance ........... 1
5-4 Troubleshooting ..................... .. ih!

FORMULA AND CONVERSION -

REFERENCETABLES ..........0.......... 12

A




GENERAL CONSTRUCTION

(3 Single Reduction (Horizontal Foot Mount)

Table 1 Main Parts
Part No. Part Name
6 102 26 28 3,10 2.05 § 1-06 1-01 Siow Speed Shaft w/pins
1-03 X 1-02 Bearing A
l 1-03 Bearing B
12 - 1-04H  Qil Seal Collar—Horizontal
\ L7 1-06 Slow Speed Shaft Rollers
s - | 2-01 Ring Gear Housing
18 : i 202 Ring Gear Pins
1-04H YR — . 203 Ring Gear Rollers
; 2-04 Cycio Disc
1-01 Y 2-05 Spacer Ring
N _ A \ — ) 3.04 Eccentric Bearing Assembly
= m B B B 3-05 Eccentric Key
. 3-06 Balance Weight
; il 3-07 Spacer
‘ g 3-10 Retaining Ring
:J 5-01 Intermediate Shaft w/Pins
S 5-02 Bearing
L L __:;“—"‘ =55 5-03 Bearing G
L 7 7 [ Z(_ T N | 5-04 Eccentric Bearing Assembly
i i ] = 6 Gasket Sat
/ / 7 Casing Nuts & Bolts
12 Bolts For 55 Oil Seal Housing
29 305 3-04 2-02 2-03 2-04 2-0 -
g 15 Grease Nipple
tEb j 18 Slow Speed Output Qil Seal
Single Reduction (Vertical Base Mount) 25 rornizontal Oil Seal Housing
26 Horizontal Case
28 Qi Fill Plug
- /—_\ 29 Qil Gauge—Haorizontal Unit
35 Vertical Cil Seal Housing
38 Vertical Case {Integral V Type)
39 Qil Gauge—Vertical Unit
l 40 Cam
Lol 44 Piping Set & Qil Signal
i 42 Plunger Pump
) } 43 Positive Displacement Pump
! 46 Drain Plug
53 Intermegiate Cover
X 57 Eve Boit
"59 Spacer
4
e

Note: For details of ail seals, bearings or gaskets, refer to pages 10 and 11,
tRefer to Table on Pg. 7 for units which require a posmve displacement pump.
Pt No. 58 — frame sizes 3195-3275 only.
Pt. No. 58 — frame sizes 32053275 only




INTRODUCTION

™

SM-CYCLO FB and CMB series brakemotors were Please note that the information in this manual -7
developed to be mechanically rugged in design, specifically pertains to the brake portion of the brake-
electrically reliable and efficient in operation. gearmotor. For information on the basic gearmotor,

This manual has been written to provide you all the please refer to the‘SM-CYCLO 3000 Series Gearmotor
necessary information so as to insure long, trouble- Operating and Maintenance Manual.

free service.

£
W ?

1. STANDARD BRAKEMOTOR SPECIFICATIONS

TABLE 1
BRAKE DELAY TIME (SEC.)
BRAKE MOTOR STD. BRAKE ENCLOSURE
BRAKE COIL NORMAL FAST
TORQUE FT. LB. TYP
TYPE HP FT E ACTION ACTION
FB — 01 1/8 0.72 oy ENCLOSET 0.025 — 0.03
FB — 02 1/4 14 016 =02 0.015 — 0.02
FB —05 1/2 2.9 0.01 —0.015
B—1 3/ )
F ; : : 0.2—03 0.01 —0.02
FB—2 1.5 1 DC ENERGIZ
FB—2 2 11 T(‘:YIEE (BUILT!'ED TOTALLY
- \ NCLOSE 03 —0.4 0.02 — 0.03
FB—3 3 16 IN RECTIFIER € FANS 0
FB—5 5 27 WITHIN COOLED
FBE—8 7.5 40 TERMINAL BOX 06—07 0.04 — 0-.05
230V
CMB — 10 10 36 06 ~ 08
CMB — 15 15 54 '460,\/' 0.1~0.15
CMB — 20 20 72
- 0.4~035

Notes: 1) Continuous time rating for both the brake and motor.
2) Indoor types can be installed in any arientation for use.




2. MODELS FB-01, -02, AND -05

2-1 Construction and Operating Principles
a) Construction

Fig. 1 illustrates the construction of the brake incorp-
orated. The brake comprises an integral sub-assembly
composed of a stationary core (1), solenoid ¢oil (14), -
stud bolt (2) and retaining pin (11). The armature plate
(13) is kept fram rotating by the retaining pin (11) but
will move along the motor shaft by electromagnetic
attraction and the tension of the actuating spring (3).
The plate (12) is always pressed against the gap
adjusting nut (8) by the tension of the auxiliary spring
(4). The brake lining (5) is fit to the boss (7) which is
secured to the motor shaft with a key. The solenoid
coil (14) is energized via a rectifier provided within the
terminal hox.

b) Operating Principles

The brake incorporated is a (fail safedype) spring
actuated type brake, which will release)praké
mechanism when its solenoid ¢oil is ederdized and will
waork when the coil is de-energized.

When power is applied to the unit, the sclenoid’cail
and the electric motor are energized and the coil
attracts the armature plate (13) against the retaining
force of the actuating spring (3). As a result, the braké
lining is disengaged, and the motorshaft begins to
rotate.

When the power is discannected, the solenoid coil and
the motor are de-energized. This causes the actuatmg
spring to actuate the armature plate (13), which in turn
presses the brake lining against the plate (12) and
brings the motor to a quick stop.

b) Gap inspection and adjustment

The brake lining will wear after it is in extended service. From

time to time, check for gap G. Should the gap become too

large, the magnetic ccil may fail to actuate the armature plate
and thereby pravent the brake from working properly.

Gap inspection procedure

1) Remove fan cover (9).

2) Insert a feeler gage into the gap between stationary core
(1) and armature plate (13), and measure the gap. If the
measured value is close to the allowable limit given in
Table 2, adjust the gap by using the procedure below.

Table 2. Brake gap size

Gap value G (in)
Brak
rake type Spec. value = Allowable (Imit
FB — 01
FB —02 008 ~010 7 020
FB —05

Gap adjustment procedure

If the brake lining is so heavily worn that gap should be
adjusted, proceed as follows:

1) Remove fan cover (9).

2) Insert a feeler gage into the gap between stationary core
(1) and armature plate (13), and turn gap adjusting nut (6)
located at the tip of each stud bolt (2) clockwise. The three
adjusting nuts should be adjusted until the gaps at three
circumferential points are equal in width and fall within the
specification range given in Table 2.

3)_Gheck for brake performance by turning the power to the
unit en/off a few times. If no abnormality is found, apply
afhread locking compound to gap adjusting nuts (6).

4) Replage farn cover (9).

c) Brake lining replacement

Part No. Part name L . S
1 Statiorary core !f the brake linifig h_as peen wern to the th!ckness limit given
] Stud boit in Table 3, replace itwith a new one by using the foilowing
3 | Actuating spring procedure:
4 Auxiliary spring 1) Remove fan cover (9)
5 Brake lining 2) Remove fan (10).
6 Gap adjusting nut 3) Remove all the three gag adjusting nuts (6).
7 Boss 4) Remove plate (12) and gak&0ut brake lining (5).
Shaft retaining 5) Fitnew lining ontc boss (7). Check to see that the lining
8 C-ring moves along the boss smcothiy.
9 | Fan cover Table 3. Braking lining size
10 Fan (not providad
for 1/8 HP type) Brake Initial Allowable
= - i . thickness
11 Retaining pin Brake type lining thickness limit
12 Plate dimension
. 13 Armature plate Ly (in) to (in)
A d L o ;N 14 | Soienoid coil FB _ 01 t
\2 @ DRRW By 15 | Ball bearing F8 —02 8 28 22
Fig. 1 16 | Mator shaft FB — 05 ﬂ

2-2 Inspection, Adjustment and Maintenance

a) Inspection

Check the following points at reguiar intervals:

1) The unit is operating normaliy.

2) The brake lining is not worn excessively (or gap G is
normal).

3) No screws in the unit are loose.

6) After compietion of the brake assembly, check for gap G.
If the gap size is out of the specification range, adjust the
gap adjusting nuts until the gap falls within the range.

7) After completion of gap adjustment, replace fan (10).
Apply thread locking compound to the fan set bolt. Check
for any abnormal brake operation by turning the power to
the unit on and off a few times. If no abnormalities are
detected, apply thread locking compaeund to the gap
adjusting nuts (8).

8) Replace fan cover (9).




2. MODELS FB-01, -02, AND -05 (cont.)

2.3 Wiring Connection (This applies also to
Modeils FB-1 through -8)

a) Normal braking action b) Fast braking action
Fig. 2-a shows the wiring diagram for the normal braking Fig. 2-b shows the wiring diagram for the fast braking
circuitry. circuitry.
Fig. 2a Normal Brake Action _ Fig. 2b Fast Brake Action
(1) Low Voltage (1) Low Voltage
Mator Rectifier Brake Motor Rectlfier Brake

i

(rmja=ye)
T =T

Furnished by SM-CYCLO

oLr Furnished by SM-CYCLO

5 % K
Hj’_
Al

LINE 208/230V LINE 208/230V
(2) High Volitage (2) High Voitage
| - | — — - |
i Motor Rectifier Brake : Motor 7 Rectifier Brake i
’ 5 RSN 7 | oany ¥
T T2 Ta( 7| T9 11 2 3 4| Ml N | T T2 T3 ‘
' 1
! | 1
| 1 _ o |
Furnished by SM-CYCLO ) 1 .
OLR % oLR 55 % Furnished by SM-CYCLO
) %V $ % | c g: % { ]
LINE 460V LINE 460V
Table 4. Varistor (VR) Specifications NQTE: For single voltage brakemotar 208V, 230V, 460V, 575V,
Brake power or other special voltages please refer to the motor mounted
supply 200 ~ 230V 380V ~ 460 V connection diagram or refer to factory.
Rating
voltage AC260V ~ AC300V ACS10V MC: Electromagnetic contractor
Varistor OLR: Overload or thermal relay
voltage 430V ~ 470V 820v VR: Varistor (protective device)
o | FB01,0205 0.2 Wwansor 0.4 watsor
£
g, [ Fe- 0.4 g or 08 ra o
§ é FB-2.3.5 0.6 wausor 1.5 pamsor
FB-8. 10 1 \‘yn%r'teor ‘ 1.5 maorrtg or




O 2-4 Troubleshooting

The brake assembly is normal when it mests the following

criteria:

a) The motor begins to run immediately after the start switch

is pressed to ON.

b) No abnormal sounds are heard from the unit in operation.
¢) The motor stops running within 0.5 seconds after the

power to the unit is switched off.

Should any abnormalities be found, take adequate
corrective action as soon as possible, by referring to Table

5 below.

Table 5. Quick Troubleshooting/Guide (Applicable also to FB-1 through -10)

Problem

Possible Cause

Corrective,Action

Brake fails to function normaily.

Improper adjustment after reassembly.

Adjust again.

Brake slips.

Not in the fast action mode.

Change to the fast mode (Fig. 2-b).

Foreignymatter éntrapped in brake lining part.
Qil on lininggurface

Remove foreign matter and take preventive
action. Wipe lining surface with dry cloth.

Worn brake linifg.

Adjust brake gap or replace lining with a
new one.

Uneven crake gap.

Adjust evenly.

Excessive load.

Decrease load or use larger brake frame size.

Maotor won't run.

Faulty electric circuit.

Check circuit.

Blown fuse.

Replace fuse.

Three-phase power supply acting as single
phase.

Measure power supply voltage and check
for'defective circuit.

Protective device in action.

Eliminatacause and reset.

Broken mator winding.

Repair of replacs at factory.

Rust on brake friction surfaca.

jean brake (lining).

Adjusting nuts overtightened during gap
adjustment.

Adjust brake‘gap again.

Burned tearing.

Replace.

Overload.

Check and troubleshoot load and safety
device.

Abnormal noise.

Foreign material inside the brake motor.

Check inside and remove.

Damaged bearing.

Replace.

Worn brake lining.

Adjust brake gap or replace lining.

Burned solenaoid coil.

Replace.

Damaged rectifier.

Repiacs.

Trouble under loaded condition.

Voltage drop.

Raise voitage ‘o rated level.

Qverloac.

Reduce the load or aversize the
brakemotor.

Improper protective device adjustment.

Adjust protective device.




3. MODEL FB-1A

3.1 Construction and Operating Principles

a) Construction
Fig. 3 illustrates the construction of the brake incorporated.

The restraining bolt (7) fastens the fixed piate (15), noise
shield plate (16), brake shoe (17), gap adjusting sleeves (5)
and spacer (4) onto the stationary core (1). The armature
plate (18) is kept from rotation by the restraining bolt (7) but
moves axially by electromagnetic attraction and the tension
of the pressure spring (19). The brake lining (8) is fitted to the
hub (10) which is secured to the motor shaft with a key. The
solenoid coil (20) is energized via a rectifier provided within
the terminal box.

spring (19) to actuate the armature plate (18) which in turn
presses the brake lining (8) against the brake shoe (17) and
brings the motor to a quick stop.

3-2 Wiring Connection

The wiring connection for model FB-1 units is the same as
that for models FB-01, 02 and -05. Refer to Section 2-2.

3-3 Inspection, Adjustment and Maintenance

a) Inspection

Check the following points at regular intervals:

1) The unit is operating normally. .

2) The brake lining is not worn excessively (or gap G is
normat). -

3) No screws in the unit are loose.

b)Manual brake release procedure,

To manually release the brake with power to the unit off, use
the brake release mechanism as follows:

FB-1 thru FB-8 brakemotors are equipped with a one touch
release mechanism. To disengage brake, pull up brake
release lever and push forward towards reducer portion. If
lever is released brake will re-engage.

chGap inspection and adjustment

Themodel FB-1 unit may be abie to withstand 2 million
brakingyoperations without adjustment. However, should it be
operated frequently or under a joad with iarge inertial mass
fromaonggime, excessive brake [ining wear might occur.
From'time'to time, check for gap G (Fig. 3). Should gap G be
too large, thegolenoid coil may fail to move the armature
plate and heénce cannot release the brake.

b) Operating Principles

The brake incorporated is a (fail safe type) spring actuated
type brake, which will release the brake mechanism when its
solenoid cail is energized and will engage when the coil is
de-energized.

When power is applied to the unit, the solenoid ¢oil and the
electric motor will be energized, and the energized coil
attracts the armature piate (18) against the tension of the
pressure spring (19). As a result, the brake lining (8) wili be
disengaged, and the mator begins to run,

When the power is disconnected, the solenoid coil and the
electric motor is de-energized. This causes the pressure

Part No. | Part name Part No. | Part name
1 Stationary Care 12 Fan Cover Gap inspection(procedure
Brake Reiease 13 Fan Set Pin 1) Remove fan cover (12).
2 Support 74| Fan 2) Insert a gap gage into the gap between stationary core (1)
3 Shifting Pin 15 Fixod Plate anq armaturg plate (18‘), and measure the size of the gap.
1 Spacer e Noise Shield Adjustmen_t is ngedeq iffthe measured value is close to the
— allowable limit given in Tabfe 6. Gap measurement should
5 GAP Adjusting 7 Brake Shoe be made at three appropriaté circumtferential points.
Sleeve 18 Armature Plate
6 Brake Release Lever 19 Pressure Spring Table 6. Brake gap size
7 Restraining Boit 20 Solenoid Coil Gap value G (in)
g E;Z:Z;mgg 21 ;Zr;r?r:ge Meter Brake type Spec. value Allowabie lirnit
10 Hub 22 Motar Shaft F8 —1A 006 ~.010 -020
11 Retaining Ring

Gap adjustment procedure

If the brake lining is so heavily worn that gap adjustment is

necessary, proceed as follows:

1) Remove fan cover (12). Measure the gap size to confirm
the deviation from the specified value. The minimum
adjustable deviation is .008 in.

2) Loosen set pin (13) and remove fan (14).

3) Slightly loosen restraining bolt (7), remave parts (4), (5),
(7). (15), (16), and (17) together. Make certain that (7) has
not been removed.

4) The thickness of one gap adjusting sleeve (5), is .008 in.
Decrease the number of the sleeves in use according to
the degree of the wear. Reassemble parts (4), (5), (7), (15),
(18) and (17) as a set.

O



O 5) After reassembly, check for gap G. If the gap size is still
too large, adjust the number of the sleeves again.

8) After completion of gap adjustment, check for brake
performance by turning system power on and off a few
times.

7) Replace fan (14), set pin (13) and cover (12).

(d) Brake lining replacement

When the brake lining has been worn to such a degree that
its thickness has reached the allowable limit shawn in Table
7. 0r when sleeve adjustment is no longer an effective means

of gap adjustment, replace the brake lining with a new one as

follows:

1) Remove fan cover (12), measure gap G. Remove set pin
(13) and fan (14).

2) Slightly loosen restraining bolt’{7yathen remove parts (4),
(5). (7), (15), (16) and (17) as'a set.

3) Take out brake lining (8) andvneasuresits thickness.
Ouring removatl of the lining, cares$Rould be taken not to
let leaf spring (9) come off.

4) Install a new brake lining with its smaller step/side (.024
in.) toward you. Then, check to ensure that the lining
moves along the boss smoothly. Care shouldfaiso be
taken to ensure that leaf spring (9) is not damaged nar
comes off during the instailation of the lining. .

024 in. | ;\/ “
leaf spring /
Fig. 5 ) Fig. 6
5) Replace the gap adjusting sleeves removed during gap
adjustment. Then, reinstall parts (4), (5), (7), (15), (16) and
(17) as a set.
B8) Measure gap G. Readjust if gap is out of spec. value.
7) Check for brake performance by turning systern power on

and off a few times.

If no abnormalities are detected, replace fan (14), set
pin (13) and cover (12).

Table 7. Brake lining size

Brake . Initial ﬁ::gkw::.'::
Rrake type lining thickness limit
dimension
t, (in) L (in)
to
—_—
FB — 1 W 327 287

3-4 Troubleshooting

The brake is normal when it meets the following criteria:

a) The motor begins to run immediately after the start switch
is pressed to ON.

b) No abnormal sounds are heard from the unit in operation.

¢) The motor stops running within about 0.5 seconds after
power to the unit is switched off.

Should any abnormality be found, take adequate corrective

action as soon as possible, by referring to Table 8 below.

Table 8. Quick 'i'roubleshooting Guide (See also table 5)

- Problem Possible Cause Corrective Action
o Won't work. L
2 o> Release lever still 4 Disengage or reset
23| Slips (longer| in engagement.  * | release lever.
€ 25| braking
m= N
time)

. Gap is Readjust the num-

Motor won't run. too narraw. ber of sleevas.
® Hub leaf
. spring is off. Replace with
Abnormal noise. ® Damaged leaf correct spring.
spring.




4. MODELS FB- 2A, -3A, -5A, AND -8A

4-1 Construction and Operating Principles

a) Construction

Figs. 7 and 8 illustrate the construction of the brake
incorporated. Amaong the brake parts, a stationary core,
solenoid coil, and stud boit constitute an integral sub-
assembly unit. The armature piate is kept from rotating by the
stud bolt but moves axially by electromagnetic attraction and
the tension of the spring.
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Fig. 7 FB-2A and -3A

Fig. 8 FB-5A, and -8A

Part No. | Part name Part No, Part name
1 Stationary core 11 Retaining Ring
P Brake Release 12 Fan Cover
Support 13 Fan Set Screw or Pin
3 Stud Bolt 14 Fan -
4 GAP Adjusting 15 Brake Shoe
Sleeve 16 Armature Plate
5 Shifting Pin 17 Pressure Spring
5} Brake Release Lever 18 Solenoid Coil
7 Spring Washer 19 Fan Side Motor
8 Nut Bearing
9 Brake Lining 20 Motor Shaft
10 Hub 21 i Bearing Cover
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The adjusting sleeve and spring washer hold the brake shoe
against the nut at all times. The brake lining is fit to the hub,
which is secured to the motor shaft with a key. The solenoid
coil is energized via a rectifier provided within the terminal
box.

b) Operating Principles

The brake incorporated is a (fail safe type) spring actuated -
type brake, which will release the brake mechanism when its
solenoid coil is energized anc will engage when the coil is
de-energized.

When power is applied to the unit, the solenoid coil and the
electric motor will be energized, and the energized coil
attracts the armature plate against the tension of the pressure
spring. As a result, the brake lining is disengaged, and the
motar begins to run. When the power is disconnected, the
coil and the motor will be de-anergized. This causes the
spring to actuate the armature plate, which in turn presses
the brake lining against the brake shoe and brings the motor
to a quick stop.

4-2 Wiring Connection

The wiring conrection for models FB-2A, -3A -5A and -8A is
the same as that for models F2-01, -02 and -05. Refer to
Section 2.2.

4-3 Inspection, Adjustment and Maintenance @

a) Inspection

Check the following points at regular intervals:

1) The unit is operating normalily.

2) The brake lining is not worn excessively (or gap G is
normal).

3) All the molintinglscrews are securely tightened. .

b) Manual brake'reléase \procedure

To manually release the brake with power to the unit off, use
the brake release meehaniém as follows: '

FB-1A thru FB-8A brakémotoreare equipped with a one
touch release mechanism: To/disengage brake, pull up brake
release lever and push forward towards reducer portion, If
lever is released brake will re-engage.

¢) Gap inspection and adjustment

The brake lining will wear after the unit has been used for a
long period of time. It is necessary to check the brake for gap
G from time to time (Figs. 7 and 8). Should the gap G
become too large, the solenoid coil may fail to move the
armature plate and hence cannot release the brake, resulting
in the unit remaining in a continuously braked condition.

Gap inspection procedure

1) Remove fan cover.
2) Insert a gap gage into the gap between stationary core
and armature plate, and measure the size of the gap.
Adjustment may be needed if the measured value is close
to the allowable limit giver in Table 8. Gap measurement
shouid be made at three appropriate circumferential @
points.



t. 3 Table 9. Brake gap size

Table 10, Braking lining size

B Gap value G (in)
k
rake type Spec. value Allowabie limit
FB —2A 3A 018 ~ 020 035
FB —5A 024 ~ (26 043
F8 — 8A 026 ~ 028 055

Gap adjustment procedure

If the brake lining is so heavily worn that gap adjustment is

required, proceed as follows;

1) Remove fan cover.

2) Insert a gap gage into the gap between stationary core
and armature piate, and rotate the nut at the tip of stud
bolt clockwise until appropriate gag size is reached.
Should gap be too large for thig adjustment, decrease the
number of adjusting sleeves inuse. The three nuts should
be evenly adjusted by turns until®fe gaps at the three
circumferential points are equal in"width and¥all within the
specification range shown in Table 9.

3) Check for brake performance by turning system power on
and off a few times.

4) Replace fan cover.

d) Brake lining replacement

If the thickness of the brake lining has been worn to the

allowable limit shown in Table 10, replace it with a new one

as follows: .

1) Remove fan cover,

2) For models FB-2A, -3A and -5A, remove fan set pin. For
models FB-BA, remove fan by loosening fan set screw.

3) Remove all three nuts.

4) Remove brake shoe and take out brake lining.

5) Fit a new brake lining onto hub, check to ensure that the
lining moves along the hub smoothly. For models FB-5A
through -8A, care should be taken not to fit the lining
inside out.

6) After completion of brake assembly, measure gap G. If the
gap is out of the specification range, adjust by rotating
gap adjusting nut.

7) Check for brake performance by turning system power on
and off a few times.
If no abnormalities are detected, replace fan, set pin or fan
set screw and fan cover into position.

. Allowable
Brake Initial thickness
Brake type lining thickness limit
dimension .
t (in) L {in)
- 3 23
F8 — 2A, 3A - 315 236
]
FBR—5 ' 433 276
FBE —38 [ﬂj 472 315
4-4 Troubleshooting e

The brake is normal when it meets the following criteria;

a) The motor begins to run immediately after the start switch
is pressed to ON.

b) No abnormal sounds are heard from the unit in operation.

¢) The motor stops running within about 1 second after
power to the unit is switched off.

Should any abnormality be found. take adequate corrective

action as soon as possible, by referring to Table 11 below.

Table 11. Quick Troubleshaoting Guide (See aiso Table 5)

Problem Possible Cause J Corrective Action

Naot'adjustable Excessively worn Decrease the num-

t@ spegified gap brake lining ber of adjusting
size. sleeves,
2 Won't work.
é == Release lever still Disengage or re-
;% Slips (longér| Maction. adjust release lever.
g = braking
.= .
time)
Gap tog wige Replace nut
Motor won't run. dUeste logse with a new one.
nut.




3. MODELS CMB-10, -15 AND -20

5-1 Construction and Operating Principles

Fig. 9
Part No. | Part name Part No. Part name
1 Stationary Core 13 Brake Wheel
2 Restraining Bolt 14 Arméture Plate
3 Prassure Spring 15 Solenoi@/Coil
4 Auxiliary Spring 16 Bearing
5 Brake Lining 17 Motor Shaft
7 Restraining Nut 18 Roller
8 Adjusting Bolt 19 Plug
(Not Supplied) 20 Dust Proof Seal
9 Motor 21 Shifting Plate
10 Fan Cover 22 Nut
11 Bolt 23 Conduit Box
12 Pin -

a) Construction

Each brake consists of a solenoid coil (15), armature plate
(14). and brake lining (5). The armature plate (14) is free to
move axially along the motor shaft (17) but is restrained from
rotation by a pin (12). A pressure spring (3) forces the
armature plate (14) against the brake wheel (13) which is
fixed to the motor shaft (17). The restraining nut (7) restrains
the brake whee! against axial motion when braking.

A threaded stud passes through the armature plate (14) and
stationary core (1), threading into the shifting plate (21). A
nut (22) is installed on one end of the stud.

The brake includes an air gap adjustment mechanism which
consists of a roller (18), adjusting bolt (8), auxiliary spring (4)
and shifting plate (21).

v

b) Operating Principles

When power is applied the current flows through the solenoid
coil, an electromagnetic force attracts the armature plate —
overcomes spring forces — the brake disengages and the
motor shaft begins to rotate.

When the power is removed, the current flow through the
solenoid coil stops and the electromagnetic force decays.
The spring (3) force now moves the armature plate (14)
towards the brake wheel (13) pressing the brake lining (5)
against the brake wheel and the motor shaft quickly comes to
a stop.

10

5-2 Wiring Connection

NOTE: For single voltage brakemotor 208V, 230V, 460V, 575V
or other special voltages please refer to the motor mounted
connection diagram or refer to the factory.

’
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3-3 Adjustment and Maintefdance

a) Brake Lining Inspection

If the brake has been in operation for a long period/of time
and then starts to operate improperly, check thebrake lining
for wear. Under normal use the lining will wear after
approximately 200,000 engagements.

b) Inspection of Air Gap “G”

The air gap “G" will increase as the brake lining wears. It
m, MUst not exceed .050 inches, or difficuity may be
{___ ) experienced. To check the air gap, proceed as fallows.

a) remove the plug (19), cover (10) and the dust proof seal
(20).

b) insert a feeler gage between the stationary core and the
armature plate. If air gap exceeds .050 inches, adjust the
gap as follows.

c) Adjustment of Air Gap “G"

) remove the two bolts (2) using a socket head wrench.
) install an M8 thread by 30mm long brake adjusting boit at
position #8 figure 9.

¢) turn the brake adjusting balt (8) clockwise until the brake
is compietely released.

d) tighten the restraining nut (7) untit the lining (5) just about
contacts the brake wheel.

) remove the brake adjusting bolt installed in step d above.

Air Gap "G" should now measure 0.030 inches or less.

DANGER — Failure to remove the brake adjusting bolt will
result in an inoperative brake. -

f) install bolts (2) and tighten.

g) install dust proof seal (20), cover (10), and piug (19).

h) test brakemotor a few times to insure proper operation.

5-4 Troubleshooting

The brake is normal when it meets the foilowing criteria:

a) The motor begins to run immediately after the start switch
is pressed to ON.

bl No abnormal sounds are heard from the unit in operation,

¢) The motor stops running within approx. 1.5 seconds after
the power to the unit is switched off. Should any
abnapmality be found, take adequate corrective action as
S00n asspossible, by referring to Table 12 below.

Table 12. Quick Troubleshooting Guide (For Models CMB-10 through -20)

Problem Possible Cause Carrective Action
_ Brake Brake lining excessively worn lnasrp_e_cét_gccordmg to
inoperative pars
Improperly serviced after assembly Reservice

Motor does not rotate
when power is
applied

Ajr gap G excessively increased

Adjust gap G"acdording to
par 5-3-c

Electromagnetic coil opened

Repair it at service shop

Recitifier damaged

Replace it

Wiring failure

Wire correctly

Voltage drop

Contact SUMITOMO

Retaining nut overtightened in
serving

Readjust

Spring overtensioned

Pressure spring correctty,

Long braking time

Fast action circuit not used

Change to fast action (refer to
par 5-2)

Air gap G excessive, friction disc
comes in contact with nut

Adjust gap G according to
par 5-3-¢

Insufficient brake torque

Adjust spring compression

Brake cannot operate
continuously due to
reset mechanism

Restraining nut overtightened

Readjust according to par. 5-3-¢

Mator protection device improperly
adjusted

Reset bolt

IR



FORMULA AND CONVERSION

REFERENCE TABLES

TORQUE

= 83025 x HP
rem

HORSEPOWER

p= I Xrpm
63025

VELOCITY

a.) ANGULAR
W =27 XX rpm

b.) LINEAR
V=27x r Xjrpm

ANGULAR ACCELERATION

2mr x N
0= —"
60t
ACCELERATION TIME
tacc = —L.— X —Nu

308 T — To

CONVERSION IN UNIT SYSTEMS

a) Length
ft i in m mm
(foot) (inch) (meter) (millimeter)
1ft. = 1 12 0.3048 304.8
1in = 0.0833 1 0.0254 25.40
m = 3.281 39.370 1 1,000
Tmm=  0.0033 0.03%4 0.001 1
b) weight
b (074 kg g
(pound) (ounce) (kilogram) (gram
1lb = 1 16 0.4536 433.6
1oz = 0.0625 1 0.0284 28.35
1kg = 2.205 35.27 1 1,000
1g = 0.0022 0.0353 0.001 1

12

T = Torque inch Ibs.
HP = Horsepower transmitted
rem = Revolutions per minute

V = Linear velocity (ff./min.)

R = Radius (feetj

rpm = Revolutions per minute

w = Angular velocity (radians per minute)

© = Angular Acceleration
(radians/sec/sec)
N = Angular velocity (rpm)

1=Time in sec. required to

accelerate from rest
J = Moment of inertia
(Ib. ft./ft. of system)
Motor and load
Nm = Motor speed (rpm
Twm = Motor torque (Ib. ft.)
T = Load torgue (Ib. ft.)

p
b

c) Torque
b in-Ib kgm

{foot pound) (inch pound) (kilogram meter)
1ftib. = 1 12 0.1383
1inlb. = 0.0833 1 0.0115
1kgm = 7.238 86.8 : 1
d) Power

HP PS KW

(British  (horsepower (kilowatt) kgm/s
horsepower)  Metric)

1HP = 1 1.014 0.7455 76.04
1PS = 0.9863 1 0.7355 75
1KW = 1.341 1.360 1 102.0



U.S. Stocking and Assembly Fagcilities
Chicago

175 West Lake Drive, Glendale Heights, il. 60139
(708) 752-0200 & FAX: (708) 752-0208

Los Angeles

1645 South Sinclair Street, Anaheim, CA 92806
(714) 978-1361 & FAX: (714) 978-2025

Dallas
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(214) 308-9222 ® FAX: (214) 506-3877

Headquarters and Manufacturing
Sumitomo Machinery Corporation of America
4200 Holland Boulevard. Chesapeake, VA 23323
(804) 4B5-3355 = FAX: (804) 487-3193
Canadian Stocking and Assembly Facilities
Toronto
SM Cyclo of Canada. Ltd.
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(416) 747-0872 ® FAX: (416) 747-7166
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SM Cyclo of Canada, Lid.
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(604) 525-5403 & FAX: (604) 525-0879

Mexican Sales and Engineering Facility
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Sumitomo Machinery Corporation of America
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1.

FULL FUNCTION ANTI-LOCK BRAKE SYSTEM

1.1.

Figure 1.1 Single Axle Installation

GENERAL OPERATION OF THE ABS SYSTEM

The Midland-Grau Full Function Anti-lock Brake System (FFABS) maintains stability and control
during braking by preventing wheel lock-up. FFABS consists of Sensors and Exciters,
Modulating Relay Valve, and an Electronic Control Unit (ECU) to maximize the braking ability of
the trailer. The ECU monitors wheel speeds, and thus vehicle speed, through the use of sensors
and exciters that are mounted on the hubs of the trailer. When the ECU detects the speed of a
wheel or wheels decreasing rapidly during a brake application, it releases the air pressure in the
brake chamber of the affected wheel(s) via the modulator. This allows the wheel(s) 1o begin
rotating again, thus avoiding lock up. As soon as the wheels begin to rotate again, the ECU
reapplies pressure in the affected brake chambers to maximize braking effectiveness. If the
condition thateaused the lock up remains, the cycle is repeated until either the brake application
or vehicle i§ stopped. Operation is totally automatic and can occur up 10 six times fer second.

FFABS can be installed6n a variety of trailer configurations capable of controlling 2, 4, or 6
service/spring brake ghambers. When the system is installed on a multi-axle trailer, it is important
the proper axle is selectgd fof positioning of the ABS wheel end sensors. Several factors are
involved in making this décisior, but basically, the axle selected should be the one that carries the
least load or is most likely to'lock first.in a hard brake application. ’
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Figure 1.2 Tandem Axle Installation
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Figure1.3’ Tri Axle Installation
1.2. THE FULL FUNCTION ABS SYSTEM

The Full Function ABS Valve was designed as 2 method of providing a complete trailer braking
system combined with skid control in a single/package. This valve combines the functions of
several separate valves while providing all the valve'ieeds for trailer service and spring brakes.
The FFABS valve has three control sections:

a. Skid control unit that modulates signal pressure t6"prevent wheel lock up.

b. Relay valve to provide the high flow of air from f&sefvoir to brake chambers
required for good brake response.

c. Spring brake control module which incorporates pressure protection, one way
check, double check for anti-compounding, and quick release.

The electronic control unit of the FFABS valve receives operating power from the seven way

connector. In the event of a power failure, the system will revert to a typical relay valve system;
spring brake control is unaffected by a power failure.

FFABS SYSTEM INSTALLATION

2.1. 'WHEEL END EQUIPMENT

FFABS requires 100 tooth exciters and compatible sensors. Several options are available for
meeting this requirement:




Axle center line

2.2,

a. Purchase “ABS Ready” axles from axle manufacturers. The axles will be equipped with
sensor mounting brackets and the hubs will be equipped with exciters. Sensors may or
may not be included. Vit

b. Retrofit FFABS on to existing axles. Wheel end kit (PN SN4021TB) and exciter ring (PN
202010J) are available for purchase from MIDLAND-GRAU to complete the installation.

When specifying “ABS Ready” axles and hubs, clarify what the manufacturer is supplying,
and that all necessary ABS components are included. The required components for each
sensed wheel include the 100 tooth exciter ring installed on the hub, sensor mounting
bracket, sensor clip, and sensor (See Figure 2.1). Ifthe axles are “ABS Ready”, and are
installed in the desired location on the trailer, proceed to Section 2.3 of this manual. If the
axles need to be retrofitted for ABS, proceed to Section 2.2.

Hub fitted with a 100 tooth exciter ring : K
Excirer ring - T~
Center of ring height
Sensor mounting block
e, N = \ \\- o
g == = Sensor clip
. Sensor
S . - /—‘\\ "
- = 255 / Sensor center line
%
- -~ .\' :
"~ Tack weld the oufiting Tnstall 0 = e "
, block and i the 5 ¢ spring clip
Grind surface of mounting bl se:: oragn d‘z;‘;:::;g into the mounting
}mdl the seosor centerline are properly aligned. block. Push sensor
intersects with the excirer ring” Complste the weld on into the spring clip
sensing diameter. Keep the all sides. Always unti] it contacts the
mounting surface parallel to the remove the sensar exciter ring.
axe center line. before welding.
Figure 2.1 Wheel End Schematic
P
WHEEL END EQUIPMENT RETROFIT INSTALLATION oo
- ‘\ _ i
WARNING: Retrofitting of the axles requires machining, grinding and welding. This work
should be completed by professionals, using proper equipment and instructions. Wear safety eye
and ear protection when working on the vehicle to prevent personal injury.
a. To install the exciter ring, remove the hub and drum assemblies of all wheels to be sensed
from thier axles. Remove the drum from the axle. Insure the hub has a seal bore of 6.0
inches or less (See Figure 2.2). Hubs being retrofitted with exciters should be machined to
the dimensions indicated.
b Heat the exciter ring uniformly to approximately 350° F and fit onto the machined area of s
the hub. Make sure the exciter ring fits squarely onto the machined surface (See Figure \\, _
% <




2.3). As the exciter ring cools, it will shrink fit onto the hub, and become an integral part
of the hub. Once the exciter cools completely, make sure it is tight, and does not slip.
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Figure 2.2 Hub Modifications

he sensor bracket fnustbejproperly mounted onto the axle to position the sensor in line
with the exciter ring. It is récommended that the sensor be placed on the rear side of the
axle between 9 and 12 o’Clock omthe passenger side (between 12 and 3 o’clock on the
driver side). Install a hub fitted withsan exciter ring, without the drum, onto the sensed
axle. Seat the bearings as in typical installation procedures. Position the sensor bracket o
the axle and insert the sensor clip and senser so the sensor protrudes equally from each side
of the bracket. If the center of the serSor/does.not match the sensing diameter of the
exciter ring (See Figure 2.1), grind the mMownfing surface of the sensor bracket to fit. Grind
bracket evenly so sensor center line remains pafallel with the axle. Once the alignment of
the sensor centerline and the exciter ring has beenydchieved, mark the position of the
bracket on the axle.

PRESS THE EXCITER RUGHT 79 THE
SHOULDER ALLOWING NO 53AFS

/E“C!Tsa -

Figure 2.3 Exciter Detail




c. Remove the sensor and clip from the sensor bracket. Tackweld the sensor bracket onto the
axle, and place the hub onto the axle to recheck the alignment. If the bracket is located
properly, complete the weld.

d. Install the sensor and sensor clip into the sensor bracket. Push the sensor in completely.
The sensor will automatically adjust itself to the exciter ring as the wheel rotates. Route
the sensor cable along the axle, avoiding sharp edges and moving parts. Secure the cable
using nylon ties every 6 inches.

e. Re-assemble the hub and drum onto the axle. Complete sensor output check after
completion of the system installation during the final assembly check in Section 3.0.

2.3. FFABS VALVE INSTALLATION

The FFABS ECU and Modulator are combined into one unit for ease of installation on a reservoir

or onto a frame rail. The FFABS assembly is pre-assembled at the factory, and designed to Vi
replace the standard relay,valve. In the event of an ABS malfunction, the modulator reverts back {
to a standard relay valve brake system. Before installing the assembly onto the vehicle, ensure
there is a2 minimum of 6.34fiches of clearance for turning the FFABS assembly.

i

"ty

For reservoir mounting of the FFABS assembly. Locate the FFABS assembly so it is centrally
located within the service chambefs it will service, biased toward the sensed axle. Make certain
that it does not interfere with the slidér arms or the floor deck. Use 2 dryseal on the threads of the
mounting nipple to ensure an air tight séal. The swivel design allows pre-assembly of service and
spring brake hoses. With the jam nut hand tight against the valve, the valve can be used to turn the
nipple into the tank. Loosen jam nut and proceed tg torque the nipple into the tank using the C
square flats. Then re-secure jam nut against valve making sure the valve does not swing. S~
Assembly should be oriented as shown in figure 2.4

Figure 2.4 Reservoir Mounting Figure 2.5 Frame Mounting (Top View) L

For frame mounting of the FFABS assembly. Locate the FFABS assembly so it is centrally
located within the service chambers it wil] service, biased toward the sensed axle. Make certain




2.4

that it does not interfere with the slider arms or the floor deck. Locate the valve on the frame rail,
and secure the valve with GRADE 8 hex bolts. The pattern for the mounting holes is provided in
Figure 2.5. Use a dryseal on the threads of al] fittings to ensure air tight seals.

FFABS PLUMBING INSTALLATION

Figure 2.6 identifies port locations and torque recommendations for the reservoir mounted version
of the FFABS valve. The air control signal from the foot valve (service line) connects to the
control port near the solenoid and opposite of the reservoir mounting nipple. Supply air is
provided to the brake systern by connecting the supply line (emergency line) to the supply port.

CONTRGL P_E{RT
WKSERVDIR PORT

anll
jite)

DELIVERY PORT (4
TORQUE TO
210 L3 IN. MAX

SUPPLY PCORT — i
TORGQUE TO ——ySPRING 3RAKE PORT (23
210 LB IN. MAX TORGUE TO 210 L3 IN, MaX

Figure 2.6 Port Location and ‘ToTque Specs

The spring brakes are supplied via the two spring brake supply ports located on opposite sides of
the valve and epposite the solenoid. If the system is t@«Control a multi axle trailer (more than 2
spring brakes) tees must be added 1o the spring brake hoses’as needed.

Service chambers are supplied via the four delivery ports located at the mid section of the valve.
If the valve is to be used in a single axle application two of the pottsfust be plugged. However,
if more than 4 chambers are to be controlled, tees must be added as necessary to the service
chamber delivery hoses. Be certain air tubing and hoses are not subject to pinching, kinking or
stretching due to movement of the slider and suspension.

To ensure a good seal between fittings and the valve it is recommended that a dryseal type thread
sealant be used with a properly torqued fitting. Excessive torque will not yvield a better seal.

FFABS WIRING HARNESS INSTALLATION

The wiring harness connects the ABS components and powering source to the ECU with a single,
19 pin connector. The wiring hamess can be for stoplight (See Figure 2.7) or permanent power
(See Figure 2.8) of the FFABS ECU.



Figure 2.7 Stop Light Power Loom Figure 2.8 Permanent Power Loom

a.

Connect the 19 pin connectorfo the ECU, by aligning the slotted keys, then snap the click

fit locks in place. This will proyid€assecure connection to the ECU. To remove the

connector, depress both click fits, thed pull the connector apart. Make sure the pins are not

damaged before connecting the wiring Harress. C

Route each sensor lead to its proper wheel sénsor. Secure the sensor lead to the sensor by
aligning the connector ends, and push into plage’NOTE: It is important that the
correct lead goes to the proper wheel sensor for troubleshooting purposes. Route and
secure the cables with cable ties, avoiding sharp comfiers, and moving items.

If necessary, loop excess sensor lead cable (See Figure 219) afid tie to the service delivery
hose. This will prevent the cable from being damaged by snaggingobjects as the trailer is
in operation. NOTE: The cable cannot be cut and spliced, as/this will void the
warranty.

Figure 2.9 Excess Lead Loop

Secure the modulator lead to the modulator solenoid by aligning the three pin connector.
Push in place, then thread the brass collar onto the solenoid, tightening by hand. i/

Secure the DDU lead, by fastening it to the preferred location on the trailer, If a frame rail
is chosen, a steel bracket of 11 gage to 14 gage, with a 7/8” diameter hole, (bracket not



provided by MIDLAND-GRAU) must be tack welded to the frame. Fit connector into the
hole of the bracket, and secure with locknut (See Figure 2.10). To prevent corrosion or
contamination of pins, snap dust cover onto the open end connector.

SN
@\\\m\u\\\@

-
-

Figure 2.10 Diagnostic Display Wnit Figure 2.11 Malfunction Lamp Location
2.6. ABS MALFUNCTION LAMP INSTALLATION

Recommended placement of the warnifig'tamp is on the driver side, near to the front of the trailer
_ at a height of 96” above the road surface/s shown in Figure 2.11. Optionally, the wamning lamp
: ﬂ may be mounted on the side panel near of the réar of the trailer (See Figure 2.14). Front or side
-~ mounting option must be specified at the timé of drder.

2.7.  POWERING CABLE INSTALLATION

FFABS powering cable assemblies provide electrical power to'the ABS from the SAE and ISQ
seven way receptacles. There are two versions of poweringfof thaABS; stoplight power, and
permanent power with stoplight backup. It is recommended that tandem and triple trailer trains
have permanent powering ability to provide adequate power to the/train-at all times. However,
towing requires the tractor to have comparable wiring ability.

'.;':;/.‘

a. Route the powering cable through the trailer frame, from the nose of the trailer to the
FFABS wiring harness. If the trailer is equipped with a slider, the wiring hamess must
follow the slider hoses.

b. Connect the powering cables to the power leads of the wiring hamess. The stoplight lead
has three wires, while the permanent powering cable has four wires.

c. Connect the power cable to the receptacle(s) at the front of the trailer, as per Figures 2.12,

2.13, or 2.14 whichever applies. Be certain hamess leads and power cable are free from
kinking, pinch points and stretching due to movement of slider and suspension.

10
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3. FFABS SYSTEM CHECK

After completion of the installation of the FFABS, the system is ready for test.

3.1. TEST EQUIPMENT:

a. 12 VDC/30 amp power supply (battery charger is not acceptable)

b. Jumper cable from power supply to the 7-way receptacle

c. MIDLAND-GRAU hand held Diagnostic Display Unit (DDU - not supplied in ABS Kit)
d Wheel Jack

3.2. TEST PROCEDURE;

a. Chargg trajler brake system with supply and service air. After air system stabilizes, apply-
electrical power to the stoplight power pin of the 7-way connector. Check for
modulat6rblowdown - The ABS should exhaust a brief shot of air. Check for ABS
light sequence’sTHe light should come on, go off, then come back on, and stay on.
Check the DDU display - With the DDU plugged into the DDU connector, the DDU
should first displa¥y 8.8¢then C.0, then 0.7. The 0.7 will remain until the sensed wheels
are turning in excess of 6/ MPH.

b. With the sensed axle check fopwheel sensor output. Rotate the curb side wheel, the 1A
bar should display. Rotate the roadside wheel, the 1B bar should display. -

In the event that a code other than 0.7 is displayed on the DDU, the ECU has detected an erTor in‘w

the system. Matching the displayed code with the corresponding diagnostic code listed in section
4.0 will identify the fault to be corrected.
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