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Please Read

About the Manual Identifying Information on the Cover—The front cover displays
pertinent identifying information for this manual. Most important, are the published manual
number (part number) /ECN (date code). Generally, when a replacement manual is furnished, it
will have the same published manual number, but the latest available ECN. This provides the user
with the latest information applicable to his machine. Similarly all documents comprising the
manual will be the latest available as of the date the manual was printed, even though older ECN
dates for those documents may be listed in the table of contents.

When communicating with the Milnor factory regarding this manual, please also provide the
other identifying information shown on the cover, including the publishing system, access date,
and whether the document ECN’s are the latest available or exact.

Best Available Information—This manual contains the most accurate and complete
information available when Milnor shipped your machine/software. Products are occasionally
released with the best available documentation, even though the device identification (model
numbers, etc.) on the documentation does not explicitly include the delivered model. In such
cases, use the documentation provided.

Although unlikely, incorrect manuals may have been shipped with your machine. If you believe
you received the wrong manuals, or if you need specific information about any aspect of your
machine not addressed in the provided documentation, contact the Milnor Customer Service

group.

References to Yellow Troubleshooting Pages—This manual may contain references
to “yellow pages.” Although the pages containing trouble-shooting procedures are no longer
printed on yellow paper, troubleshooting instructions, if any, will be contained in the easily
located “Troubleshooting” section. See the table of contents.

Trademarks of Pellerin Milnor Corporation—The following terms, some of which
may be used in this publication, are trademarks of Pellerin Milnor Corporation:

CBW® E-P OneTouch® Gear Guardian® Mildata®  Milnor® Staph-Guard®
E-P Express® E-P Plus® Mentor® Milnet® MultiTrac™  Visionexm™

Trademarks of Other Companies—The following terms, some of which may be used in
this publication, are trademarks of their respective companies:

Acronis® Microsoft Windows 2000® Yaskawa® Siemens®
Atlas 2000® Microsoft Office XP® Microsoft Access® Seagate Crystal Reports®
IBM® Microsoft Windows NT®  Microsoft Windows XP®

Comments and Suggestions
Help us to improve this manual by sending your comments to:

Pellerin Milnor Corporation
Attn: Technical Publications
P. O. Box 400

Kenner, LA 70063-0400
Fax: (504) 469-1849
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MHPG64E6NAE/2007043A (1 of 1)

ABOUT THIS MANUAL

Scope—This instruction manual is intended to provide preventive maintenance procedures,
service procedures and mechanical parts identification for all Milnor”™ 64046, 72046 and 72058
suspended washer-extractors. Measurements are in common US and metric units unless
otherwise noted. Always use new fasteners when replacing or repairing parts.

See the appropriate installation manual for facility requirements and machine installation
procedures. See the appropriate programming, operating, and troubleshooting manual for
information on the control system. See the schematic manual for electrical parts identification
and electrical troubleshooting.

Manual Number/Date Code (When To Discard or Save)—The manual
number/date code is located on the inside front cover, upper right corner just above the manual
name. Whenever the manual is reprinted with new information, part of this number changes. If
the date code after the “/” changes, the new version applies to all machines covered by the
old version, but is improved— thus the old version can be discarded. If the manual number
before the “/” changes, the new manual covers only new machines. Example: Discard
MATMODELAE/8739CV when MATMODELAE/8739DV is received (minor improvements).
Also, discard MATMODELAE/8739DV when MATMODELAE/8746AYV is received (major

improvements). But keep MATMODELAE/8746FV when MATMODELBE/8815AV is
received, since the new manual no longer applies to machines originally shipped with the old
manual.

Documents and Change Bars—The individual documents comprising this manual use the
same revision criteria as the manual. Text documents also display change bars. Example: When

sectionMSOP0599AE/9135BV becomes MSOP0599AE/9135CV, change bars with the letter
“C” appear next to all changes for this revision. For a major rewrite (e.g.,

MSOP0599AE/9226AV), all change bars are deleted.

For Assistance—Please call:

Pellerin Milnor Corporation Phone:(504) 467-9591
Attn: Service Department Fax:(504) 467-9777
P. O. Box 400

Kenner, LA 70063-0400






PELLERIN MILNOR CORPORATION
LIMITED STANDARD WARRANTY

We warrant to the original purchaser that MILNOR machines including electronic
hardware/software (hereafter referred to as “equipment”), will be free from defects in material
and workmanship for a period of one year from the date of shipment from our factory with no
operating hour limitation. This warranty is contingent upon the equipment being installed,
operated and serviced as specified in the operating manual supplied with the equipment, and
operated under normal conditions by competent operators.

Providing we receive written notification of a warranted defect within 30 days of its discovery,
we will — at our option — repair or replace the defective part or parts, FOB our factory. We
retain the right to require inspection of the parts claimed defective in our factory prior to
repairing or replacing same. We will not be responsible, or in any way liable, for unauthorized
repairs or service to our equipment, and this warranty shall be void if the equipment is repaired
or altered in any way without MILNOR'’s written consent.

Parts which require routine replacement due to normal wear — such as gaskets, contact points,
brake and clutch linings and similar parts — are not covered by this warranty, nor are parts
damaged by exposure to weather or to chemicals.

We reserve the right to make changes in the design and/or construction of our equipment
(including purchased components) without obligation to change any equipment previously
supplied.

ANY SALE OR FURNISHING OF ANY EQUIPMENT BY MILNOR IS MADE ONLY UPON
THE EXPRESS UNDERSTANDING THAT MILNOR MAKES NO EXPRESSED OR IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR USE OR
PURPOSE. MILNOR WILL NOT BE RESPONSIBLE FOR ANY COSTS OR DAMAGES
ACTUALLY INCURRED OR REQUIRED AS A RESULT OF: THE FAILURE OF ANY OTHER
PERSON OR ENTITY TO PERFORM ITS RESPONSIBILITIES, FIRE OR OTHER HAZARD,
ACCIDENT, IMPROPER STORAGE, MISUSE, NEGLECT, POWER OR ENVIRONMENTAL
CONTROL MALFUNCTIONS, DAMAGE FROM LIQUIDS, OR ANY OTHER CAUSE BEYOND
THE NORMAL RANGE OF USE. REGARDLESS OF HOW CAUSED, IN NO EVENT SHALL
MILNOR BE LIABLE FOR SPECIAL, INDIRECT, PUNITIVE, LIQUIDATED, OR
CONSEQUENTIAL COSTS OR DAMAGES, OR ANY COSTS OR DAMAGES WHATSOEVER
WHICH EXCEED THE PRICE PAID TO MILNOR FOR THE EQUIPMENT IT SELLS OR
FURNISHES.

WE NEITHER ASSUME, NOR AUTHORIZE ANY EMPLOYEE OR OTHER PERSON TO
ASSUME FOR US, ANY OTHER RESPONSIBILITY AND/OR LIABILITY IN CONNECTION
WITH THE SALE OR FURNISHING OF OUR EQUIPMENT TO ANY BUYER.

BMP720097
92732A






How to order repair parts

Repair parts may be ordered either from the authorized dealer who sold you this
machine, or directly from the MILNOR factory. In most cases, your dealer will
have these parts in stock.

When ordering parts, please be sure to give us the following information:

1. Model and serial number of the machine for which the parts are required
2. Part number

3. Name of the part

4. Quantity needed

5. Method of shipment desired

6. In correspondence regarding motors or electrical controls, please include all

nameplate data, including wiring diagram number and the make or

manufacturer of the motor or controls.

All parts will be shipped C.O.D. transportation charges collect only.

Please read this manual

It is strongly recommended that you read the installation and operating manual
before attempting to install or operate your machine. We suggest that this manual
be kept in your business office so that it will not become lost.

PELLERIN MILNOR CORPORATION

P.O. BOX 400, KENNER, LA., 70063-0400, U.S.A.
FAX: Administration 504/468-9307, Engineering 504/469-1849, Service 504/469-9777

BMP720097R
72332A






Section 1

Service and Maintenance




Safety—Tilting Washer-Extractors

BIUUUS27 (Published) Book specs- Dates: 20051111 /20051111 / 20060323 Lang: ENGO1 Applic: EOT

Safety—Tilting Washer-Extractors

. General Safety Requirements—YVital Information for

Management Personnel [pocument Bluuuso4]

Incorrect installation, neglected preventive maintenance, abuse, and/or improper repairs, or
changes to the machine can cause unsafe operation and personal injuries, such as multiple
fractures, amputations, or death. The owner or his selected representative (owner/user) is
responsible for understanding and ensuring the proper operation and maintenance of the machine.
The owner/user must familiarize himself with the contents of all machine instruction manuals.
The owner/user should direct any questions about these instructions to a Milnor® dealer or the
Milnor® Service department.

Most regulatory authorities (including OSHA in the USA and CE in Europe) hold the owner/user
ultimately responsible for maintaining a safe working environment. Therefore, the owner/user
must do or ensure the following:

* recognize all foreseeable safety hazards within his facility and take actions to protect his
personnel, equipment, and facility;

» work equipment is suitable, properly adapted, can be used without risks to health or safety,
and is adequately maintained,;

» where specific hazards are likely to be involved, access to the equipment is restricted to those
employees given the task of using it;

» only specifically designated workers carry out repairs, modifications, maintenance, or
servicing;
* information, instruction, and training is provided,
» workers and/or their representatives are consulted.
Work equipment must comply with the requirements listed below. The owner/user must verify

that installation and maintenance of equipment is performed in such a way as to support these
requirements:

 control devices must be visible, identifiable, and marked; be located outside dangerous zones;
and not give rise to a hazard due to unintentional operation;

 control systems must be safe and breakdown/damage must not result in danger;
» work equipment is to be stabilized;
* protection against rupture or disintegration of work equipment;

» guarding, to prevent access to danger zones or to stop movements of dangerous parts before
the danger zones are reached. Guards to be robust; not give rise to any additional hazards; not
be easily removed or rendered inoperative; situated at a sufficient distance from the danger
zone; not restrict view of operating cycle; allow fitting, replacing, or maintenance by
restricting access to relevant area and without removal of guard/protection device;

* suitable lighting for working and maintenance areas;

* maintenance to be possible when work equipment is shut down. If not possible, then
protection measures to be carried out outside danger zones;

» work equipment must be appropriate for preventing the risk of fire or overheating; discharges
of gas, dust, liquid, vapor, other substances; explosion of the equipment or substances in it.

PELLERIN MILNOR CORPORATION



1.1.

1.2

1.3.

1.4.

1.5.

Safety—Tilting Washer-Extractors

Laundry Facility—Provide a supporting floor that is strong and rigid enough to support-with
a reasonable safety factor and without undue or objectionable deflection—the weight of the fully
loaded machine and the forces transmitted by it during operation. Provide sufficient clearance for
machine movement. Provide any safety guards, fences, restraints, devices, and verbal and/or
posted restrictions necessary to prevent personnel, machines, or other moving machinery from
accessing the machine or its path. Provide adequate ventilation to carry away heat and vapors.
Ensure service connections to installed machines meet local and national safety standards,
especially regarding the electrical disconnect (see the National Electric Code). Prominently post
safety information, including signs showing the source of electrical disconnect.

Personnel—Inform personnel about hazard avoidance and the importance of care and
common sense. Provide personnel with the safety and operating instructions that apply to them.
Verify that personnel use proper safety and operating procedures. Verify that personnel
understand and abide by the warnings on the machine and precautions in the instruction manuals.

Safety Devices—Ensure that no one eliminates or disables any safety device on the machine
or in the facility. Do not allow machine to be used with any missing guard, cover, panel or door.
Service any failing or malfunctioning device before operating the machine.

Hazard Information—Important information on hazards is provided on the machine safety
placards, in the Safety Guide, and throughout the other machine manuals. Placards must be kept
clean so that the information is not obscured. They must be replaced immediately if lost or
damaged. The Safety Guide and other machine manuals must be available at all times to
the appropriate personnel. See the machine service manual for safety placard part numbers.
Contact the Milnor Parts department for replacement placards or manuals.

Maintenance —Ensure the machine is inspected and serviced in accordance with the norms of
good practice and with the preventive maintenance schedule. Replace belts, pulleys, brake
shoes/disks, clutch plates/tires, rollers, seals, alignment guides, etc. before they are severely
worn. Immediately investigate any evidence of impending failure and make needed repairs (e.g.,
cylinder, shell, or frame cracks; drive components such as motors, gear boxes, bearings, etc.,
whining, grinding, smoking, or becoming abnormally hot; bending or cracking of cylinder, shell,
frame, etc.; leaking seals, hoses, valves, etc.) Do not permit service or maintenance by
unqualified personnel.

. Safety Alert Messages—Internal Electrical and Mechanical

Hazards [pocument BIuuUS11]
The following are instructions about hazards inside the machine and in electrical enclosures.

WARNING [1]: Electrocution and Electrical Burn Hazards—Contact with electric power
can kill or seriously injure you. Electric power is present inside the cabinetry unless the main
machine power disconnect is off.

* Do not unlock or open electric box doors.
* Do not remove guards, covers, or panels.
* Do not reach into the machine housing or frame.
» Keep yourself and others off of machine.

* Know the location of the main machine disconnect and use it in an emergency to remove
all electric power from the machine.

PELLERIN MILNOR CORPORATION
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Safety—Tilting Washer-Extractors

WARNING [2]: Entangle and Crush Hazards—Contact with moving components normally
isolated by guards, covers, and panels, can entangle and crush your limbs. These components
move automatically.

* Do not remove guards, covers, or panels.
* Do not reach into the machine housing or frame.
* Keep yourself and others off of machine.

» Know the location of all emergency stop switches, pull cords, and/or kick plates and use
them in an emergency to stop machine motion.

WARNING [3]: Crush Hazards—Tilting machines only—The machine housing will crush
your body or limbs if it descends or falls while you are under it. Housing can descend with power
off or on. Manual operation of tilting valves overrides safety interlocks. Improper operation of
manual tilting valves may cause the housing to descend.

* Do not remove guards, covers, or panels.
* Do not reach into the machine housing or frame.

. Safety Alert Messages—External Mechanical Hazards [pocument

BIUUUS12]
The following are instructions about hazards around the front, sides, rear or top of the machine.

WARNING [4]: Strike and Crush Hazards—Machines with power operated door—The
moving door can strike you or crush or pinch your limbs if caught between the door and machine.
Some doors move automatically.

» Keep yourself and others clear of movement areas and paths.
» Keep both hands on the controls while operating.
* Do not operate the machine with malfunctioning two-hand manual controls.

WARNING [5]: Crush Hazards—Tilting machines only—The machine can crush your body
or limbs if you are caught between the tilting housing and a stationary object. Some machines tilt
automatically.

» Keep yourself and others clear of movement areas and paths.
» Keep both hands on the controls while operating.
* Do not operate the machine with malfunctioning two-hand manual controls.

WARNING [6]: Crush Hazards—Suspended machines only—Spaces between the shell and
housing can close and crush or pinch your limbs. The shell moves within the housing during
operation.

* Do not reach into the machine housing or frame.
» Keep yourself and others clear of movement areas and paths.

. Safety Alert Messages—Cylinder and Processing Hazards

[Document BIUUUS13]
The following are instructions about hazards related to the cylinder and laundering process.

DANGER [7]: Entangle and Sever Hazards—Contact with goods being processed can
cause the goods to wrap around your body or limbs and dismember you. The goods are normally
isolated by the locked cylinder door.

PELLERIN MILNOR CORPORATION
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Safety—Tilting Washer-Extractors

* Do not attempt to open the door or reach into the cylinder until the cylinder is stopped.

* Do not touch goods inside or hanging partially outside the turning cylinder.

* Do not operate the machine with a malfunctioning door interlock.

* Open pocket machines only—Do not jog the cylinder and pull the goods at the same time.

* Open pocket machines only—Keep yourself and others clear of cylinder and goods during
jogging operation.

* Do not operate the machine with malfunctioning two-hand manual controls.

+ Know the location of all emergency stop switches, pull cords, and/or kick plates and use
them in an emergency to stop machine motion.

* Know the location of the main machine disconnect and use it in an emergency to remove
all electric power from the machine.

WARNING [8]: Crush Hazards—Contact with the turning cylinder can crush your limbs. The
cylinder will repel any object you try to stop it with, possibly causing the object to strike or stab
you. The turning cylinder is normally isolated by the locked cylinder door.

* Do not attempt to open the door or reach into the cylinder until the cylinder is stopped.

* Do not place any object in the turning cylinder.

* Do not operate the machine with a malfunctioning door interlock.

* Open pocket machines only—Keep yourself and others clear of cylinder and goods during
jogging operation.

* Do not operate the machine with malfunctioning two-hand manual controls.

WARNING [9]: Confined Space Hazards—Confinement in the cylinder can kill or injure
you. Hazards include but are not limited to panic, burns, poisoning, suffocation, heat prostration,
biological contamination, electrocution, and crushing.

* Do not attempt unauthorized servicing, repairs, or modification.

WARNING [10]: Explosion and Fire Hazards—Flammable substances can explode or
ignite in the cylinder, drain trough, or sewer. The machine is designed for washing with water,
not any other solvent. Processing can cause solvent-containing goods to give off flammable
vapors.

* Do not use flammable solvents in processing.

* Do not process goods containing flammable substances. Consult with your local fire
department/public safety office and all insurance providers.

. Safety Alert Messages—Unsafe Conditions [pocument Bluuus14]

Damage and Malfunction Hazards

Hazards Resulting from Inoperative Safety Devices

DANGER [11]: Entangle and Sever Hazards—Cylinder door interlock—Operating the
machine with a malfunctioning door interlock can permit opening the door when the cylinder is
turning and/or starting the cycle with the door open, exposing the turning cylinder.

* Do not operate the machine with any evidence of damage or malfunction.

PELLERIN MILNOR CORPORATION
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Safety—Tilting Washer-Extractors

WARNING [12]: Multiple Hazards—Operating the machine with an inoperative safety device
can kill or injure personnel, damage or destroy the machine, damage property, and/or void the
warranty.

* Do not tamper with or disable any safety device or operate the machine with a
malfunctioning safety device. Request authorized service.

WARNING [13]: Electrocution and Electrical Burn Hazards—Electric box doors—
Operating the machine with any electric box door unlocked can expose high voltage conductors
inside the box.

* Do not unlock or open electric box doors.

WARNING [14]: Entangle and Crush Hazards—Guards, covers, and panels—Operating
the machine with any guard, cover, or panel removed exposes moving components.

* Do not remove guards, covers, or panels.

WARNING [15]: Crush Hazards—Down limit switches (machines with front and rear tilt
cylinders)—Failure of both front or both rear limit switches allows the seated tilt wheels on a
tilted machine to lift from their cradles. The housing will fall and lunge forward or rearward.

* Do not operate the machine with any evidence of damage or malfunction.

Hazards Resulting from Damaged Mechanical Devices

WARNING [ 16 |: Multiple Hazards—Operating a damaged machine can kill or injure
personnel, further damage or destroy the machine, damage property, and/or void the warranty.

* Do not operate a damaged or malfunctioning machine. Request authorized service.

WARNING [17 |: Explosion Hazards—Cylinder—A damaged cylinder can rip apart during
extraction, puncturing the shell and discharging metal fragments at high speed.

* Do not operate the machine with any evidence of damage or malfunction.

WARNING [18 |: Explosion Hazards—Clutch and speed switch (multiple motor
machines)—A damaged clutch or speed switch can permit the low speed motor to engage during
extract. This will over-speed the motor and pulleys and can cause them to rip apart, discharging
metal fragments at high speed.

* Stop the machine immediately if any of these conditions occur: * abnormal whining sound
during extract ¢ skidding sound as extract ends ¢ clutches remain engaged or re-engage
during extract

. Careless Use Hazards

Careless Operation Hazards—Vital Information for Operator Personnel (see also
operator hazards throughout manual)

WARNING [19 |: Multiple Hazards—Careless operator actions can kill or injure personnel,
damage or destroy the machine, damage property, and/or void the warranty.

* Do not tamper with or disable any safety device or operate the machine with a
malfunctioning safety device. Request authorized service.

* Do not operate a damaged or malfunctioning machine. Request authorized service.
* Do not attempt unauthorized servicing, repairs, or modification.

PELLERIN MILNOR CORPORATION
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Safety—Tilting Washer-Extractors

* Do not use the machine in any manner contrary to the factory instructions.
* Use the machine only for its customary and intended purpose.
* Understand the consequences of operating manually.

Careless Servicing Hazards—Vital Information for Service Personnel (see also
service hazards throughout manuals)

WARNING [20 |: Electrocution and Electrical Burn Hazards—Contact with electric
power can kill or seriously injure you. Electric power is present inside the cabinetry unless the
main machine power disconnect is off.

* Do not service the machine unless qualified and authorized. You must clearly understand
the hazards and how to avoid them.

» Abide by the current OSHA lockout/tagout standard when lockout/tagout is called for in
the service instructions. Outside the USA, abide by the OSHA standard in the absence of
any other overriding standard.

WARNING [21]: Entangle and Crush Hazards—Contact with moving components
normally isolated by guards, covers, and panels, can entangle and crush your limbs. These
components move automatically.

* Do not service the machine unless qualified and authorized. You must clearly understand
the hazards and how to avoid them.

* Abide by the current OSHA lockout/tagout standard when lockout/tagout is called for in
the service instructions. Outside the USA, abide by the OSHA standard in the absence of
any other overriding standard.

WARNING [22]: Crush Hazards—Tilting machines only—The machine housing will crush
your body or limbs if it descends or falls while you are under it. Housing can descend with power
off or on. Manual operation of tilting valves overrides safety interlocks. Improper operation of
manual tilting valves may cause the housing to descend.

* Secure both red safety supports in accordance with the instructions furnished, then lock
out and tag out power at the main machine disconnect before working under the tilted
machine.

* Do not operate the manual tilt valves with anyone under the machine.
* Do not operate the tilt controls with anyone under the machine.

WARNING [23 |: Crush Hazards—Tilting machines with front and rear tilt cylinders—The
housing will fall and lunge forward or rearward if the tilt wheels on the non-tilted end lift out of
their cradles, even with safety supports in place.

» Understand the consequences of operating manually.

WARNING [24 |: Confined Space Hazards—Confinement in the cylinder can kill or injure
you. Hazards include but are not limited to panic, burns, poisoning, suffocation, heat prostration,
biological contamination, electrocution, and crushing.

* Do not enter the cylinder until it has been thoroughly purged, flushed, drained, cooled,
and immobilized.

— End of BIUUUS27 —

PELLERIN MILNOR CORPORATION
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BIUUUSO6 (Published) Book specs- Dates: 20060106 / 20060106 / 20060106 Lang: ENGO1 Applic: IE6 72046E5N 72046J5N
72058E5N 72058J5N

How To Use the Safety Stands on E-Style, Hydraulic-tilting

Washer-extractors

These machines are provided with four safety stands—two short (which also serve as shipping
brackets) and two long— (painted red) for maintenance. After the shell is tilted to the needed
position, the appropriate stands are placed under the tilt frame front cross brace. Use the safety
stands to perform maintenance on the machine while the shell is raised. Use the long or the short
stands as appropriate for the maintenance to be performed.

WARNING [1]: Crush Hazard—The safety stands provide protection against the un-powered
drifting down of the shell during maintenance in the event of a leak in the hydraulic system.

» Never work under the raised shell unless both safety stands are installed and power is
locked out/tagged out. Do not work near the raised shell with power on unless both safety
stands are installed.

* Install these safety components using the procedure prescribed in this document.
* Maintain these safety components in good condition.
» Designate a convenient, secure area to stow these safety components when not in use.

Figure 1: Safety Stands for E-Style Hydraullc-tlltlng Washer-extractors (not J2N models)

TaII Safety Stan

Retain these W@@]w@ﬁ@ﬁy
stamds anad use
for malntenance.

PELLERIN MILNOR CORPORATION

14



How To Use the Safety Stands on E-Style, Hydraulic-tilting Washer-extractors

Install the safety stands as follows:

1. At the controls, tilt the machine as in normal operation. Tilt up only as far as needed to insert
the stands securely.

2. Referring to the figure, place the safety stands (long or short, as appropriate) onto their
mounting studs on the tilt base. Refer to the safety stands parts drawing for a more detailed
depiction of the installed stands. Always use both stands.

3. Bolt each safety stand to the tilt base (four 1/2" bolts per stand).

See caution statement [ 2 | below. At the controls, carefully lower the shell just until it is
resting on the stands.

CAUTION [ 2]: Machine Damage Hazard—Damage can occur if hydraulic power is
applied to the safety stands for an extended time.

+ Release the controls as soon as the shell is resting on the stands.
5. Lock out/tag out power to the machine.

— End of BIUUUS06 —

PELLERIN MILNOR CORPORATION
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BMP990049/2000242V
(Sheet 2 of 2)

Parts List—Shipping Brackets & Safety Stands

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to

assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item

numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GSB65001 93473B INST=SAFTY STANDS + SHIPBRKT 6440/6450E6N
COMPONENTS

all 1 W3 65226D | 94243C*WELD=RT SAFTY STND RUN MD2
all 2 W3 65226E | 94243#*WELD=LT SAFTY STND RUN MD2
all 3 W3 65229 92803C*WLMT=UPPER SAFTY STND RUN
all 4 15K301 HXCAPSCR 1-8 X 9 GRADE 5
all 5 15U390P FLATWASHER(USS STD) 1" ZNC PLT
all 6 15U400 LOCKWASHER MEDIUM 1" ZINCPL
all 7 15G255A SQNUT 1-8UNC2B SAE ZINC GR2
all 8 15K147 HXCAPSCR 1/2-13UNC2X1 GR5 ZINC
all 9 15U280 01Z FL+WASHER(USS STD)1/2 ZNC PL+D
all 10 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 1 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
A 12 05 58230B 94468C 1SO SHIP BRKT W/PICKUP
all 14 15D119 HXTAPSCR 1/2-13X4 GR5 ZNC FULLTHRD
all 15 15K235GA HEXCAPSCREW 3/4-10X6.5" BLACK
all 16 15U340 LOCKWASH MEDIUM 3/4 ZINCPL
all 17 15U320 FLATWASHER(USS STD) 3/4" UNPLT
all 18 15G240 HXNUT 3/4-10UNC2B SAE ZINC GR2
all 20 W3 65226F | 94243D*WELD=RT SAFTY STND UNLD MD2
all 21 W3 65226G | 94243#*WELD=LT SAFTY STND UNLD MD2
all 22 51P060E PLUGCAPTAPERD NOTHDPLAS #68

17



About the Forces Transmitted by Milnor® Washer-extractors

Document.........cceeeee. BIWUUI02

About the Forces Transmitted by Milnor® Specified Date 1" 20001108
As-of Date..........ccocveenen. 20001108
Washer-extractors Aoots Date 50001108

Applicability.........cccoceveinnnne WuUU

During washing and extracting, all washer-extractors transmit both static and dynamic
(cyclic) forces to the floor, foundation, or any other supporting structure. During washing, the
impact of the goods as they drop imparts forces which are quite difficult to quantify. Size for size,
both rigid and flexibly-mounted machines transmit approximately the same forces during
washing. During extracting, rigid machines transmit forces up to 30 times greater than equivalent
flexibly-mounted models. The actual magnitude of these forces vary according to several factors:

* machine size,
final extraction speed,
« amount, condition, and type of goods being processed,
the liquor level and chemical conditions in the bath preceding extraction, and

other miscellaneous factors.

Estimates of the maximum force normally encountered are available for each Milnor® model
and size upon request. Floor or foundation sizes shown on any Milnor® document are only for
on-grade situations based only on previous experience without implying any warranty, obligation,
or responsibility on our part.

. Rigid Machines

Size for size, rigid washer-extractors naturally require a stronger, more rigid floor,
foundation, or other supporting structure than flexibly-mounted models. If the supporting soil
under the slab is itself strong and rigid enough and has not subsided to leave the floor slab
suspended without support, on grade installations can often be made directly to an existing floor
slab if it has enough strength and rigidity to safely withstand our published forces without
transmitting undue vibration. If the subsoil has subsided, or if the floor slab itself has insufficient
strength and rigidity, a deeper foundation, poured as to become monolithic with the floor slab,
may be required. Support pilings may even be required if the subsoil itself is “springy” (i.e., if its
resonant frequency is near the operating speed of the machine). Above-grade installations of rigid
machines also require a sufficiently strong and rigid floor or other supporting structure as
described below.

. Flexibly-mounted Machines

Size for size, flexibly-mounted machines generally do not require as strong a floor,
foundation, or other supporting structure as do rigid machines. However, a floor or other
supporting structure having sufficient strength and rigidity, as described in section 3, is
nonetheless vitally important for these models as well.

. How Strong and Rigid?

Many building codes in the U.S.A. specify that laundry floors must have a minimum live
load capacity of 150 pounds per square foot (732 kilograms per square meter). However, even
compliance with this or any other standard does not necessarily guarantee sufficient rigidity. In
any event, it is the sole responsibility of the owner/user to assure that the floor and/or any other
supporting structure exceeds not only all applicable building codes, but also that the floor and/or
any other supporting structure for each washer-extractor or group of washer-extractors actually

18



has sufficient strength and rigidity, plus a reasonable factor of safety for both, to support the
weight of all the fully loaded machine(s) including the weight of the water and goods, and
including the published 360° rotating sinusoidal RMS forces that are transmitted by the
machine(s). Moreover, the floor, foundation, or other supporting structure must have sufficient
rigidity (i.e., a natural or resonant frequency many times greater than the machine speed with a
reasonable factor of safety); otherwise, the mentioned 360° rotating sinusoidal RMS forces can be
multiplied and magnified many times. It is especially important to consider all potential vibration
problems that might occur due to all possible combinations of forcing frequencies (rotating
speeds) of the machine(s) compared to the natural frequencies of the floor and/or any other
supporting structure(s). A qualified soil and/or structural engineer must be engaged for this
purpose.

Figure 1: How Rotating Forces Act on the Foundation

Typical Machine

A.  Direction of force
B. Load
C. Rotation (Frequency = RPM / 60)

Figure 1 above is intended to depict both on-grade and above-grade installations and is
equally applicable to flexibly-mounted washer-extractors, as well as to rigid models installed
either directly on a floor slab or on a foundation poured integrally with the slab. Current machine
data is available from Milnor® upon request. All data is subject to change without notice and may
have changed since last printed. It is the sole responsibility of every potential owner to obtain
written confirmation that any data furnished by Milnor® applies for the model(s) and serial
number(s) of the specific machines.

— End of BIWUUI02 —
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Glossary of Tag lllustrations— MSIUPUTGAE/2003026V
Suspended Washer-Extractors

Illustration

Explanation

20

Stop! Read the manual first for complete
instructions before continuing.

Do not jack the machine here.
Do not lift the machine here.

Use three point or four point lifting as
determined by the lifting eyes furnished. Rig
the load using lifting cables of sufficient size
and length to ensure cables are not
over-stressed.

Do not lift the machine from one corner or one
side edge.



Ilustration

Explanation

= 25 MM (17)

<&

O

“I>25MM (1Y)

21

Do not start this machine until the packing
materials, lifting brackets, etc. with this tag
attached or behind this panel are removed.
These materials are painted red. Safety stands
or brackets (also painted red) may be provided
with this machine. Do not discard safety
stands or brackets

Do not step or stand on this machine part.

Maintain a 25 mm. (1") minimum clearance
between float clips. Set "low level" so that the
bottom of the float is always at least 25mm
(1") above the bottom of the float tube.

This motor or pump should rotate in the
direction of the arrow.



Do not start this machine until the part with
this tag is installed on the machine.

Do not remove this component from the
machine.

Install the appropriate part here before
operating the machine.

HE

& Do not strap or chain over box
E

22



Do not pump grease here.

During drain and extract, the cylinder must
rotate counterclockwise when viewed from
here (rear of machine).

During drain and extract, the cylinder must
rotate clockwise when viewed from here
(front of machine).

Do not strike shell front of washer-extractors
during fork lifting. Striking shell front will
cause door to leak.

Brake assembly under machine is fragile.
Forklift blades should only be placed under
' main structural beams

23



10 psi
.70 kg/cm®

24

Set main beﬁlring air pad gauge at 10 psi

(.70 kg/cm™), 64" and 72" ExN and JxN
models only.

Set disc bra}2<e air gauge at 10 psi

(.70 kg/cm™), 64" and 72" ExN and JxN
models only.

Make cold water connection here.

Make hot water connection here.

Make third (reuse) water connection here.



25

Hold the connection side of the valve with a
wrench when connecting plumbing.
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BMP040084/2007215B
(Sheet 2 of 2)

Parts List—Safety Placard Use and Placement
Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
none

COMPONENTS
all 10 01 10583A NPLT:64/72 W/E WARN FRT-TCATA
all 20 01 10689A NPLT:BELT HAZARD SM TCATA
all 30 01 10630A NPLT:TILT CRUSH HAZARD-TCATA
all 40 01 10599A 684T:64/72W/E WARNG SIDE TCATA
all 50 01 10685A NPLT:-BURN HAZARD-TCATA
all 60 01 10648A NPLT:GEAR HAZARD -TCATA
all 70 01 10699A NPLT:SERV HZRD-PLYEST-TCATA
all 80 01 10377A NPLT:ELEC HAZARD LG-TCATA
all 90 01 10375B NPLT:ELEC HAZARD SMALL-TCATA

27
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BMP040085/2007215B
(Sheet 2 of 2)

Pellerin Milnor Corporation Litho in U.S.A
P. O. Box 400, Kenner, LA 70063-0400 o

Parts List—Safety Placard Placement
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
none
COMPONENTS
all 10 01 10583X NPLT:E-SERIES W/E WARN FR-ISO
all 20 01 10599X NPLT:E-SERIES W/E WARN SD-ISO
all 30 01 10649X NPLT:HOT BEHIND CVR WARN-ISO
all 40 01 10648X NPLT:ACTUATED VALVE WARN-ISO
all 50 01 10377 NPLTE:"WARNING" 4X4
all 60 01 10375 NPLTE:"WARNING" 2X2

29



BIWUUIO3 (Published) Book specs- Dates: 20030306 / 20030306 / 20030306 Lang: ENG01 Applic: WUU

Avoiding Damage From Allied Remote Chemical Delivery

Systems

Milnor® does not manufacture or supply remote chemical delivery systems and this document is
meant only to illustrate some of the possible problems that can be minimized during installation
of such systems by the chemical supply company. Milnor washer-extractors and CBW® batch
washers (tunnels) are available with convenient inlets for such systems (see Figure 1). Most
common of the types of systems currently used in commercial laundering operations are pumped
chemical systems. Other types, such as constant pressure, re-circulating ring main systems have
also been, and may continue to be used with Milnor equipment.

This document warns about some of the possible hazards posed by chemical systems and lists
certain requirements needed to minimize those hazards. The procedures for interfacing with allied
chemical systems and information pertinent to chemical use in general are provided elsewhere in
the product manuals (see Note 1).

Figure 1: Pumped Chemical Inlets on CBW Batch Washer

Note 1: Misuse of laundering chemicals (such as injecting excessive concentrations of chlorine bleach or
permitting acid sours to react with hypo chlorite) due to incorrect formulation can also be hazardous.
Information pertinent to chemical use is provided elsewhere in the product manuals.

. How a Chemical System Can Damage the Machine It Serves
Milnor has manufactured washer-extractors and tunnel washers with the same stainless steel
specification since its founding. Every batch of steel used is certified and documented by the steel
mill. Testing of samples damaged by corrosion have, in every case, proven the steel to be well
within the AISI 304 specification.

PELLERIN MILNOR CORPORATION
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2.1.

Avoiding Damage From Allied Remote Chemical Delivery Systems

Chemical products commonly found in the laundry industry, when used in established dosages
and proper operating parameters, under the auspices of an experienced chemical specialist, should
produce satisfactory results, with no consequential detrimental effects. The industry has published
standards in Riggs and Sherrill, “Textile Laundering Technology”. However, the stainless steel
can be damaged and even destroyed by abnormal contact with chlorine bleach, hydrofluosilicic
acid and other commonly used chemicals, as will occur if chemicals are unintentionally leaked
into the machine, particularly when it is no longer in use and especially when machine surfaces
are dry.

Some chemical systems have been found to permit chemicals to dribble from the supply lines, or
worse, to siphon from the supply tank into the machine, during operation and long after the
system is shut down—as after working hours and during weekends. If this occurs, deterioration
(rusting) of the stainless steel and damage to any textiles therein will inevitably result. If this
condition goes undetected, machine damage is likely to be catastrophic. No machine is
immune to such damage.

CAUTION [1]: Equipment and Textile Damage Hazards—Chemicals leaked into the
machine, particularly when it is idle can destroy machine components and textiles left in the
machine. Pellerin Milnor Corporation accepts absolutely no responsibility for damage to its
equipment or to textiles therein from abnormal contact with chemicals.

« Ensure that the chemical system prevents unintentional release of chemicals.
* Inspect regularly for proper operation and evidence of damage.

. Requirements for Chemical Systems Used With Milnor Machines

It is the responsibility of the chemical system manufacturer and supplier to ensure that their
system is safe for personnel and equipment. Some important points are described below.

Ensure the System Cannot Siphon.—The supply system must be designed to
counteract any siphoning that could occur as a result of having a sealed supply line between the
bottom of the chemical tank and the internal machine connection at the drain trough. As shown in
the Figure 2 examples, if the pump (P) and/or the valving does not provide positive closure and
there is no vacuum breaker protection, siphoning is likely to occur. In each of the Figure 2
illustrations, the volume of chemical in the tank above the siphon level (S), and indicated by
shading, will flow into the machine.

PELLERIN MILNOR CORPORATION
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Figure 2: Siphoning From the Chemical Tank into the Machine
Examples

f
|
|
s
I
|
!
|
-

Legend
P. Pump
S. Siphon level. Shading indicates the chemical delivery line and tank content that can siphon into
the machine.

T. Chemical tank

2.2. Ensure the Chemical Lines Cannot Dribble—The pumped chemical system may
provide a means of positively closing the chemical line at the pump location, but not at the
injection site. Hence, any concentrated chemical that remains in the injection line between the
pump and the machine is free to flow into the machine. Some examples of this are shown in

Figure 3.

PELLERIN MILNOR CORPORATION
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3.

3.1.

3.2.

3.3.

Avoiding Damage From Allied Remote Chemical Delivery Systems

Figure 3: Dribbling From Chemical Supply Line Into Machine
(assumes positive closure at the pump)
Examples

o [

Legend
D.  Portion of supply line, the contents of which can dribble into the machine
P. Pump
T Chemical tank

Design and Installation Recommendations

It is the responsibility of the chemical system manufacturer and supplier to use whatever
measures are necessary to ensure that their system is safe for personnel and equipment. The
following are some of the possible methods the manufacturer or supplier may wish to use, as
appropriate.

Siphoning: Positively close the line.—If the pump does not provide positive closure
when the system is off, employ a shutoff valve in the line to serve this purpose.

Siphoning: Break the siphon.—Provide an air gap or vacuum breaker in the chemical
delivery line. This must be located above the “full” line of the tank.

Dribbling: Flush the entire chemical delivery line.—If any concentrated chemical
that remains in the injection line between the pump and the machine is free to flow into the
machine, employ a system that flushes the entire line between the pump and the injection point
with fresh water after each injection.

PELLERIN MILNOR CORPORATION
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3.4. Dribbling: Locate the entire chemical line below the machine inlet.—
Assuming the chemical system does not retain any line pressure and that the pump provides
positive closure when the system is off, locate the entire chemical delivery line below the level of

the chemical inlet. An example of this is shown in Figure 4.

Figure 4 Locating a Pumped Chemical System With Positive
Closure To Protect Against Machine Damage

Example of Correct Placement Legend
l. Chemical inlet on

machine
]_\CD\ . Chemical delivery line
P Pump with positive
closure when system is
off

T. Chemical tank

or

~——— _ 1

—

4. Guarding Against Leaks
All personnel who may work with the chemical system (e.g., chemical system manufacturer,
chemical system supplier, chemical supplier, operator, maintenance personnel) should be vigilant
in observing for leaks in the system. When connecting, or reconnecting chemical lines, whether at
installation, after taking samples, or when replacing components, at a minimum ensure that:

1. the proper components are used,
2. all connections are the proper fit, and
3. all components are securely connected.

CAUTION [2]: Injury and Damage Hazards—Chemicals leaking from a chemical system
may be corrosive or toxic. Such chemicals can injure personnel and damage equipment.

¢ Use care when connecting chemical lines.
« Inspect regularly for leaks.

— End of BIWUUIO3 —

PELLERIN MILNOR CORPORATION
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BMP990063/2000242V
(Sheet 2 of 2)

Parts List, cont.—Cosmetic Covers

Used In ltem | Part Number Description Comments
ASSEMBLIES
A GGS60001 INST=COS COVERS 6440
B AGS60009 ASSY=CVRS LEFT SIDE 6440
C AGS60010 ASSY=CVRS SUPPLY SIDE 6440
D AGS60003 ASSY=CVR REAR LOW COS 6440
COMPONENTS
all 1 03 60334 COVER=6440 LEFT FRONT
all 2 03 60335 COVER=6440LEFT REAR
all 3 03 60330 COVRS=6440 SUPPLY SIDE FRNT
all 4 03 60331 COVRS=6440 SUPPLY SIDE MID
all 5 03 60332 COVRS=6440 SUPPLY SIDE REAR
all 6 03 60327 COVER=REAR LOW COS 6440
all 7 W5 58210E | WLMT=BELT GUARD CVR 72J2 NB
all 8 W3 65209 *WLMT=DISC BRAKE COVER MOD2
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2.1.

2.2,

2.3.

BIIEAMO1 (Published) Book specs- Dates: 20021209 / 20021209 / 20021209 Lang: ENGO1 Applic: IEU

Lubrication and Preventive Maintenance For 64" and 72"ExN
and JxN Models

Follow these schedules, instructions and precautions to achieve optimum performance and service
life from your Milnor ™washer-extractors and comply with warranty requirements.

. Required Equipment

Maintenance procedures require a hand operated grease gun and the specified lubricants.

. Lubrication Precautions [pocument Biuuumo1]

CAUTION [1 - Machine Damage Hazard—Improper |ubrication can damage machine
components and cause the machine to malfunction.

¢ Do not mix petroleum and synthetic based lubricants.

» Do not use an unspecified lubricant without consulting the lubricant manufacturer.

« Do not apply grease with a pneumatic grease gun. Use only a hand-operated grease gun.
* Do not over-lubricate.

» Always clean grease fittings before adding grease. Clean off excess grease.

¢ Ensurethat lubricants do not drip onto belts, brake shoes or drums.

WARNING [2]: Entangle and Crush Hazards—Contact with moving components normally
isolated by guards, covers, and panels, can entangle and crush your limbs. These components
move automatically.

» Lock out and tag out power at the main machine disconnect before servicing, or in
accordance with factory service procedures.

* Do not service machine unless qualified and authorized.

Pumping Grease—Pump grease slowly, taking 10-12 seconds to complete each stroke. A
grease gun can build up extremely high pressure which will force seals out of position and cause
them to leak.

Grease Quantity—Apply the quantity of grease called for in the checklist. Over-lubrication
can be as damaging as under-lubrication. Where quantities are stated in strokes, one stroke of the
grease gun is assumed to provide .0624 fluid oz. (1.77 grams) (by volume) of grease. Therefore,
one fluid ounce (28.3 grams) of grease would be provided by 16 stokes of the grease gun.
Determine the flow rate of your grease gun by pumping one ounce into a calibrated container. If
fewer than 16 stokes are required, all quantitiesin strokesin the chart should be reduced
accordingly, and if more than 16 strokes are required, the number of strokes should be increased.
Before starting lubrication, make sure your grease gun is working and that you get afull charge
of grease with every stroke.

Lubricant Specifications—L ubricant specifications are provided in the preventive
maintenance checklist. Lubricants should be purchased locally. If a specified lubricant is not
availablelocally, it is permissible to substitute a product that has been specified as equivalent by
the lubricant manufacturer. If you cannot obtain either the specified lubricant or avalid
equivalent locally, contact the Milnor Service Department for assistance.

PELLERIN MILNOR CORPORATION
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Lubrication and Preventive Maintenance For 64" and 72"ExN and JxN Models

3. Specified Lubricants

Table 1: Lubricants Table

Assembly Components Specifications
Bearing housing Seals and bearings Shell Alvania EP or equivaent
Hydraulics Shell pivot grease fittings, Shell Alvania EP or equivaent
hydraulic cylinder grease
fittings, pump
Hydraulic fluid reservoir Shell Tellus 68 or equivalent
Motors Motor bearings Use Shell AlvaniaEP or
equivalent.
Gear reducer Gear reducer Shell Morlina220
Braking Brake reservoir DOT 3 brake fluid or equivalent
Isolators (Figure 4) Isolator bodies 10W30 (1SO 30-100) motor ail
or equivalent
L oad door Locking latches Door-ease stick lubricant or
equivalent
Gears and hinges Shell Alvania EP or equivaent

. Greasing Bearings and Seals
DANGER [3|: Entangle and Crush Hazards—Guards, covers, and panels—Operating the
machine with any guard, cover, or panel removed exposes moving components.

» Power is ON and cylinder isturning during the following procedure. Permit only qualified
maintenance personnel to perform this procedure.

Grease seals and main bearing as follows:
1. Locate the seal and bearing greasefittings (Figure 1, item 9).
2. Place the machinein awash step.

3. With the cylinder turning, grease the seals and bearings as called for on the “ Preventive
Maintenance Checklist” and “Lubrication Precautions.”

PELLERIN MILNOR CORPORATION
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5. Maintenance Checklist

Table 2: Preventive Maintenance Checklist

: Frequency (hours | Figure
Components Action of operation) Number
Pulleys and Pulley condition and Check sheaves for wear and Monthly (167 hours) | Figure 1
Belts alignment (See Note 1) alignment
Belts Check for wear, replace if
required
Gear Reducer, | Drive gear reducer (if so Check level at plug, add oil as | Semiannually (1000
Motors and equipped) required hours)
Drive
Components
Change oil (drain valve below) | Annually (2000
hours)
Centrifugal switch (if so Check brushes for wear, Monthly (167 hours)
equipped) replace asrequired
Jack shaft (if so equipped) |0.19 ounces (5.31 grams) (three| Monthly (167 hours)
See Note 2 strokes) at two locations
Motor(s) See "BALDOR MOTOR
MAINTENANCE...MSSM0274AE" in this manual .
Air clutch quick release Changeinternal diaphragm Annually (2000
valve (if so equipped) hours)
Bearing Front bearing grease fitting | Slowly grease: 0.62 ounces Monthly (167 hours)
Housing (Note 2) (17.7 grams), ten strokes at one
location
Rear bearing greasefitting | Slowly grease: 0.31 ounces
(Note 2) (8.8 grams), five strokes at one
location
Seal greasefitting (except | Slowly grease: 0.19 ounces
J2N) (5.31 grams), three strokes at
one location
J2N sed grease fitting Slowly grease: 0.19 ounces Weekly (40 hours)
(5.31 grams), three strokes at
one location
Main bearing air pad gauge | Verify pressure: 10 psi (0.70 | Monthly (167 hours)
kg/sg.cm)
Water sedls and leak-offs | See "Flushing water sealsand | Semiannually (1000
leak-offs...MSSMO271AE" in | hours)
this manual
Brake Reservoir (if so equipped) | Check levels, add fluidsif Monthly (167 hours) | Figure 2
Components required
Pad/Shoes Check for wear, replace if
required
Hydraulic Hydraulic cylinders Slowly grease: 0.12 ounces Monthly (167 hours) | Figure 1
Components (3.54 grams) (two strokes) at
two locations

39

PELLERIN MILNOR CORPORATION




Lubrication and Preventive Maintenance For 64" and 72"ExN and JxN Models

: Frequency (hours | Figure
Components Action of oper ation) Number
Shell pivot Slowly grease: 0.12 ounces Monthly (167 hours)
(3.54 grams) (two strokes) at
two locations
Shell stop(s) Check for wear, replace if Semiannually (1000
required hours)
Line pressure (E6N and Check pressure while machine | Daily (8 hours) Figure 3
J5N machines) istilting to the load position
900-1000 PSI (62-69 bar) E6N
and J5N machines
Filter Replace Semiannually (1000
hours)
Filter pressure Check pressure while machine | Daily
istilting to the load position
30-60 PSI (2-4 bar)
Pump motor Slowly grease: 0.12 ounces Semiannually (1000
(3.54 grams) (two strokes) at | hours)
two locations
All hoses/couplings Check for leaks, cracks and Monthly (167 hours)
bulges
Reservoir level Check level with machinetilted | Daily (8 hours)
to the load position. Add if
below black mark on gauge
Have oil tested by areputable | Annually (2000
testing facility. Tests should hours of operation)
include viscosity, the presence
of insolubles, acid number and
spectrographic wear analysis.
Retain or replace oil as advised
by the testing facility.
Shocks and Isolators Check oil level Quarterly (500 Figure 4
Isolators hours)
Replace ail Annualy (2000
hours)
Shocks Check for leaks, replace as Semiannually (1000
required (four locations) hours)
Isolator cushions Check cushionsfor cracksand | Monthly (167 hours)
deterioration (eight locations)
Doors Gears Lubricate Monthly (167 hours) | Figure 5
Hinges 0.12 ounces (3.54 grams) (two
strokes) at three locations
Locking latches Lubricate (two locations)
Water Cooldown water adjustment | Adjust as required Monthly (167 hours) | Figure 6
Water Water pressure regulator Check water pressure (28 PSl) | Monthly (167 hours) | Figure 7

when thereis no flow of
flushing or balancing water
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: Frequency (hours | Figure
Components Action of operation) Number
Inverter Enclosure, screenand fan | Vacuum out enclosure, clean | Weekly (40 hours) | Figure 8
screen and verify fan operation
Inverter vents Vacuum out vents Figure9
Recirculation | All recirculation hosesand | Check for leaks, cracks and Monthly (167 hours) | Figure 10
(if so couplings bulges
equi pped)
Door hose Replace door hose every 6 Semiannually
months or 840 hours,
whichever occursfirst.

Note 1: See“Tensioning and Aligning Main Drive Belts...BIIEUMO1” in this manual.

Note 2: Main bearings and jack shaft bearings (if equipped) are pre-packed with lubricant at the factory.
Do not grease for 30 days. Some grease will ooze out of the grease relief fittings during the first month of
operation and every time the bearings are re-lubricated. These fittings avoid overheating by permitting

excessive grease to escape. The escaping lubricant does not have to been replaced. Bearings run hot enough
to be uncomfortably warm to the touch. Thisis normal.

6. Maintenance Points
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Lubrication and Preventive Maintenance For 64" and 72"ExN and JxN Models

Figure 1: Motor Platform, Hydraulic Cylinder, Shell and Suspension Maintenance Points

Motor Platform (four motor platform shown) Legend

T

=

Check pulley sheaves and belts for wear and
alignment

Gear reducer level plug (drain below)

Drain motor grease points

Low extract motor grease points

Jack shaft grease fittings (Note 2)

Centrifugal switch (if so equipped)

High extract motor grease fittings

Wash motor grease fittings

Seal and bearing grease fittings

Shell pivot grease fittings (two locations)

. ExN and J5N shell stops (four locations)

12.  J2N shell stop (if equipped)

@/@ 13. Hydraulic cylinder grease fittings

BOONOAWODN

| @
@ I
),

= Air Clutch Quick Release Air Valve (if
equipped)

Hydraulic Cylinder and Shell Maintenance Points
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Figure 2: Brake Components
Brake Reservoir and Pads (E6N and J5N machines only) Legend

' 1

1. Brakereservoir
2. Brakepads

Figure 3: Hydraulic System Maintenance Points

Legend

E6N and J5N Hydraulic System

1.  Line pressure gauge (E6N

and J5N)

2. Filter and filter pressure
gauge

3. Pump grease fittings (two
locations)

4.  Hosesand couplings
(throughout machine)
5. Reservoir level
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Lubrication and Preventive Maintenance For 64" and 72"ExN and JxN Models

Figure 4: Isolators and Shocks

E6N and J5N Isolators and Isolator Details
Shocks

v
%

SN

ST ST

s 7
)

R

z z
e

o wWDNE

Legend

Isolators (four locations)

Shocks (four locations)

Remove vent and check or add oil here

Cushions (8 locations)

Drain

Oil Level 11-12" (279-305) above bottom of
isolator

Figure 5: Door Maintenance Points

Gears, hinge and locking
latches

Legend

Gears

Hinge grease fittings (three

locations)
Locking latches (two
locations)
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Figure 7: Water Pressure Adjustment

Water pressure regulator

Figure 8: Inverter Enclosure,
Screen and Fan

Legend

Use hot water if it isavailable.
Set pressure regulator
for 28 psi when thereis
no flow of flushing or
balancing water.

Figure 9: Inverter Vents

’ MagneTek
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Lubrication and Preventive Maintenance For 64" and 72"ExN and JxN Models

Figure 10: Recirculation Equipped Machines

Recirculation hoses Legend

The hose behind this plate must be replaced
every 6 months or 840 hours of operation.
A weak hose can burst, causing hot bath
liquor to spray onto personnel, scalding
them.

I

1|

— End of BIIEAMO1 —
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BIIEUMO1 (Published) Book specs- Dates: 20021205 / 20021205 / 20021205 Lang: ENGO1 Applic: IEU

Tensioning and Aligning Main Drive Belts on 64" and 72" ExN

and JxN Washer-Extractors

Check belt tension and main drive pulley alignment whenever the main drive belts are replaced or
tensioned. Also check belt tension and alignment whenever the drive base is moved or when
called for in the preventive maintenance checklist. Determine the type of belts fitted to the
machine then refer to either “ Setting Belt Tension...with Individual Main Drive Belts” or “ Setting
Belt Tension...with Banded Main Drive Belts.” After setting the belt tension, see “ Aligning The
Main Drive Pulleys (Both Belt Types)” for alignment information.

Check tension for new belts according to the following schedule:
» After 24 hours of operation (three eight-hour shifts)
 After 80 hours of operation (ten eight-hour shifts)
» After 160 hours of operation (twenty eight-hour shifts)

Note 1: Do not refer to instruction sheet provided with the tension testing tool. Use this instruction instead.

Note 2: All belts are not alike. Certain belts are better suited to certain applications. Consequently, itis
always best to purchase replacement belts from the original manufacturer of the equipment. Alternatively,
purchase the exact style and type of belts with which the machine was originally equipped. If you were not
satisfied with the life of the original set, you should ask the factory if a better belt has been devel oped for
the specific application.

. Setting Belt Tension on Machines Equipped with Individual Main

Drive Belts
These machines use the “belt tension gauge method” for tensioning the main drive belts. This
method requires a belt tension testing tool and straight edge.

Use the tension gauge to set belt tension as follows:

1. Move upper O-ring on tension testing tool to uppermost position (resting against bottom edge
of diding cap).

2. Determine belt deflection for the tested belt (see Table A for the setting).

3. Movelower O-ring to the correct setting (inches or centimeters) on scale. Read the bottom
edge of the O-ring.

4. Place astraight edge along the top edge (pulley to pulley) of the belt to be tested. Depress the
tension testing tool by sliding the cap against the middle of the belt span until the bottom
edge of the lower O-ring aligns with the straight edge as shown in (Figure 1).

5. Read the top of the upper O-ring position and determine if it is within specified range.

» See specificationsin the “Individual belt initia tension” column for belts that have never
been used.

» See gpecificationsin the “Individual belt fina tension” column for belts that have beenin
use for more than 24 hours (three eight-hour shifts).

6. If readingis below specified range, belt must be tightened. If reading is above specified
range, belt must be loosened. Adjust belt and repeat Steps 1 through 5 until tension is within
specified range
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Tensioning and Aligning Main Drive Belts on 64" and 72" ExN and JxN Washer-Extractors

Figure 1: Testing Belt Tension (Individual Belts)

-

(To

Table 1: Table A - ExN and JxN Main Drive Belt Tension

: Individual belt initial | Individual belt final
Belts %ﬁéﬁgl(ergtr:;n Hertz tension pounds tension pounds
(kilograms) (kilograms)
Final stage 3/4" (19) All 17-20(7.7-9.1) 13-16(5.9-7.2)

. Setting Belt Tension on Machines Equipped with Banded Main

Drive Belt

These machines use the “belt elongation method” for tensioning the main drive belts. This

method requires atape measure and either “Table B - 64" ExN and XN Main Drive Belt Tension

(Banded Belts)” or “Table C - 72" EXN and JXN Main Drive Belt Tension (Banded Belts),”
depending on the machine type.

1. Accurately measure the outer diameter of the belt. Call this measurement L1. Look upL1in
Table B for 64" machines or Table C for 72" machines. Find the corresponding “Banded Belt

Tension Length.” Tie astring to thislength.

2. Install belt.
Fit string to the outer diameter of both pulleys.

w

4. Slowly raise motor platform until string istight.
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Table 2: Table B - 64" ExN and JxN Main Drive Tension

(Banded Belts)

L1inches(mm) | Multiplier i‘l;]eczsgr(lrendmlsength
149 (3784.6) 1.007 |150.04 (3811.0)
149.3 (3792.2) 150.29 (3817.4)
149.5 (3797.3) 150.55 (3824.0))
149.8 (3804.9) 150.80 (3830.3)
150 (3810.0) 151.05 (3836.7)
150.3 (3817.6) 151.30 (3843.0)
150.5 (3822.7) 151.55 (3849.4)
150.8 (3830.3) 151.81 (3856.0)
151 (3835.4) 152.06 (3862.3)
151.3(3843.0) 152.31 (3868.7)
151.5 (3848.1) 152.56 (3875.0)
151.8 (3855.7) 152.81 (3881.4)
152 (3860.8) 153.06 (3887.7)
152.3 (3868.4) 153.32 (3894.3)
152.5 (3873.5) 153.57 (3900.7)
152.8 (3881.1) 153.82 (3907.0)
153 (3886.2) 154.07 (3913.4)
153.3 (3893.8) 154.32 (3919.7)
153.5(3898.9) 154.57 (3926.1)
153.8 (3906.5) 154.83 (3932.7)
154 (3911.6) 155.08 (3939.0)
154.3 (3919.2) 155.33 (3945.4)
154.5 (3924.3) 155.58 (3951.7)
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Tensioning and Aligning Main Drive Belts on 64" and 72" ExN and JxN Washer-Extractors

Table 3: Table C - 72" ExN and JxN Main Drive Belt Tension

(Banded Belts)

Banded Belt Tension
L1 inches (mm) Multiplier Te?ﬁcﬂrg;%gth
163.5 (4152.9) 1.007 |164.64 (4181.9)
163.75 (4159.2) 164.90 (4188.5)
164 (4165.6) 165.15 (4194.8)
164.25 (4172.0) 165.40 (4201.2)
164.5 (4178.3) 165.65 (4207.5)
164.75 (4184.7) 165.90 (4213.9)
165 (4191) 166.16 (4220.5)
165.25 (4197.4) 166.41 (4228.8)
165.5 (4203.7) 166.66 (4233.2)
165.75 (4210.1) 166.91 (4239.5)
166 (4216.4) 167.16 (4245.9)
166.25 (4222.8) 167.41 (4252.5)
166.50 (4229.1) 167.67 (4258.8)
166.75 (4235.4) 167.92 (4265.2)
167.00 (4241.8) 168.17 (4271.5)
167.25 (4284.2) 168.42 (4277.9)
167.50 (4254.5) 168.67 (4284.2)
167.75 (4260.9) 168.92 (4290.6)
168.00 (4267.2) 169.18 (4297.2)
168.25 (4273.6) 169.43 (4303.5)
168.50 (4279.9) 169.68 (4309.9)
168.75 (4286.3) 169.93 (4316.2)
169.00 (4292.6) 170.18 (4322.6)
169.25 (4298.9) 170.43 (4328.9)
169.50 (4305.3) 170.69 (4335.5)
169.75 (4311.6) 170.94 (4341.9)
170.00 (4318.0) 171.19 (4348.2)
170.25 (4325.4) 171.44 (4354.6)
170.50 (4330.7) 171.69 (4361.0)
170.75 (4337.0) 171.95 (4367.5)
171.00 (4343.4) 172.20 (4373.9)
171.25 (4349.8) 172.45 (4380.2)

3. Aligning The Main Drive Pulleys (Both Belt Types)
Correct pulley alignment is critical to maximize the main drive belt life. Pulley alignment must be
checked whenever any of the main drive components (motors, pulleys, or belts) are adjusted or
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replaced. Also check pulley alignment whenever excessive amounts of belt wear and dust are
noticed (a small amount of belt dust is normal).

Required tools: laser level (available at many local hardwear stores), ruler and tape measure.

We recommend the use of laser levels since these have proven to yield much greater accuracy in
pulley alignment than older methods of alignment which utilize string. Use alaser level to aign
pulleys as follows:

1. Determine the distance between the levels edge and the laser emitter lens. Place the level on a
flat surface. Hold aruler upright to the beam and note where the beam hits the ruler (Figure
5).

2. If the machine isatilting model, tilt the machine so that the main bearing shaft faceis
perpendicular to the floor (Figure 2). Hold the level vertically on the main bearing shaft face
to check for plumb. If the bearing shaft face is plumb, then the main bearing shaft pulley is
plumb.

3. Check the plumb on the motor pulley. If the motor pulley is not plumb, then shim motor
platform between the hinge and the motor base (Figure 3).

4. Once both pulleys are plumb, check the pulley to pulley alignment as follows:
 Placethe laser on the face of the small motor pulley (Figure 5).

» Check at the 2, 4, 8 and 10 o'clock points on the outer edge of the large pulley (Figure 5).
This measurement must equal the laser emitter lensto levels edge distance (measured in
step 1), plus or minus 1/16th of an inch. The closer the alignment isto ideal, the longer
the belt life.

» The small motor pulley can be aligned with the big pulley by either of two methods.
Either move the small motor pulley on the shaft or loosen the hinge side bolts and adjust
the drive base threaded rod closest to the front of the machine (Figure 4).

* |If the hinge bolts are loosened, be sure to coat the bolt threads with Loctite 242 before
tightening.
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Tensioning and Aligning Main Drive Belts on 64" and 72" ExN and JxN Washer-Extractors

Figure 2: Identifing the Main Bearing Shaft Face Figure 3: Shim Motor Platform to Plumb Motor
Pulley
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Figure 5: Pulley Alignment

Deterring the distance between the emitter lens and the Legend
level base
- 1. Laserleve
- 2. Ruler
GA 2 =) 3. Laser emitter to level
1 - distance

T

How to align pulleys

N\

ON

N

/

ye

B[ Y,
T
@)

™\

Measuring pulley to pulley alignment in four
places

NN

— End of BIIEUMO1 —
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FLUSHING WATER SEALS AND MSSMO0271AE/9704AV
LEAK - OFFS IN 52" AND LARGER
WASHER-EXTRACTORS

“ DANGER: ENTANGLE AND CRUSH HAZARD

panels, can entangle and crush your limbs. These components move
automatically.

Contact with moving components normally isolated by guards, covers, and
&
[1 Do not service unless qualified and authorized.

[1 Lock OFF and tag out power at the wall disconnect before servicing, or in
accordance with factory service procedures.

Required Kits—This procedure requires bulb pump kit (p/n KZ5CP00100), one gallon (3.8
liters) of mineral spirits, a hand operated grease pump, and the specified lubricants.

Background Information—The grease filled bearing housings for 52 inch and larger
machines are supplied with two water seals and a grease seal as shown in FIGURES 1 and 2. Bath liquo
is prevented from entering the bearings by two water seals separated by grease filled cavity (FIGURE
2). Any water leaking past the water seals is drained by the leak-off cavity. The grease seal retains the
grease in the housing. The seal grease cavity and the leak-off cavity can become clogged with lint and
debris, resulting in seal and bearing failure. Every six months, flush out these cavities with mineral
spirits, as described within. Normally, flushing is done less often than greasing. However, whenever
flushing is due, it should be done just prior to greasing, during the same maintenance session.

See Seal
Details

W
[ First water seal Grease seal
Seal grease cavity | Leak-off cavity
Second water seal

FIGURE 2 (Mssm0271AE) — Seal Details

FIGURE 1 (vssm0271AE) — Typical Bearing Housing
for 52 through 72 Washer-Extractors
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FLUSHING WATER SEALS AND LEAK-OFFS MSSMO0271AE/9704AV(2/3)
IN 52" AND LARGER WASHER-EXTRACTORS

| | NOTICE: BEARING DAMAGE HAZARD |

contaminated by mineral spirits.

[1 DO NOT attempt to force mineral spirits into the bearing housing. If mineral
spirits do not flow easily through the seal cavity grease relief and leak-off,
ream out grease relief and leak-off drain.

(1 DO NOT attempt to flush the main or rear bearing.

; BEARING DAMAGE HAZARD—Bearings will quickly burn up if grease is

Flushing the Seal Grease Cavity—Before beginning, study the main bearing
assembly drawing in the service manual to identify inlets, connections, reliefs, and leak-offs.

1. Locate the tubing running from the seal cavity grepse =
point to the bearing housing (FIGURE 3). Disconngct A % 9
this tubing at the bearing housing. c

2 Install the bulb pump. @

3. Remove the seal cavity grease relief fitting (if fso \ /
equipped) to prevent the mineral spirits ajpnd Seal cavity grease point (Disconnect
contaminated grease from being pushed back int@ thetis tubing at the bearing housing)
shell under the first water seal. FIGURE 4 shows TG yRE 3 (MSSMO271AE) — Identifing the
internal passage from the seal cavity grease inletdga| Cavity Grease Point

~

seal cavity relief passage from the seal grease cqvityernal grease Seal cavity

the seal grease cavity (FIGURE 2) and the inte]inai
=3

to the grease relief fitting (if so equipped) on th@assage to seal grease inlet

housing. grease cavity =

4. Flush until the mineral spirits dripping from the s¢al »:1 «
cavity grease relief are clear (approximately two B H! N B
quarts - 1.9 liters). e SELE A g

. . . . b o I 1

5. Re-install seal cavity grease tubing and grease rglief B < ; [_cj

o

fitting (if so equipped).

Internal : \Seal cavity
seal cavity relief ﬁ grease relief
passage fitting
FIGURE 4 (vssm0271AE) — Internal Seal

Grease Cavity Passage and Relief
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FLUSHING WATER SEALS AND LEAK-OFFS
IN 52" AND LARGER WASHER-EXTRACTORS

Flushing the Leak-off Cavity

L

MSSMO0271AE/9704AV(3/3)

Remove the vented plug at the flushing connec
and install the bulb pump.

Pump approximately two quarts (1.9 liters)
mineral spirits into the flushing connection until t
spirits flow easily out of the leak-off drains. FIGUR
5 shows the internal passage from the flus
connection, through the leak-off cavity, and
internal drain to the exterior of the housing.

After flushing, replace the vented plug, then
"Greasing Seals and Bearings" in the Preven
Maintenance section.

jonternal passage Vented plug
to leak-off for flushing
cavity connection

of A

ne Y

ing =k

he

beeénternal A S

fiveassage from Leak-off
leak-off cavity drain
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BALDOR MOTOR MAINTENANCE MSSM0274AE/9731AV

Most of the information in this document is taken fromBhlglor Electric Company Instruction,
Operation, and Maintenance Manuand provides a means of more accurately determining motor
lubrication requirements based on local conditions.

General Maintenance

Inspect, clean, and test motors at regular intervals— approximately every 500 operating hours
or every three months, whichever comes first. Lubricate motors at the intervals determined herein. Keep
accurate maintenance records.

DANGER: Electrocution and Electrical Burn Hazards ‘

Contact with high voltage will electrocute or burn you. Power switches on the
machine and the control box do not eliminate these hazards. High voltage is
present at the machine unless the main power is off. Electrical power can cause
death or severe injury.

[1 Do not service machine unless qualified and authorized.

[0 Lock OFF and tag out power at the wall disconnect before servicing, or in
accordance with factory service procedures.

>3

DANGER: Entangle and Crush Hazard |

Contact with moving components normally isolated by guards, covers, and
panels, can entangle and crush your limbs. These components move
automatically.

% 3
[] Do not service machine unless < v

> g

qualified and authorized. T‘R,C N\O
[1 Lock OFF and tag out power at the —

wall disconnect before servicing, or : Q‘-‘; i

in accordance with factory service BALDOR —

procedures. INDUSTRIAL MOTOR - 3

A

Clean—Keep the exterior of the motor free of dirt, Qil 8 carvo.[F57 107 -3 S
grease, water, etc. Keep ventilation openings clear. Of# seec. [37.10175¢ ]
vapor, paper pulp, textile lint, etc., can accumulate piFasme [21ST |ssr] F295
block ventilation, causing overheating and eargtor : O TE
failure.

Test—Periodically, check the motor and windir
insulation integrity using a “megger.” Record the meg
readings and immediately investigate any significant g
in insulation resistance. Check all electrical connectors
be sure they are tight.

= O

Lubricate—Determine the proper lubrication intervplfil “¢ _ S
for your motor as explained in “How to Determin B
Lubrication Interval” in this section, and lubricaf
accordingly.

FIGURE 1 (MSSM0274AE)
Typical Motor Data Plate
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BALDOR MOTOR MAINTENANCE MSSMO0274AE/9731AV(2/4)

How to Determine Lubrication Interval—The useful life of antifriction bearing
grease can be estimated, based on service conditions, frame type, and motor rpm. An example of
determining the correct lubrication interval is provided below.

Ex: A fan motor, operating at an ambient temperature onF.LO%OC) in a moderately corrosive
atmosphere. The motor has a NEMA 286T/(IEC 180) frame and is rated at 1750 rpm.

1. Table 1 classifies the service condition as “severe.”
2. Table 2 specifies a 0.5 service condition multiplier value for “severe” service condition.

3. Table 3 specifies 9500 hours as the recommended lubrication interval for frame sizes 254 to 286
(see nameplate), given standard service conditions.

4. Multiply .5 (service condition multiplier valudy 9500 hourgrecommended lubrication interval)
= 4750 hourgcalculated lubrication interval)

5. Table 4 shows that the amount of grease to be added is 0.32 ounces (9.1 grams).

Table 1 — Determining the Service Condition

Severity of Service | Maximum Ambient Atmospheric Type of Bearing
Temperature Contamination
Standard 104°F (4d)C) Clean, little corrosion Deep groove ball
bearing
Severe 12°F (SG)C) Moderate dirt, corrosion Ball thrust, Roller
Extreme >12PF (>50°C) or | Severe dirt, abrasive dust, Al bearings
Class H Insulation corrosion
(Note 1)
Low Temperature 22°F (-Sd)C)
(Note 2

Note 1:Special high temperature grease is recommended.
Note 2: Special low temperature grease is recommended.

Table 2 — Service Condition Multiplier Value

Operating Multiplier
Condition
Standard 1.0
Severe 0.5
Extreme 0.1
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BALDOR MOTOR MAINTENANCE MSSMO0274AE/9731AV(3/4)

Table 3 — Recommended Lubrication Intervals at Standard Service Conditions

NEMA (IE_C) Rated Speed - RPM
Frame Size 3600 1800 1200 900
Up to 215 (132) 5500 Hrs. 12000 Hrs. 18000 Hrs 22000 Hrp.
254 to 286 (160 - 180) 3600 Hrs. 9500 Hrs. 15000 Hrs 18000 Hrg.
324 to 365 (200 - 225) |2200 Hrs.Note 3 7400 Hrs. 12000 Hrs. 15000 Hrs
404 to 5000 (280 - 315) | 2200 Hrs.(Note 3 3500 Hrs. 7400 Hrs 10500 Hr|s.

Note 3:Bearings in 404 through 5000 frame, 2 pole motors are either 6313 or 6314 bearings and the
lubrication interval is shown in the tabléroller bearings are used, the bearings must be
lubricated more frequently. Divide the listed lubrication interval by two.

Table 4 — Lubrication Amounts per Frame

NEMA (IEC) Bearing Description
Frame Size These are the “Large” bearings (Shaft End) in each frame size (Note )
Largest oD Width Grease gun| Volume of grease to
bearing D mm B mm strokes be added
in size (Note 5)
category ounces grams
Up to 215 (132) 6307 80 21 2.5 0.16 4.7
254 to 286 6311 120 29 5.0 0.32 9.1
(160 - 180)
324 to 365 6313 140 33 7.0 0.43 12.2
(200 - 225)
404 to 5000 NU322 240 50 18.0 1.11 315
(280 - 315)

Note 4: Smaller bearings in size category may require reduced amounts of grease.

Note 5:See “Correct Grease Gun Procedures” for information on estimating the output of hand-
operated grease guns.
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Lubrication Recommendations

Type of Grease—Use Shell Dolium R (factory installed) or Chevron SRI greases for standard
service conditions. The extreme and low temperature conditions are not normally encountered in the
laundry. However, for extreme conditions, use Darmex 707 and for low temperature conditions, use
Arrowshell 7. Contact Baldor for equivalents, if necessary.

Correct Grease Gun Procedures

1. Use hand-operated grease gun, not a pneumatic grease gun. Pump grease slowly, taking 10 to 12
seconds to complete each stroke.

2. Apply quantity of grease called for. Over-lubrication can be as damaging as under-lubrication.
Where quantities are stated in strokes, one stroke of the grease gun is assumed to provide .0624
fluid oz. (1.77 grams) (by volume) of grease. Therefore, one fluid ounce (28.3 grams) of grease
would be provided by 16 strokes of the grease gun. Determine the flow rate of your grease gun by
pumping one ounce into a calibrated container. If fewer than 16 strokes are required, all quantities
in strokes in the chart should be reduced accordingly. If more than 16 strokes are required, the
number of strokes should be increadgefore starting lubrication, make sure your grease gun
is working and that you get a full charge of grease with every stroke.

3. Do not over-lubricate motors. Over-lubrication of a motor can seriously damage it by forcing grease
into motor windings. Over-lubrication of the extract motor can force grease into the centrifugal
switch causing it to malfunction.

4. Do not allow grease to drip on the brake disk or clutch tire/drum during lubrication. This will reduce
the braking action considerably, and may permit the cylinder to creep while loading and unloading.

Lubrication Procedure

| | NOTICE: Motor Damage |

extremely dirty environment, contact your Baldor distributor or an authorized

To avoid damage to motor bearings, grease must be kept free of dirt. For an
& Baldor Service Center for additional information.

1. Clean grease fittings.
2. Remove grease outlet plug.

3. Add recommended amount of grease. Be sure grease to be added is compatible with the grease
already in motor. Consult your Baldor distributor or an authorized Baldor Service Center if grease
otherthan recommended is to be used. Stop when new grease appears at shaft hole in the endplate
or grease outlet plug.

4. Replace grease outlet plug
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FASTENER TORQUE REQUIREMENTS

The specifications in this section apply to 1/4 inch and larger Unified National fine and coarse fasteners use
Milnor® machines. This information is to be used only when torque specifications are not stated in the installa

When tightening applicable fastener, abide by the fol‘@/xE Grades 1

ing precautions:

and 2, ASTM A307,
and stainless steel

@,

or service instructions.
SAE Grade 5
and ASTM A449

1. Always use new fasteners. Replace bolts, nuts, flat wa|

s0;
: AE Grade 5.2 ASTM A 325
ers, and lock washers in the order shown on the parts race Type 1 @
drawing. . A — 2
2. Unless otherwise specified, use: ASTM A 325 ASTM A 325[ N
: : . Type2 / Type3 |\ /
. Loctite® 271 threadlocker or equivalent for bearing O~ <
housing mounting bolts from one half to one inch in di-asTm A 354/ N\ SAE Grade 7
ameter. Grade BC |\ Y,

. Loctite® 277 threadlocker or equivalent for bearing| gag Grade 8 and
housing mounting bolts of one inch diameter or largderasTm A354 BD \

N SAE Grade 8.2

\
Qo
.

. Loctite® 242 threadlocker for all other fasteners

requiring thread locking compound. ASTM A 490( .o Y  AsTMA a90[ A 490
Type 1 Type 3

N
G)
A\
/7
)
N~ 7

3. Use atorque wrench to assure proper tightness.

4. Never lubricate fasteners. The values specified herein are
maximum recommended torques and are calculated from
published ASTM and SAE data. Actual allowable torques
are application dependent and can vary for many reasons,
(joint types, gaskets, etc.). Use these values as a guide.

5. Although FIGURE 1 depicts hex head bolts, the table applies to all head types.

FIGURE 1 (Mssmo101CE)
Fastener Grade Markings

Fasteners and Threadlocker

How Fasteners Loosen —Standard threaded fasteners are manufactured with a clearance fit for easy asse
bly. With the fastener at the proper torque, 85% of the tightening torque is absorbed in the threads and unde
fastener head. The remaining 15% provides the friction that prevents the thread from slipping. When this frictio
overcome (by bending, thermal expansion, internal pressures, functional loads, or impact) the thread slips and
ens. Although higher torques reduce the likelihood of thread slippage, if slippage occurs, the threads unwind
the fastener loosens. Once thread slippage begins, vibration increases the rate of loosening.

Preventing Loosening —The most effective way to prevent loosening of threaded parts is by proper appl
cation of a threadlocking compound. Threadlocker provides lubrication during assembly, then hardens to sea
threads against corrosion and provide resistance to thread slippage.
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Applying Threadlocker m

NOTE: The following threadlocker information and
illustrations are excerpts from the Locfiteser's
Guide and are used with permission. y

For maximum strength, threadlocker must fill the threa
voids completely, as shown in FIGURE 2. Organic or pgtro —
leum solvent will remove excess uncured adhesive fro —
joints. Consult information below for the specific fastener ap-
plication.

Bolts and Nuts — FIGURE 3. FIGURE 2 (vssmo1o01cE)
See FIGU 3 Correct Threadlocker Use

1. Clean all threads (bolt and nut) with cleaning solvent

. . Apply here
2. Spray all threads with LoctifePrimer N. Allow to dry.

3. Insert bolt into through hole assembly.

4. Apply several drops of threadlocker onto bolt engagg !
ment area. m

10

5. Assemble and tighten nut to correct torque for the

threadlocker. /
Blind Holes —See FIGURE 4. Not here Z&

1. Clean all threads (bolt and nut) with cleaning solvent. FIGURE 3 (MSSM0101CE)
Applying Threadlocker to
2. Spray all threads with LoctfePrimer N. Allow to dry. Through Hole
3. Squirt several drops down female threads into bottonrof
hole. Onto
threads

4. Apply several drops to bolt.

5. Tighten to correct torque for the threadlocker. (

o ?@/
AN

FIGURE 4 (mMssmo101CE)
Applying Threadlocker to Blind Holes
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Removing Fasteners

High strength threadlockers like Loctite71 (or equivalent
may be weakened by heating to at least’30@260 C) as

follows.

1. Apply localized heat to fastener as shown in FIGURE 5.

2. Disassemble while hot. Once disassembled, the curg
hesive can be removed with Loc@teasket Remover

#790 (or equivalent).

FIGURE 5 (vssmo101cCE)
Removing High Strength Threadlocker

Carbon Steel Fasteners

All values in foot pounds and (Newton meters)

Nominal [Grade Zinc or  [If instructions call for :
bolt size |Designation and |Cadmium : . . : :
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
1/4 - 20 |SAE Grade 1 2.5 3.0 3.3 3.6 4.6 4.3 3.3
ASTM A307 (3.39) (4.06) (4.47) (4.88) (6.23) (5.83) (4.47)
SAE Grade 2 4.1 4.9 ) 6.0 7.7 7.1 )
(5.56) (6.64) (7.45) (8.13) (10.44) (9.63) (7.46)
SAE Grade 4 4.8 5.8 6.4 7.0 9.0 8.3 6.4
(6.50) (7.86) (8.67) (9.49) (12.20) | (11.25) (8.67)
SAE Grade 5 6.3 7.6 8.4 9.3 11.8 11.0 8.4
ASTM A449 (8.54) (10.3) (11.38) | (12.60) | (15.99) | (14.91) | (11.39)
SAE Grade 7 7.9 9.4 10.5 11.5 14.7 13.6 10.5
(20.7) (22.7) (14.23) | (15.59) | (19.93) | (18.44) | (14.23)
SAE Grade 8 8.9 10.7 11.9 13.1 16.6 15.4 11.9
éBTM A354 Gradg (12.0) (14.5) (16.13) | (17.76) | (22.50) | (20.88) (16.13)
ASTM A354 Grads 7.9 94 10.5 11.5 14.7 13.6 10.5
BC (20.7) (22.7) (14.23) | (15.59) | (19.93) | (18.44) | (14.23)
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All values in foot pounds and (Newton meters)

Nomi- |Grade Designation |Zinc or |If instructions call for :
nal bolt |and Standard Cadmium ) ) ) ) :
size Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1/4 - 28 |SAE Grade 1 2.8 3.4 3.8 4.1 5.3 4.9 3.8
ASTM A307 (3.80) (4.61) (5.15) (5.56) (7.18) (6.64) (5.15)
SAE Grade 2 4.7 5.6 6.3 6.9 8.8 8.1 6.3
(6.37) (7.60) (8.54) (9.36) | (11.93) | (10.98) | (8.54)
SAE Grade 4 55 6.6 7.3 8.1 10.3 9.5 7.3
(7.46) (8.95) (9.90) | (10.98) | (13.96) | (12.88) | (9.90)
SAE Grade 5 7.3 8.7 9.7 10.7 13.6 12.6 9.7
ASTM A449 (9.90) (11.80) | (13.15) | (14.50) | (18.44) | (17.08) | (13.15)
SAE Grade 7 8.9 10.7 11.9 13.1 16.6 15.4 11.9
(12.07) | (14.50) | (16.13) | (17.76) | (22.51) | (20.88) | (16.13)
SAE Grade 8 10.2 12.2 13.6 15.0 19.0 17.7 13.6
égTM A354 Grade | (13.83) | (16.54) | (18.44) | (20.34) | (25.76) | (23.99) | (18.44)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or |[If instructions call for :
bolt size |and Standard Cadmium . : . : .
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 242 271 272 277
0r262
5/16 - 18|SAE Grade 1 5.1 6.2 6.8 7.5 9.6 8.9 6.8
ASTM A307 (6.91) (8.40) (9.22) | (10.17) | (13.02) | (22.07) | (9.22)
SAE Grade 2 8.5 10.2 11.3 12.5 15.9 14.7 11.3
(11.52) | (13.83) | (15.32) | (16.95) | (21.56) | (19.93) | (15.32)
SAE Grade 4 10.0 12.0 13.3 14.6 18.6 17.3 13.3
(13.56) | (16.27) | (18.03) | (19.79) | (25.22) | (23.46) | (18.03)
SAE Grade 5 13.0 15.6 17.4 19.1 24.3 22.6 17.4
ASTM A449 (17.63) | (21.15) | (23.60) | (25.90) | (32.95) | (30.64) | (23.60)
SAE Grade 7 16.1 19.3 21.5 23.6 30.1 27.9 21.5
(21.83) | (26.17) | (29.15) | (31.99) | (40.81) | (37.83) | (29.15)
SAE Grade 8 ASTM| 185 22.1 24.6 27.1 34.5 32.0 24.6
A354 Grade BD (25.08) | (29.96) | (33.35) | (36.74) | (46.78) | (43.39) | (33.35)
ASTM A354 Grade 16.1 19.3 215 23.6 30.1 27.9 21.5
BC (21.83) | (26.17) | (29.15) | (31.99) | (40.81) | (37.83) | (29.15)
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All values in foot pounds and (Newton meters)

Nominal |Grade Designation|Zinc If instructions call for :
bolt size |and Standard orCadmium - : - : :
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
5/16 - 24|SAE Grade 1 5.6 6.7 7.4 8.2 104 9.6 7.4
ASTM A307 (7.59) (9.08) (10.03) | (11.12) | (14.10) | (13.01) | (10.03)
SAE Grade 2 9.4 11.3 12.5 13.8 17.5 16.3 12.5
(12.74) (15.32) | (16.94) | (18.71) | (23.73) | (22.09) | (16.94)
SAE Grade 4 11.0 13.2 14.6 16.1 20.5 19.0 14.6
(14.91) (17.90) | (19.79) | (21.83) | (27.79) | (25.76) | (19.79)
SAE Grade 5 14.4 17.2 19.1 21.1 26.8 24.9 19.1
ASTM A449 (19.52) (23.32) | (25.90) | (28.60) | (36.35) | (33.76) | (25.90)
SAE Grade 7 17.9 21.4 23.8 26.2 334 31.0 23.8
(24.27) (29.01) | (32.27) | (35.52) | (45.28) | (42.03) | (32.27)
SAE Grade 8 20.4 24.4 27.1 29.9 38.0 35.3 27.1
égTM A354 Grade| (27.66) (33.08) | (36.74) | (40.54) | (51.52) | (47.86) | (36.74)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - - - - :
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or (242 271 272 277
262
3/8-16 |SAE Grade 1 9.0 10.8 12.0 13.1 16.7 15.5 12.0
ASTM A307 (12.20) (14.64) | (16.27) | (17.76) | (22.64) | (21.01) | (16.27)
SAE Grade 2 14.9 17.9 19.9 21.9 27.9 25.9 19.9
(20.20) (24.27) | (26.98) | (29.69) | (37.83) | (35.11) | (26.98)
SAE Grade 4 17.8 21.3 23.7 26.0 33.1 30.8 23.7
(24.13) (28.88) | (32.13) | (35.25) | (44.87) | (41.76) | (32.13)
SAE Grade 5 23.2 27.8 30.9 34.0 43.3 40.2 30.9
ASTM A449 (31.45) (37.69) | (41.89) | (46.09) | (58.70) | (54.50) | (41.89)
SAE Grade 7 28.7 34.4 38.2 42.0 53.5 49.7 38.2
(38.91) (46.64) | (51.79) | (56.94) | (72.54) | (67.39) | (51.79)
SAE Grade 8 32.7 39.2 43.6 48.0 61.0 56.7 43.6
ASTM A354 (44.33) (53.15) | (59.11) | (65.08) | (82.70) | (76.87) | (59.11)
Grade BD
ASTM A354 28.7 34.4 38.2 42.0 53.5 49.7 38.2
Grade BC (38.91) (46.64) | (51.79) | (56.94) | (72.54) | (67.39) | (51.79)
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All values in foot pounds and (Newton meters)

Nominal |[Grade Designation |Zinc or If instructions call for :
bolt size |and Standard Cadmium ) ) ) ) :
Plated Loctite |Loctite |Loctite |Loctite |Loctite (Bare
222 or (242 271 272 277
262
3/8 - 24 |SAE Grade 1 10.2 12.2 13.6 15.0 19.0 17.7 13.6
ASTM A307 (13.83) | (16.54) | (18.44) | (20.33) | (25.76) | (24.00) | (18.44)
SAE Grade 2 16.9 20.3 22.5 24.8 31.5 29.3 22.5
(22.91) | (27.52) | (30.52) | (33.62) | (42.70) | (39.73) | (30.50)
SAE Grade 4 20.0 24.0 26.7 29.4 374 34.7 26.7
(27.11) | (32.54) | (36.20) | (39.86) | (50.70) | (47.04) | (36.20)
SAE Grade 5 26.2 314 34.9 38.4 48.9 45.4 34.9
ASTM A449 (35.52) | (42.57) | (47.32) | (52.06) | (66.30) | (61.55) | (47.32)
SAE Grade 7 32.3 38.8 43.1 47.4 60.4 56.1 43.1
(43.79) | (52.60) | (58.44) | (64.26) | (81.89) | (76.06) | (58.43)
SAE Grade 8 36.9 44.3 49.2 54.1 68.9 64.0 49.2
égTM A354 Grade | (50.02) | (60.06) | (66.70) | (73.35) | (93.41) | (86.77) | (66.70)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal [Grade Designation |Zinc or If instructions call for :
bolt size |and Standard Cadmijum- : : : : :
Plated Loctite |Loctite |[Loctite |Loctite |Loctite |Bare
222 or |242 271 272 277
262
7/16 - 14 |SAE Grade 1 14.0 17.0 19.14 21.0 27.0 25.0 19.0
ASTM A307 (18.98) | (23.04) | (25.95) | (28.47) | (36.60) | (33.89) | (25.76)
SAE Grade 2 24.0 28.8 32.0 35.2 44.8 41.6 32.0
(32.54) | (39.05) | (43.39) | (47.72) | (60.74) | (56.40) | (43.39)
SAE Grade 4 28.3 34.0 37.7 41.5 52.8 49.1 37.7
(38.37) | (46.10) | (51.11) | (56.27) | (71.59) | (66.57) | (51.11)
SAE Grade 5 37.1 445 49.5 54.4 69.3 64.3 49.5
ASTM A449 (50.30) | (60.33) | (67.11) | (73.76) | (93.96) | (87.18) | (67.11)
SAE Grade 7 45.9 55.1 61.3 67.4 85.8 79.6 61.3
(62.23) | (74.70) | (83.11) | (91.38) | (116.33)| (107.92)| (83.11)
SAE Grade 8 52.5 63.0 70.0 77.0 98.0 91.0 70.0
é\BTM A354 Grade| (71.18) | (85.41) | (94.90) | (104.40)( (132.87)| (123.38)]| (94.90)
ASTM A354 Grade 45.7 54.9 61.0 67.1 85.4 79.3 61.0
BC (61.96) | (74.43) | (82.70) | (90.97) | (115.79)| (107.52)| (82.70)
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All values in foot pounds and (Newton meters)

Nominal |Grade Zinc or If instructions call for :
bolt size [Designation and [Cadmium - : - : -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
7/16 - 20 [SAE Grade 1 16.0 19.2 21.3 23.5 29.9 27.7 21.3
ASTM A307 (21.70) (26.03) | (28.88) | (31.86) | (40.54) | (37.56) | (28.88)
SAE Grade 2 26.9 32.2 35.8 39.4 50.1 46.6 35.8
(36.48) (43.66) | (48.54) | (53.42) | (67.93) | (63.18) | (48.54)
SAE Grade 4 31.6 37.9 42.1 46.3 59.0 54.7 42.1
(42.84) (51.39) | (57.08) | (62.77) | (79.99) | (74.16) | (57.08)
SAE Grade 5 41.4 49.7 55.2 60.8 77.3 71.8 55.2
ASTM A449 (56.13) (67.38) | (74.84) | (82.43) | (104.80)| (97.35) | (74.84)
SAE Grade 7 51.3 61.5 68.4 75.2 95.7 88.9 68.4
(69.55) (83.38) | (92.74) | (101.96)| (129.75)| (120.53)| (92.74)
SAE Grade 8 58.2 69.9 77.7 85.4 108.7 101.0 77.7
ASTM A354 (78.90) (94.77) | (105.35)] (115.78)| (147.37)| (136.94) (105.35)
Grade BD
ASTM A354 — — — — — — —
Grade BC
All values in foot pounds and (Newton meters)
Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - - : : -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 242 271 272 277
or262
1/2 - 13 |SAE Grade 1 22.0 26.0 29.38 32.0 41.0 38.0 29.0
ASTM A307 (29.83) (35.25) | (39.83) | (43.39) | (55.59) | (51.52) | (39.32)
SAE Grade 2 36.6 43.9 48.8 53.6 68.3 63.4 48.8
(49.62) (59.52) | (66.16) | (72.67) | (92.60) | (85.96) | (66.16)
SAE Grade 4 43.1 51.8 575 63.3 80.5 74.8 575
(58.44) (70.23) | (77.96) | (85.82) | (109.14)| (101.42)| (77.96)
SAE Grade 5 56.7 68.1 75.6 83.2 105.9 98.3 75.6
ASTM A449 (76.87) (92.33) | (102.5) | (112.80)| (143.58)| (133.27)| (102.50)
SAE Grade 7 69.8 83.8 93.1 102.4 130.4 121.1 93.1
(94.64) (113.62)| (126.23)| (138.84)| (176.80)| (164.19)| (126.23)
SAE Grade 8 79.7 95.6 106.3 116.9 148.8 138.1 106.3
ASTM A354 (108.05) | (129.62)| (144.12)| (158.50)| (201.75)| (187.24)| (144.12)
Grade BD
ASTM A354 69.8 83.8 93.1 102.4 130.4 121.1 93.1
Grade BC (94.64) (113.62)| (126.23)| (138.84)( (176.80)| (164.19)| (126.23)
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All values in foot pounds and (Newton meters)

Nominal |[Standard and |Zinc or If instructions call for :
bolt size [Grade Designation |Cadmium ) ) ) ) )
Plated Loctite |Loctite |Loctite |Loctite |[Loctite |Bare
222 or (242 271 272 277
262
1/2 - 20 [SAE Grade 1 24.8 29.8 33.1 36.4 46.4 43.1 33.1
ASTM A307 (33.62) (40.40) | (44.88) | (49.35) | (62.91) | (58.44) | (44.88)
SAE Grade 2 41.3 49.5 55.0 60.5 77.0 71.5 55.0
(56.00) (67.11) | (74.57) | (82.02) | (104.40)| (96.94) | (74.57)
SAE Grade 4 48.8 58.5 65.0 715 91.0 84.5 65.0
(66.16) (79.32) | (88.13) | (96.94) | (123.38)| (114.57)| (88.13)
SAE Grade 5 63.8 76.5 85.0 93.5 119.0 110.5 85.0
ASTM A449 (86.50) | (103.72)[ (115.24)( (126.77)| (161.34)] (149.82)| (115.24)
SAE Grade 7 78.8 94.5 105.0 1155 147.0 136.5 105.0
(106.84) | (128.12)] (142.36)| (156.60)| (199.30)| (185.07)| (142.36)
SAE Grade 8 90.0 108.0 120.0 132.0 168.0 156.0 120.0
QBTM A354 Grade| (122.02) | (146.43)| (162.70)| (179.00)| (277.78)( (211.51)| (162.70)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation|Zinc or If instructions call for :
bolt size |and Standard Cadmium ) : . : .
Plated Loctite [Loctite |Loctite |Loctite [Loctite |Bare
222 242 271 272 277
or 262
9/16 - 12 |SAE Grade 1 32.0 38.0 42.19 46.0 59.0 55.0 42
ASTM A307 (43.39) (51.52) | (57.20) | (62.37) | (80.00) | (74.57) | (56.94)
SAE Grade 2 52.7 63.3 70.3 77.3 98.4 91.4 70.3
(71.45) (85.82) | (95.31) | (104.80)( (133.41)] (123.92)( (95.31)
SAE Grade 4 62.2 74.7 83.0 91.3 116.2 107.9 83.0
(84.33) | (101.28)| (112.53)| (123.79)| (157.55)| (146.30)| (112.53)
SAE Grade 5 81.7 98.1 109.0 119.9 152.6 141.7 109.0
ASTM A449 (110.77) | (133.00)| (147.78)| (162.56)| (206.90)| (192.17)| (147.78)
SAE Grade 7 100.7 120.9 134.3 147.7 188.0 174.6 134.3
(136.53) | (163.92)( (182.09)| (200.25)| (254.89)] (236.73)| (182.09)
SAE Grade 8 115.0 138.0 153.3 168.6 214.6 199.3 153.3
é%TM A354 Grade| (155.92) | (187.10)| (207.85)| (228.59)| (290.96)| (270.21)| (207.85)
ASTM A354 Grade| 100.7 120.9 134.3 147.7 188.0 174.6 134.3
BC (136.53) | (163.92)| (182.09)| (200.25)| (254.89)| (236.73)| (182.09)
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MSSMO101CE/9906AV (9 of 19)

All values in foot pounds and (Newton meters)

Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium - - - - -
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
9/16 - 18 |SAE Grade 1 35.3 42.4 47.1 51.8 66.0 61.2 47.1
ASTM A307 (47.86) | (57.49) | (63.86) | (70.23) | (89.48) | (82.98) | (63.86)
SAE Grade 2 59.1 70.9 78.8 86.6 110.3 102.4 78.8
(80.13) | (96.13) | (106.84)| (117.41)| (149.55)| (138.84)| (106.84)
SAE Grade 4 69.6 83.5 92.8 102.1 129.9 120.7 92.8
(94.36) | (113.21)| (125.82)| (138.43)| (176.12)| (163.65)| (125.85)
SAE Grade 5 91.2 109.5 121.6 133.8 170.3 158.1 121.6
ASTM A449 (123.65)| (148.46)| (164.87)| (181.40)| (230.90)| (214.36)| (164.87)
SAE Grade 7 112.3| 134.8 149.8 164.7 209.7 194.7 149.8
(152.26)| (182.76)| (203.10)| (223.30)| (284.32)| (263.98)| (203.10)
SAE Grade 8 128.7 154.4 171.6 188.7 240.2 223.0 171.6
égTM A354 Grade | (174.61)| (209.34)| (232.66)| (255.84)| (325.67)| (302.35)| (232.66)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium . . . . .
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
5/8 -11 |SAE Grade 1 44 52 58.2 64 81 76 58
ASTM A307 (59.66) | (70.50) | (78.90) | (86.77) | (109.82)| (103.04)| (78.64)
SAE Grade 2 72.7 87.2 96.9 106.6 135.6 125.9 96.9
(98.57) | (118.23)| (131.38)| (144.53)| (183.85)| (170.70)| (131.38)
SAE Grade 4 86.1 103.4 114.8 126.3 160.8 149.3 114.8
(116.74)| (140.19)| (155.65)| (171.24)| (218.02)| (202.42)| (155.65)
SAE Grade 5 1125 135.0 150.0 165.0 210.0 195.0 150.0
ASTM A449 (152.53)| (183.04)| (203.37)| (223.71)| (284.72)| (264.38)| (203.37)
SAE Grade 7 138.9 166.6 185.2 203.7 259.2 240.7 185.2
(188.32)| (225.88)| (251.10)| (276.18)| (351.43)| (326.35)| (251.10)
SAE Grade 8 158.8 190.5 211.7 232.9 296.4 275.2 211.7
QBTM A354 Grade | (215.30)| (258.28)| (287.03)| (315.77)| (401.86)| (373.12)| (287.03)
ASTM A354 Grade | 139.2 167.0 185.5 204.1 259.8 241.2 185.5
BC (188.73)| (226.42)| (251.50)| (276.72)| (352.24)| (327.02)| (251.50)
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All values in foot pounds and (Newton meters)

Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium - - - - -
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
5/8 - 18 |SAE Grade 1 495 59.4 66.0 72.6 92.4 85.8 66.0
ASTM A307 (67.11) | (80.54) | (89.48) | (98.43) | (125.27)] (116.33)| (89.48)
SAE Grade 2 82.6 99.1 110.2 121.2 154.2 143.2 110.2
(112.00)| (134.36)| (149.41)| (164.33)| (209.07)| (194.15)| (149.41)
SAE Grade 4 97.3 116.7 129.7 142.7 181.6 168.6 129.7
(131.92)| (158.22)| (175.85)| (193.48)| (246.22)| (228.59)| (175.85)
SAE Grade 5 127.7 153.3 170.3 187.3 238.4 221.4 170.3
ASTM A449 (173.14)| (207.85)| (230.90)| (253.95)[ (323.23)| (300.18)| (230.90)
SAE Grade 7 157.6( 189.1 210.2 231.2 294.2 273.2 210.2
(213.68)| (256.39)| (285.00)| (313.47)| (398.88)| (370.41)| (285.00)
SAE Grade 8 179.9 215.9 239.8 263.8 335.8 311.8 239.8
égTM A354 Grade | (243.91)[ (292.72)] (325.13)| (357.66)| (455.28)| (422.74)| (325.13)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium . . . . .
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
3/4-10 |SAE Grade 1 77 93 103.1 113 144 134 103
ASTM A307 (104.40)| (126.09)| (139.78)| (153.20)| (195.24)| (181.68)| (139.65)
SAE Grade 2 129.4( 155.3 172.5 189.8 241.5 224.3 172.5
(175.44)| (210.55)| (233.88)| (257.33)| (327.43)| (304.11)| (233.88)
SAE Grade 4 152.6( 183.1 203.4 223.8 284.8 264.5 203.4
(206.90)| (248.25)| (275.77)| (303.43)| (386.14)| (358.61)| (275.77)
SAE Grade 5 199.7 239.6 266.3 292.9 372.8 346.1 266.3
ASTM A449 (270.76)| (324.85)| (361.05)| (397.12)| (505.45)| (469.25)| (361.05)
SAE Grade 7 246.8| 296.2 329.1 362.0 460.7 427.8 329.1
(334.62)| (401.60)| (446.20)| (355.22)| (624.63)| (580.02)| (446.20)
SAE Grade 8 282.0 338.3 375.9 413.5 526.3 488.7 375.9
QBTM A354 Grade | (382.34)| (458.67)| (509.65)| (560.63)| (713.57)| (662.59)| (509.65)
ASTM A354 Grade | 246.4 295.7 328.6 361.5 460.0 427.2 328.6
BC (334.07)| (400.92)| (445.53)| (490.13)| (623.67)| (579.20)| (445.53)
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All values in foot pounds and (Newton meters)

Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium - - - - -
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
3/4-16 |SAE Grade 1 86.5 103.8 115.3 126.8 161.4 149.9 115.3
ASTM A307 (117.28)| (140.73)| (156.33)| (171.92)| (218.83)| (203.24)| (156.33)
SAE Grade 2 1441 173.0 192.2 211.4 269.1 249.8 192.2
(195.37)| (234.56)| (260.59)| (286.62)| (364.85)| (338.68)| (260.59)
SAE Grade 4 170.2( 204.2 226.9 249.6 317.6 294.9 226.9
(230.76)| (276.86)| (307.64)| (338.41)| (430.61)| (399.15) (307.64)
SAE Grade 5 222.9 267.5 297.2 326.9 416.1 386.3 297.2
ASTM A449 (302.21)| (362.68)| (402.95)| (443.22)| (564.16)| (523.75)| (402.95)
SAE Grade 7 275.6|1 330.8 367.5 404.3 514.5 477.8 367.5
(373.66)| (448.50)| (498.26)| (548.16)| (697.57)| (647.81)| (498.26)
SAE Grade 8 315.0 378.0 420.0 462.0 588.0 546.0 420.0
égTM A354 Grade | (427.08)| (512.50)| (569.44)| (626.39)| (797.22)| (740.28)| (569.44)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium . . . . .
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
7/18-9 |SAE Grade 1 124.7 149.6 166.3 182.9 232.8 216.1 166.3
ASTM A307 (169.07)| (202.83)| (225.47)| (247.98)| (315.63)| (293.0) | (225.47)
SAE Grade 2 124.7( 149.6 166.3 182.9 232.8 216.1 166.3
(169.07)| (202.83)| (225.47)| (247.98)| (315.63)| (293.00)| (255.47)
SAE Grade 4 246.1| 295.3 328.1 360.9 459.4 426.6 328.1
(333.67)| (400.37)| (444.84)| (489.32)| (622.86)| (578.40)| (444.84)
SAE Grade 5 322.4 386.9 429.8 472.8 601.8 558.8 429.8
ASTM A449 (437.11)| (524.57)| (582.73)| (641.03)| (815.93)| (757.63)| (582.73)
SAE Grade 7 397.9| 477.4 530.5 583.5 742.7 689.6 530.5
(539.48)| (647.27)| (719.26)| (791.12)| (1007.00) (935.00)| (719.26)
SAE Grade 8 454.5 545.3 605.9 666.5 848.3 787.7 605.9
QBTM A354 Grade | (616.22)[ (739.33)| (821.49)| (903.65)|(1150.14) (1067.98) (821.49)
ASTM A354 Grade | 397.9 477.4 530.5 583.5 742.7 689.6 530.5
BC (539.48)| (647.27)| (719.26)| (791.12)| (1007.00) (935.00)| (719.26)

71




MSSMO101CE/9906AV (12 of 19)

All values in foot pounds and (Newton meters)

Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium - - - - -
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
7/8 - 14 |SAE Grade 1 137.8 165.4 183.8 202.1 257.3 238.9 183.8
ASTM A307 (186.83)| (224.25)| (249.20)| (274.01)| (348.85)| (323.90)| (249.20)
SAE Grade 2 137.8| 165.4 183.8 202.1 257.3 238.9 183.8
(186.83)| (224.25)| (249.20)| (274.01)| (348.85)| (323.90)| (249.20)
SAE Grade 4 2715| 325.8 362.0 398.2 506.8 470.6 362.0
(368.11)| (441.73)| (490.80)| (539.89)| (687.13)| (638.05)| (490.80)
SAE Grade 5 355.2 426.2 473.6 521.0 663.0 615.7 473.6
ASTM A449 (481.59)| (577.85)| (642.12)| (706.38)| (898.91)| (834.78)| (642.12)
SAE Grade 7 438.01 525.7 584.1 642.5 817.7 759.3 584.1
(593.85)| (712.75)| (791.93)| (871.11)|(1108.65) (1029.47) (791.93)
SAE Grade 8 501.2 601.5 668.3 735.1 935.6 868.8 668.3
égTM A354 Grade | (679.54) (815.53)| (906.09)| (996.66)|(1268.50) (1177.94) (906.09)
ASTM A354 Grade — — — — — — —
BC
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or [If instructions call for:
bolt size |and Standard Cadmium . ; ; ; ;
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
1-8 SAE Grade 1 187.5 225.0 250.0 275.0 350.0 325.0 250.0
ASTM A307 (254.22)| (305.06)| (338.95)| (372.85)| (474.54)| (440.64)| (338.95)
SAE Grade 2 187.5| 225.0 250.0 275.0 350.0 325.0 250.0
(254.22)| (305.06)| (338.95)| (372.85)| (474.54)| (440.64)| (338.95)
SAE Grade 4 369.4| 443.3 492.5 541.8 689.5 640.3 492.5
(500.84)| (601.03)| (667.74)| (734.58)| (934.84)| (868.13)| (667.74)
SAE Grade 5 482.8 579.4 643.8 708.1 901.3 836.9 643.8
ASTM A449 (654.59)| (785.56)| (872.88)| (960.05)[(1222.00) (1134.69) (872.88)
SAE Grade 7 596.3| 7155 795.0 874.5 1113.0 | 1033.5 | 795.0
(808.47)| (970.09)| (1077.88) (1185.66) (1509.03) (1401.24) (1077.88
SAE Grade 8 681.6 817.9 908.8 999.6 1272.3 | 1181.4 | 908.8
QBTM A354 Grade | (924.13)[(1108.92) (1232.17) (1355.28) (1725.00) (1601.77) (1232.17
ASTM A354 Grade | 596.7 716.1 795.6 875.2 1113.9 | 1034.3 795.6
BC (809.01)| (970.90)| (1078.69) (1186.61) (1510.25) (1402.32) (1078.69
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MSSMO0101CE/9906AV (13 of 19)

All values in foot pounds and (Newton meters)

Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - - : : -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1-12 SAE Grade 1 205.3 246.4 273.8 301.1 383.3 355.9 273.8
ASTM A307 278.35 | (334.07)| (371.22)| (408.24)| (519.69)| (482.54)| (371.22)
SAE Grade 2 205.3 246.4 273.8 301.1 383.3 355.9 273.8
(278.35) | (334.07)| (371.22)| (408.24)| (519.69)| (482.54)| (371.22)
SAE Grade 4 404.1 484.9 538.8 592.6 754.3 700.4 538.8
(547.88) | (657.44)| (730.52)| (803.46)|(1022.70) (949.62)| (730.52)
SAE Grade 5 528.8 634.5 705.0 775.5 987.0 916.5 705.0
ASTM A449 (716.96) | (860.27)| (955.85)|(1051.44) (1338.19) (1242.61) (955.85)
SAE Grade 7 652.5 783.0 870.0 957.0 1218.0 | 1131.0 870.0
(884.67) |(1061.60) (1179.56) (1297.52) (1651.39) (1533.42) (1179.56)
SAE Grade 8 746.3 895.5 995.0 10945 | 1393.0 | 1293.5 995.0
ASTM A354 (1011.85) | (1214.14) (1349.04) (1483.49) (1888.66) (1753.73) (1349.04)
Grade BD
ASTM A354 — — — — — — —
Grade BC
All values in foot pounds and (Newton meters)
Nominal |(Grade Zinc or If instructions call for :
bolt size [Designation and |Cadmium : : - : -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or (242 271 272 277
262
1-14 SAE Grade 1 210.0 252.0 280.0 308.0 392.0 364.0 280.0
ASTM A307 (284.72) | (341.66)| (379.63)| (417.60)| (531.48)| (493.52)| (379.63)
SAE Grade 2 210.0 252.0 280.0 308.0 392.0 364.0 280.0
(284.72) | (341.66)| (379.63)| (417.60)| (531.48)| (493.52)| (379.63)
SAE Grade 4 413.4 496.1 551.3 606.4 771.8 716.6 551.3
(560.50) | (672.62)| (747.46)| (822.17)|(1046.42) (971.58)| (747.46)
SAE Grade 5 540.9 649.1 721.3 793.4 1009.8 937.6 721.3
ASTM A449 (733.36) | (880.06)| (977.95)|(1075.70) (1369.10) (1271.22) (977.95)
SAE Grade 7 668.4 802.1 891.3 980.4 1247.8 | 1158.6 891.3
(906.23) |(1087.50) (1208.44Y) (1329.25) (1691.79) (1570.85) (1208.44)
SAE Grade 8 764.1 916.9 1018.8 | 1120.6 | 1426.3 | 1324.4 | 1018.8
ASTM A354 (1035.98) | (1243.15) (1381.31) (1519.33) (1933.80) (1795.65) (1381.30)
Grade BD
ASTM A354 — — — — — — —
Grade BC
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All values in foot pounds and (Newton meters)

Nominal |Grade Designation |Zinc or |[If instructions call for :
bolt size |and Standard Cadmium ) ) ) ) )
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
1-1/8« 7 |SAE Grade 1 265.8 318.9 354.4 389.8 496.1 460.7 354.4
ASTM A307 (360.37)| (432.37)| (480.50)| (528.50)| (672.62)| (624.63)| (480.50)
SAE Grade 2 265.8|1 318.9 354.4 389.8 496.1 460.7 354.4
(360.37)| (432.37)| (480.50)| (528.50)| (672.62)| (624.63)| (480.50)
SAE Grade 4 523.1| 627.8 697.5 767.3 976.5 906.8 697.5
(709.23)| (851.18)| (945.68)|(1040.32) (1323.96) (1229.46) (945.68)
SAE Grade 5 595.9 715.1 794.5 874.0 1112.3 | 1032.9 794.5
ASTM A449 (807.93)| (969.55)|(1077.20) (1184.99) (1508.07) (1400.43) (1077.20
SAE Grade 7 844.8| 1013.8 | 1126.4 | 1239.0 | 1577.0 | 1464.3 | 1126.4
(1145.40) (1374.53) (1527.20) (1679.86) (2138.13) (1985.33) (1527.20
SAE Grade 8 966.1 1159.3 | 1288.1 | 1416.9 | 1803.4 | 1674.6 | 1288.1
égTM A354 Grade |(1309.86) (1571.80) (1746.43) (1921.06) (2445.08) (2270.46) (1746.43
ASTM A354 Grade | 844.8 1013.8 | 1126.4 | 1239.0 | 1577.0 | 14643 | 1126.4
BC (1145.40) (1374.53) (1527.20) (1679.86) (2138.13) (1985.33) (1527.20
All values in foot pounds and (Newton meters)
Nominal |Grade Designation |Zinc or |[If instructions call for :
bolt size |and Standard Cadmium . . . . .
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
1-1/8+« 12|SAE Grade 1 297.4 356.9 396.6 436.2 555.2 515.5 396.6
ASTM A307 (403.22)| (483.89)| (537.72)| (591.40)| (752.75)| (698.93)| (537.72)
SAE Grade 2 297.41 356.9 396.6 436.2 555.2 515.5 396.6
(403.22)| (483.89)| (537.72)| (591.40)| (752.75)| (698.93)| (537.72)
SAE Grade 4 586.4| 703.7 781.9 860.1 1094.6 | 1016.4 | 781.9
(795.05)| (954.09)|(1060.12) (1166.14) (1484.08) (1378.06) (1060.12
SAE Grade 5 667.6 801.1 890.2 979.2 1246.2 | 1157.2 | 890.2
ASTM A449 (905.14)|(1086.15) (1206.95) (1327.62) (1689.62) (1568.95) (1206.95
SAE Grade 7 948.2| 1137.8 | 1264.2 | 1390.6 | 1769.9 | 1643.5 | 1264.2
(1285.58) (1542.65) (1714.02) (1855.40) (2399.66) (2228.30) (1714.02
SAE Grade 8 1083.2 | 1299.8 | 14442 | 1588.6 | 2021.9 | 18775 | 1444.2
SBTM A354 Grade |(1468.62) (1762.30) (1958.07) (2153.85) (2741.33) (2545.55) (1958.07

ASTM A354 Grade
BC
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All values in foot pounds and (Newton meters)

Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |[Cadmium - : : - -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or 242 271 272 277
262
1-1/4« 7 |SAE Grade 1 375.0 450.0 500.0 550.0 700.0 650.0 500.0
ASTM A307 (508.43) | (610.11)| (677.91)| (745.70)| (949.07)| (881.28)| (677.91)
SAE Grade 2 375.0 450.0 500.0 550.0 700.0 650.0 500.0
(508.43) | (610.11)| (677.91)| (745.70)| (949.07)| (881.28)| (677.91)
SAE Grade 4 738.3 885.9 984.4 1082.8 | 1378.1 | 1279.7 984.4
(1001.00) [(1201.12) (1334.67) (1468.08) (1868.45) (1735.04) (1334.67)
SAE Grade 5 840.2 1008.3 | 1120.3 | 1232.3 | 1568.4 | 1456.4 | 1120.3
ASTM A449 (1139.16) |(1367.07) (1518.93) (1670.78) (2126.47) (1974.62) (1518.93)
SAE Grade 7 1191.8 | 1430.2 | 1589.1 | 1748.0 | 2224.7 | 2065.8 | 1589.1
(1615.87) [(1939.09) (2154.53) (2369.97) (3016.30) (2800.85) (2154.53)
SAE Grade 8 1362.9 16355 | 1817.2 | 1998.9 | 25441 | 2362.3 | 1817.2
ASTM A354 (1847.85) |(2217.44) (2463.80) (2710.15) (3449.34) (3202.85) (2463.80)
Grade BD
ASTM A354 1192.4 1430.9 | 1589.8 | 1748.8 | 2225.8 | 2066.8 | 1589.8
Grade BC (1616.68) |(1940.04) (2155.48) (2371.05) (3017.78) (2802.20) (2155.48)
All values in foot pounds and (Newton meters)
Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and [Cadmium - - - - -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1-1/4+ 12|SAE Grade 1 414.8 497.8 553.1 608.4 774.4 719.1 553.1
ASTM A307 (562.40) | (674.93)| (749.90)| (824.88)(1049.95) (974.97)| (749.90)
SAE Grade 2 414.8 497.8 553.1 608.4 774.4 719.1 553.1
(562.40) | (674.93)| (749.90)| (824.88)(1049.95) (974.97)| (749.90)
SAE Grade 4 816.8 980.2 1089.1 | 1198.0 | 1524.7 | 14158 | 1089.1
(1107.43) [(1328.97) (1476.62) (1624.27) (2067.22) (1919.57) (1476.62)
SAE Grade 5 930.5 1116.6 | 1240.6 | 1364.7 | 1736.9 | 1612.8 | 1240.6
ASTM A449 (1261.60) [ (1513.90) (1682.03) (1850.29) (2354.92) (2186.66) (1682.03)
SAE Grade 7 1320.7 | 1584.8 | 1760.9 | 1937.0 | 2465.3 | 2289.2 | 1760.9
(1790.63) [(2148.70) (2387.46) (2626.22) (3342.50) (3103.74) (2387.46)
SAE Grade 8 1509.4 1811.3 | 20125 | 2213.8 | 2817.5 | 2616.3 | 2012.5
ASTM A354 (2046.47) | (2455.80) (2728.59) (3001.51) (3820.02) (3547.23) (2728.58)
Grade BD
ASTM A354 — — — — — — —
Grade BC
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All values in foot pounds and (Newton meters)

Nominal |Grade Designation|Zinc or If instructions call for :
bolt size |and Standard Cadmium : : : : :
Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1-3/8+ 6 |SAE Grade 1 491.1 589.4 654.8 720.3 916.8 851.3 654.8
ASTM A307 (665.84) | (799.12)| (887.79)| (976.60)|(1243.00)(1154.21) (887.80)
SAE Grade 2 491.1 589.4 654.8 720.3 916.8 851.3 654.8
(665.84) | (799.12)| (887.79)| (976.60)|(1243.00)(1154.21) (887.80)
SAE Grade 4 968.1 1161.7 | 1290.8 [ 14199 | 1807.1 | 1678.0 | 1290.8
(1312.57) [ (1575.06) (1750.10) (1925.13) (2450.10) (2275.07) (1750.09
SAE Grade 5 1102.1 1322.6 | 14695 | 1616.5 | 2057.3 | 1910.4 | 1469.5
ASTM A449 (1494.25) [(1793.20)(1992.38) (2191.68) (2789.33) (2590.16) (1992.38
SAE Grade 7 1563.6 | 1876.4 | 2084.8 | 2293.3 | 2918.8 | 2710.3 | 2084.8
(2119.96) | (2544.06) (2826.61) (3109.30) (3957.37) (3674.68) (2826.61
SAE Grade 8 1786.6 21440 | 2382.2 | 2620.4 | 3335.1 | 3096.8 | 2382.2
égTM A354 Grade| (2422.30) |(2906.88) (3229.83) (3552.79]) (4521.80) (4198.70) (3229.83
ASTM A354 Gradel 1563.6 1876.4 | 2084.8 | 2293.3 | 2918.8 | 2710.3 | 2084.8
BC (2119.96) | (2544.06) (2826.61) (3109.30) (3957.37) (3674.68) (2826.61
All values in foot pounds and (Newton meters)
Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - - - - :
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or (242 271 272 277
262
1-3/8+ 12|SAE Grade 1 559.5 671.3 745.9 820.5 1044.3 969.7 745.9
ASTM A307 (758.58) | (910.16)|(1011.30)(1112.45)(1415.88)(1314.74)(1011.30
SAE Grade 2 559.5 671.3 745.9 820.5 1044.3 969.7 745.9
(758.58) | (910.16)|(1011.30)(1112.45)(1415.88)(1314.74)(1011.30
SAE Grade 4 1102.1 | 13226 | 14695 | 1616.5 | 2057.3 | 1910.4 | 1469.5
(1494.25) [(1793.21) (1992.38) (2191.68) (2789.33) (2590.16) (1992.38
SAE Grade 5 1254.3 1505.1 | 1672.3 | 1839.6 | 2341.3 | 2174.0 | 1672.3
ASTM A449 (1700.60) | (2040.64) (2267.34) (2494.16) (3174.38) (2947.55) (2267.34
SAE Grade 7 1780.2 | 2136.2 | 2373.6 | 2611.0 | 3323.0 | 3085.7 | 2373.6
(2413.63) | (2896.30) (3218.17) (3540.04) (4505.39) (4183.65) (3218.17
SAE Grade 8 2034.1 24410 | 27122 | 2983.4 | 3797.1 | 3525.8 | 2712.2
ASTM A354 (2757.87) | (3309.56) (3677.25) (4044.95) (5148.18) (4780.35) (3677.25
Grade BD
ASTM A354 — — — — — — —
Grade BC
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FASTENER TORQUE REQUIREMENTS

MSSMO101CE/9906AV (17 of 19)

All values in foot pounds and (Newton meters)

Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - : : - -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1-1/2« 6 |SAE Grade 1 652.5 783.0 870.0 957.0 1218.0 | 1131.0 870.0
ASTM A307 (884.67) |(1061.60) (1179.56) (1297.52) (1651.39) (1533.43) (1179.56
SAE Grade 2 652.5 783.0 870.0 957.0 1218.0 | 1131.0 870.0
(884.67) |(1061.60) (1179.56) (1297.52) (1651.39) (1533.43) (1179.56
SAE Grade 4 1283.9| 1540.7 | 17119 | 1883.1 | 2396.6 | 22254 | 1711.9
(1740.74) [ (2088.91) (2321.03) (2553.14) (3249.36) (3017.24) (2321.03
SAE Grade 5 1462.5 1755.0 | 1950.0 | 2145.0 | 2730.0 | 2535.0 | 1950.0
ASTM A449 (1982.88) [ (2379.46) (2643.85) (2908.23) (3701.39) (3437.00) (2643.85
SAE Grade 7 2074.2| 2489.1 | 2765.6 | 3042.2 | 3871.9 | 3595.3 | 2765.6
(2812.24) [ (3374.77) (3749.66) (4124.67) (5249.60) (4874.58) (3749.66
SAE Grade 8 2370.9 2845.1 | 3161.3 | 3477.4 | 44258 | 4109.6 | 3161.3
ASTM A354 (3214.51) [ (3857.44) (4286.15) (4714.73) (6000.58) (5571.88) (4286.15
Grade BD
ASTM A354 2074.9 2489.9 [ 2766.6 | 3043.2 | 3873.2 | 3596.5 | 2766.6
Grade BC (2813.20) [ (3375.85) (3751.01) (4126.03) (5251.36) (4876.20) (3751.01
All values in foot pounds and (Newton meters)
Nominal |Grade Zinc or If instructions call for :
bolt size |Designation and |Cadmium - - - - -
Standard Plated Loctite Loctite Loctite Loctite Loctite Bare
222 or |242 271 272 277
262
1-1/2+ 12|SAE Grade 1 734.1 880.9 978.8 1076.6 | 1370.3 | 1272.4 978.8
ASTM A307 (995.30) [(1194.34) (1327.07) (1459.67) (1857.88) (1725.14) (1327.07)
SAE Grade 2 734.1 880.9 978.8 1076.6 | 1370.3 | 1272.4 978.8
(995.30) [(1194.34) (1327.07) (1459.67) (1857.88) (1725.14) (1327.07)
SAE Grade 4 14456 1734.8 | 19275 | 2120.3 | 26985 | 2505.8 | 1927.5
(1959.97)1(2352.07) (2613.34) (2874.33) (3658.68) (3397.41) (2613.34)
SAE Grade 5 1645.3 1974.4 | 2193.8 | 2413.1 | 3071.3 | 2851.9 | 2193.8
ASTM A449 (2230.73) | (2676.93) (2974.40) (3271.73) (4164.13) (3866.66) (2974.40)
SAE Grade 7 2334.4| 2801.3 | 31125 | 3423.8 | 43575 | 4046.3 | 31125
(3165.02) | (3798.06) (4219.99) (4642.05) (5907.98) (5486.05) (4219.99)
SAE Grade 8 2667.7 3201.2 | 3556.9 | 3912.6 | 4979.6 | 4623.9 | 3556.9
ASTM A354 (3616.92) | (4340.25) (4822.51) (5304.78) (6751.44) (6269.17) (4822.51)
Grade BD
ASTM A354 — — — — — — —
Grade BC
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MSSMO0101CE/9906AV (18 of 19)

Other Fastener Torque Specifications

All values in foot-pounds and (Newton-meters)

Nominal bolt size

18-8
Stainless Stele

- 316
Stainless Steel

Brass

Aluminum

2024 - T4
1/4 - 20 6.3 (8.54) 6.6 (8.95) 5.1 (6.91) 3.8 (5.15)
1/4 - 28 7.8 (10.57) 8.3 (11.25) 6.4 (8.67) 4.8 (6.50)
5/16 - 18 11.0 (14.90) 11.5 (15.60) 8.9 (12.06) 6.7 (9.08)
5/16 - 24 11.8 (16.00) 12.3 (16.67) 9.7 (13.15) 7.2 (9.76)
3/8 - 16 19.7 (26.71) 20.6 (27.93) 16.0 (21.70) 11.9 (16.13)
3/8 - 24 21.6 (29.28) 22.6 (30.64) 17.7 (24.00) 13.1 (17.76)
7/16 - 14 31.3 (42.44) 32.8 (44.47) 26.4 (35.80) 19.0 (25.76)
7/16 - 20 33.3 (45.15) 34.8 (47.18) 27.3 (37.00) 20.2 (27.38)
1/2 - 13 43.1 (58.43) 45.2 (61.28) 35.2 (47.72) 26.1 (35.38)
1/2 - 20 45.1 (61.14) 47.1 (63.86) 36.9 (50.00) 27.3 (37.00)
9/16 - 12 56.8 (77.00) 59.4 (80.53) 46.5 (63.04) 34.4 (46.64)
9/16 - 18 62.7 (85.00) 65.6 (88.94) 51.3 (69.55) 38.0 (51.52)
5/8 - 11 92.5 (125.41) 96.7 (131.10) 75.6 (102.50) 59.6 (80.80)
5/8 - 18 103.7 (140.60) 108.4 (146.97) 84.7 (114.84) 66.5 (90.16
3/4 - 10 127.5 (172.86) 131.8 (178.70) 104.1 (141.14 81.7 (110.77
3/4 - 16 124.2 (168.39) 129.8 (175.98) 101.7 (137.88 79.8 (108.19
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FASTENER TORQUE REQUIREMENTS

MSSMO0101CE/9906AV (19 of 19)

Other Fastener Torque Specifications

All values in foot-pounds and (Newton-meters)

Nominal bolt size 18- 316 Brass Aluminum

Stainless Steel Stainless Steel 2024 - T4
718 -9 194.0 (263.03) 202.5 (274.55) 158.8 (215.30 124.6 (168.9B)
7/8 - 14 193.2 (261.94) 201.7 (273.47) 157.9 (214.08 124.2 (168.40)
1-8 286.7 (388.71) 299.6 (406.20) 234.6 (318.07 183.8 (249.20D)
1-14 259.2 (351.43) 270.8 (367.16) 212.1 (287.57 166.3 (225.4F)
1-1/8 7 413.0 (559.95) 432.0 (585.71) 337.0 (456.91 265.0 (359.29)
1-1/8+ 12 390.0 (528.77) 408.0 (553.17) 318.0 (431.15 251.0 (340.3]1)
1-1/4« 7 523.0 (709.09) 546.0 (740.28) 428.0 (580.30 336.0 (455.5b)
1-1/4« 12 480.0 (650.80) 504.0 (683.33) 394.0 (534.19 308.0 (417.60)
1-1/2+ 6 888.0 (1203.97) 930.0 (1260.91) 727.0 (985.68 570.0 (772.8R)
1-1/2« 12 703.0 (953.14) 732.0 (992.46) 575.0 (779.60 450.0 (610.12)
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Section 2

Bearing Assemblies
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MSSMA430AE/9606A V

REPLACING BEARING HOUSING ON ExN AND JxN MODELS

Special Items Required

We recommend having the following items on hand before replacing a bearing housing; a replacement bee
housing, the rear bearing and seal kit (in case the rear bearing is worn or is damaged during removal), bearing fi

kit K65 0001 (containing a cylinder and trolley fixture),

hydraulic pulling kit PK10 0010A or an equivalent hydraulicAPProximate Component Weights

pump and NPT pipe fittings, Loctite 242 or equivalent, Ldg-omponent Pounds Kilograms

tite primer or equivalent. This procedure only covers beafrg—

replacement. Due to the exacting internal tolerances begfygnder 1200 550

housings require, we do not recommend that you re-build aring housing 1000 450

bearing housing, but suggest that it be returned to Milnofffot

re-building or exchange. Pulley 330 150
Cylinder Fixture Trolley and Figure 9

Figure 3

o [

Bearing Fixture

Safety
Stand

FIGURE 1 (MssMA430AE)
Overview of Bearing Housing Removal Kit in Use
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Removing the Rear Bearing and Front Bearing Housing

A DANGER A

@ ENTANGLE AND CRUSH HAZARD—Machine components can entangle and
%{) crush body parts.
ring O Permit only qualified maintenance personnel to perform these procedures.
xture

O Install safety stands.

0 Lock OFF and tag out power at
the wall disconnect before
proceeding.

|
-, [~
Preparation —Referring to FIGURE 2, lower the mot ; = ﬁl
platform to loosen the final drive belts. Do not move the|t@ #
nut as it is a reference when retightening belts. Discor] ' v\‘() :
hydraulic hoses and remove tank. Also remove brake chipereal RN TRIEIEEI
caliper, and disk. Secure the caliper out of the way. Leave top nut as stop_

FIGURE 2 (MssmA430AE)
Motor Platform

Cylinder : Cylinder
push-off . X push-off
hole\A vl /hole

Cylinder

to bearing
K shaft bolts

FIGURE 4 (MssmA430AE)
Cylinder to Bearing Shaft Bolts
FIGURE 3 (MSSMA430AD) and Cylinder Push-off Holes

Cylinder Fixture showing
Y-Bolts and Turnbuckle
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Installing the Cylinder Fixture and Removing the Cylinder Bolts —For ease of re-assembly,
the kit includes a cylinder fixture (FIGURES 1 and 3) to align and support the cylinder within the shell after t

cylinder-to-bearing bolts are removed.

1.

Gu_»ide@_l
Rotate cylinder by hand so that rib one (stamped on front of fil

is top dead center. FuII-threW
Install the cylinder fixture and tighten the lower turnbuckle. PO:W
tion the Y bolts under rib one and tighten until bolts contact rjb nstallation bolt
(FIGURE 3). Drive wedges between the cylinder and the shell

front at eight places then clamp the cylinder to the shell front as _FIGURE 5 (Mssma4304E)
shown in Ig:IGFl)JRE 11. P y Identifing Pins, Rods, and Bolts

Remove protective cover in center of the cylinder (5/16 allen wrench). Remove the plastic plugs covering t
three cylinder push-off holes (FIGURE 4). Install full-thread rods (FIGURE 5) in the cylinder push-off
holes. Only hand-tighten the rods at this time. Remove the cylinder-to-bearing shaft bolts (FIGURE 4).

Removing the Rear Bearing Components and Installing the Trolley

NOTICE

Machine components that are part of the balancing system, (main pully, balancing nozzles,
target, and proximity switch) are precisely positioned. Scribe each of these items before
removal so that they can be re-installed in the exact position.

NOTE: This procedure requires Kit PK10 0010 containing a hydraulic pump, pump adapter, and NPT
fittings or the equivalent.

Remove the rear bearing cover, locknut, lockwasher (FIGURE 6), and the proximity switch bracket
(FIGURE 7). Pump hydraulic fluid into rear of the shaft to force the inner rear bearing race off the tapered
shaft (FIGURE 7). Remove rear grease lines, then unbolt the entire rear plate. Remove rear plate with out
bearing race still attached.

and

\ .";.-.
Iockw_asﬁer

FIGURE 6 (MssMA430AE) FIGURE 7 (MssmA430AE)
Rear Bearing Details Removing the Inner Race
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FIGURE 9 (MssMA430AE)
Trolley and Hoist

e
FIGURE 8 (MssMA430AE)
Trolley to Shell
FIGURE 10 (MssmA430AE)
Trolley and Bearing
Fixture in Use
FIGURE 11 (MSSMAA430AE) FIGURE 12 (MSSMA430AE)
r Cylinder Clamp Pulley Bolts and

Push-Offs

FIGURE 14 (MssmA430AE)
FIGURE 13 (MssmA4304E) Measuring from Back of Pulley
Balancing Nozzle Inspection Ports Bushing to the Bearing Housing
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. Install trolley and bearing fixture (FIGURES 1, 8,9,
and 10).

. Measure and record the distance from the back @
pulley bushing to the bearing housing (FIGURE
14), then mark or scribe the pulley and bushing joi
before removing (FIGURE 12). After re-assembly
the pulley must line up exactly as removed, or the
balancing system will not work.

. Unbolt pulley then remove by threading pulley ba|ts
into push-off holes. Remove bushing and disconne|
grease lines from front housing.

. Loosen each balancing nozzle, then reach throug

the inspection port (FIGURE 13), and rotate eact
nozzle down, out of its channel.

FIGURE 15 (MssMA430AE)
Removing Housing Using Guide

Pins and Full-thread Rods

A DANGER A

O Follow procedure carefully.

@ ENTANGLE AND CRUSH HAZARD—Bearing housings weigh approximately
6(‘) 1,000 pounds (455 kg.), and if allowed to fall, will crush anyone under it.

0 Bearing housing removal requires two people.

. Remove bearing housing bolts. Replace three of the bearing housing

with guide pins (FIGURES 5 and 15). These guide pins support the
loosened bearing housing until the pivot clamp (FIGURES 1 and 15
trolley can be attached. Thread three full-thread rods into the bearing

housing push-off holes (FIGURE 15). From inside the cylinder, one pe ‘

son uses the full-thread rods (installed previously), to push the beari
housing out of the shell, while a second person at the rear of the m
uses the bearing housing full-thread rods to pull the bearing housing
about one inch out of its mounting ringftach pivot clamp and trolley

lifting fixture as soon as possible to ensure that the housing does not ";

drop out of the shell. Remove the bearing housing and shatft.

. Bearing
setting fixture

&
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FIGURE 16 (MssMA230AE)
Bearing Setting Fixture




Re-installing the Front Bearing Housing and Rear Bearing
NOTICE

Cleanliness is very important—Foreign material is
the most frequent cause of bearing failure.

0 Remove foreign material from bearing housing
before installation.

0 Clean hands, tools, and work area before install-
ing bearing housing.

. Use trichloroethene and light sanding to remove old Loctite
from the cylinder hub and shell back surfaces.

. Clean mounting surfaces of bearing housing, shaft hub, &
rear bearing taper.

. ) _ FIGURE 17 (MssmA430AE)
. Replace shell back liner O-rings (FIGURE 17) and coat with Shell Back Liner Seal

grease. Install a new shaft hub O-ring.

NOTICE

Loctite cures in one-half hour after mating parts. Make sure you have ample time to install
housing before applying.

. Apply Loctite primer to machine, housing, and shaft hub surfaces. Do not wipe clean. Apply Loctite 242 to
primered surfaces.

. Position housing and shaft in machine. Make sure the bottom of the housing (identified by the cast drain slot)
is on the bottom. Leave bearing setting fixture (FIGURE 16) attached until bearing is securely mounted in
shell back mounting ring.

A CAUTION A

CYLINDER AND BEARING DAMAGE—the cylinder and main bearing could be
ruined if the cylinder contacts shell front while tightening bolts.

0 Proceed with caution.

. Install three guide pins through the bearing housing and into the mounting ring. From inside the cylinder, in-
stall three all-thread rods through the cylinder and into the shaft hub to align the cylinder and the shaft.
Using the installation bolts (FIGURE 5), draw the housing one eighth-inch (3 mm) into the mounting ring.
Tighten the all-thread rods and draw the cylinder one inch (25mm) onto the shaft. Repeat this procedure,
tightening the housing one-half inch (13mm) and the cylinder one-half inch (13mm) until both seat firmly.
Torque housing and cylinder bolts to 500 foot-pounds (69 Kg/m). Remove bearing setting fixture.

87



7. Re-assemble the main pulley and grease inlet lines. Locate belts on pulley. Re-install the réastalate.
the rear bearing using light taps of a soft mallet to gently drive the bearing into position.

8. Hand pack the rear bearing with grease by rotating the inner race and rollers out of the outer race and forc
grease into all the rollers, making certain all rollers are covered with grease. Tighten the locknut to the
proper internal clearances, using the procedure explained in “How to Adjust Rear Bearing”. Remove the
cylinder fixture. Re-install the brake assembly and tighten belts.

NOTE: The setting procedure for spherical self-aligning bearings requires greater skill and attention to detail
than needed with non-spherical bearings. Visit your local bearing supplier, bring this section with you,
and have him demonstrate in detail how to adjust this type of bearing and how to use the feeler gauge
get the proper “reading”.

How to Adjust Rear Bearing —Tightening the bearing locknut adjusts the radial internal clearance. Fol
low these instructions carefully, as this is a precise operation. Setting the internal radial clearance is necessar
» Make the best of the bearing anti-frictional values (preventing rapid failure).

* Ensure that the bearing seats tightly on the tapered shaft (this is mandatory).

Before installing the bearing in the housing, stand the new bearing on the outer race on a clean flat surfac
align the two rows of rollers with each other (as shown in FIGURE 18). Accurately measure the existing cleare
with a feeler gauge between the top rollers and the outer race (shown in FIGURE 19). Make four such measurer
and average them. This is the “unmounted radial clearance”. Compare the measurements with the unmo
clearance shown below. Do not use bearings that are not within specifications.

Rear Bearing Specifications

Milnor part number NTN part number Radial internal clearance
inches (millimeters)
Unmounted Mounted
56S22320T 22320BLIKD1C3 .0053 - .0066 .0029 - .0043
(.1350 - .1700) (.0750 - .1100)
56S22322T 22322BLIKD1C3 .0033 - .0039
(.0850 - .1000)

NOTICE

Keep bearings clean and free from all foreign matter during installation and setting.

These clearances are measured in thousands of an inch - or approximately one tenth as
thick as normal automobile breaker point clearances. You must have a good set of thick-
ness gauges to set these bearings properly.

After installing the bearing in the housing, slowly tighten the bearing locknut until the internal clearances f
within the mounted clearance range shown above. Measure clearance near the bottom of the bearing (FIGURI
between the outer race and the rollers of both rows. Turn the cylinder after each adjustment to keep all the load
being taken by only one row (although the load would quickly equalize on both rows after the machine has rur
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/ to:

FIGURE 18 (MssmA430AE) FIGURE 19 (MssmA430AE)
Aligning the Two Rows of Rollers Determining Unmounted Radial Clearance

only a few moments). If all the load is taken by one row, you will get an erroneous clearance reading. It is, therefore,
necessary to use the feeler gauge to measure the clearance on both sets of rollers (shown in FIGURE 21). With the

nce o AT .

Tents bearing in plface on the machine, it is difficult to get a feeler gauge back past the first row of rollers to measure the

Inted second, but it must be done.

> and

After the correct internal clearance is set, lock the nut by bending over the matching tabs on the lockwasher.
Make sure that all unused tabs on the lockwasher are bent as near the nut as possible so that they will not rub against
the bearing roller cage. Check each unused tab individually to ensure this.

FIGURE 21 (MssmA430AE)
FIGURE 20 (vssma43ong) Determining Internal Radial Clearance

Where to Measure Internal Radial Clearance
all
- 20),
from
 for
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BMP970012/99303V
(Sheet 2 of 2)

Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Parts List—Air Inject Assembly

Used In Item | Part Number Description Comments
ASSEMBLIES
A AIR58003 97000Z AIR INJECT ASSY=BNG HOUSE

COMPONENTS

all 1 96TBC2BA37 | 04Z 1/4" N/C 2WAY 120V50/60C VALVE

all 2 96J019G 1/4"FILTERREG 0-60PSI

all 3 30N095 03ZPRESSGAUGE 1/8"BACKCN.0-15PSI

all 4 09N082B05 | 00Z PRESSW NASON CLOSE @ 5 LB

all 5 53A031XB BODY-EL90MALE.25X25 #269C-4-4B

all 6 03 01666 97141B FILTER REG SUPPORT BKT

all 7 5NOECLSBE2 | NPT NIP 1/4XCLS TBE BRASS 125#

all 8 51V015 03Z TEE PIPE 1/4"FGDBRASS101-T7-444

all 9 53A059A NUT 1/4"BR.HOLYOKE AND #61A-4

all 10 53A500 1/4" SLEEVE-DELRIN

all 11 53A501 TUBEINSERT .170"OD

all 12 60E004TC 02ZTUBING NYL(NAT)1/4"ODX.17ID *

all 13 53A031B BODY-EL90MALE.25X1/8 #269C-42B

all 14 5SCCOCBE | NPT COUP 1/8 BRASS 125# 103A-A

all 15 5NOCO01KG42 | NPT NIP 1/8X1.5 TBE GALSTL S40

all 16 15K005 04Z SKCPSCR 6-32X3/8 SELFOK

all 17 12P1AGSB SNAPBUSH 3/8"MH X 1/4" T=1/8
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REPLACING JxN WATER SEALS MSSM0275AE/9913AV

Background—Current JxN machines manufactured on or after June 11, 1997 (Mildate 97241),
are fitted with a new type of bearing housing featuring an easily removable water seal holder and a
replaceable shaft sleeve. Two technicians (working with ordinary hand tools from the inside of the
machine) can change the water seals and the shaft sleeve. Previously, the entire bearing housing had t
be removed.

Buna-N water seals are standard on textile machines due to their superior abrasion resistance
gualities. Viton water seals are optional. Viton seals have a somewhat greater resistance to industrial
chemicals and are recommended for applications where either the wash liquors or the chemicals contain
a small percentage of solvents due to the nature of the goods being processed (e.g., industrial garments

Preparations—Have the following items on hand before replacing water seals: seal removal kit
KFBBSL72J2, and either Buna-N seal kit KFBBSH72J2 or Viton seal kit KFBBSV72J2. This procedure
only covers replacing water seals; see MSSMA430AE for bearing removal information. Before
beginning, study FIGURE 1 and read through this procedure in order to become familiar with the main
bearing components and the seal replacement process.

DANGER: Entangle and Sever Hazards ‘

Contact with moving components normally isolated by guards, covers, and
panels, can entangle and crush your limbs. These components move
automatically.

[1 Do not service machine unless qualified and authorized.

[1 Lock off and tag out power at the main machine disconnect before servicing,
or in accordance with factory service procedures.

> g

DANGER: Confined Space Hazards

Confinement in the cylinder can kill or injure you. Hazards include but are not
limited to panic, burns, poisoning, suffocation, heat prostration, biological
contamination, electrocution, and crushing.

[1 Do not enter the cylinder until it has been throughly purged, flushed, drained,
cooled, and immobilized.

DANGER: Explosion and Fire Hazards

Flammable substances can explode or ignite in the cylinder, drain trough, or
sewer. The machine is designed for washing with water, not any other solvent.
Processing can cause solvent-containing goods to give off flammable vapors

[1 Viton seals do not render the machine explosion proof or make it suitable for
any type of solvent cleaning process.

Do not use flammable solvents in processing.

U

[1 Laundry-type machines must not be used to process goods containing any
significant quantity of flammable solvent that might burn or explode.

il

Thoroughly flush all flammable-soiled goods with multiple cold baths before
any hot bath. Consult with your local fire department/public safety office and
all insurance providers.
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REPLACING JxN WATER SEALS MSSMO0275AE/9913AV(2/7)

Approximate Component Weights i
Hub-to Cylinder Seal holder /Shell back
Component| Pounds | Kilograms| | -cylinder |flange §
Excluder
Hub 225 103 || "n9e R clude _
Cover, I B
Shaft cap 33 15 plate E N -
fixture 3
Seal holder 33 15 f )
P Hub
Supporting the Cylinder . xX
. . : ) Water seals

1. Rotate cylinder by hand so thdi 1 (rib

number stamped on front of rib) is tQp Bearing shaft

dead center. Drive wedges between th ﬁ

cylinder and shell front at eight places v—__Shaft cap-to-bearing shaft bolt

then clamp the cylinder to the shell front 1 A AT EEe

(shown in FIGURE 2). 7
2. Remove the short bolts that plug the ) gl .

cylinder support weldments and replacesy, ¢ AN wger nng

with the long bolts included in the Kt ¢o 1o < H B

(FIGURE 3). Tighten each bolt until {t _, b holits @ ‘ =

contacts the cylinder then tighten @n [

additional quarter turn. ' Replaceableg

shaft sleﬁve

3. Remove cover plate in the center of lpe

Cy“nder (FIGURE 1)' FIGURE 1 (MSSM0275AE)
Overview of Main Bearing Showing Water Seal
Components

FIGURE 3 (MSSM0275AE)
Cylinder Support Weldment and Long Bolt

FIGURE 2 (MSSM0275AE)
Clamping the Cylinder to the Shell Front
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REPLACING JxN WATER SEALS

MSSMO0275AE/9913AV(3/7)

| A |WARNING:Crush Hazard

D—Hub weighs approximately 225 pounds

(103 kg.), and if allowed to fall, will crush body parts under it.

E ENTANGLE AND CRUSH HAZAR

Removing the Hub
L

[1 Follow procedure carefully.

[1 Hub removal requires two
people.

bolts FIGURE 4) and replace them wiglnide
pins (supplied in kit) as shown in FIGURE
Theseguide pinssupport the hub during
seal holder and shaft sleeve replace
procedure. Remove the rest of t
hub-to-cylinder flangebolts after theguide

Remove three of théub-to-cylinder flange -

3

Hub push-off
holes

] [

pinsare in place.

Install twohub push-ofbolts(FIGURES 4
and 6).

FIGURE 5 (MSSM0275AE)
Shaft Cap Fixture Showing Raised Surface

FIGURE 6 (MSSM0275AE)
Guide Pins and Push-off Bolts in Place on Hub
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FIGURE 4 (MSSM0275AE)
Identifying Bolts and Shaft Cap

FIGURE 7 (MSSM0275AE)
Shaft Cap Fixture With Push-off Bolts on Hub



REPLACING JxN WATER SEALS

Removing the Seal Holder and
Shaft Sleeve

L

A

MSSMO0275AE/9913AV(4/7)

174

Remove theshaft cap(FIGURE 4) and replact
with the shaft cap fixtureFIGURE 5) with the
raised surface turned inward.

Install six shaft cap fixturepush-off bolts

(supplied in the kit), as shown in FIGURE [7

Alternately tighten thehub push-off bolts

(FIGURE 6) and theshaft cap fixture push-off 0
boltsto simultaneously force the hub off both thi

bearing shaft and the cylinder flange.

Carefully and slowly slide hub about 5 inches (1
cm.) out from thebearing shaftand cylinder
flange

With the hub supported in place by thade pins
remove and discard tlexcluder sea(FIGURES
9 and 10).

FIGURE 8 (MSSM0275AE)
Shaft Cap Fixture Showing Raised Surface

Unbolt and removeseal holdeFIGURE 11).

Seal holder .

. wear plate &
Excluder seal’ ‘w& "

in place

"\
Shaft sleeve/v

in place

FIGURE 9 (MSSM0275AE)
Excluder Seal in Place

FIGURE 10 (MSSM0275AE)
Excluder Seal
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FIGURE 11 (MSSM0275AE)
Identifing the Seal holder




REPLACING JxN WATER SEALS

MSSMO0275AE/9913AV(5/7)

3.

FIGURE 12 (MSSM0275AE)
Shaft Sleeve Tool Details

Hook theshaft sleeve todFIGURES 12 and
13) to the milled groove in thshaft sleeve
Using the tool’'s slide hammers, free gieaft
sleevefrom the shaft and discard.

Installing the Shaft Sleeve and
Seal Holder

L

FIGURE 13 (MSSM0275AE)
Shaft Sleeve Tool in Place

Clean the bearing shaft. Install tlwerings
(FIGURE 14) in the nevghaft sleeveand the
newwater sealsn theseal holde(FIGURE 1).

If installing a new seal holder wear plate

(FIGURE 9), completely coat the underside
the new wear plate liberally with silicon or
similar type gasket material, to ensure that
from the injection system does not leak from 1
back of the wear plate. Coat tlerings and
water sealwith grease.

Add spacers to eachhaft sleeve toostlide

hammer as shown in FIGURE 15. Use slide

hammers to gently taghaft sleevénto place

Tape shimstockover the groove of thehaft
sleeve (FIGURE 16) to ensure that the ng
water sealsn theseal holderstay in position as
theseal holderis slipped into place.

Apply a new gasket to tleeal holderCarefully
slip theseal holdemver theshim stoclkand into
position. Theseal holderis drilled in a specia
pattern and can only be installed one way.

......

ol
a
ai
he + 4

\
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FIGURE 14 (MSSM0275AE)
Shaft Sleeve O-Rings




REPLACING JxN WATER SEALS MSSMO0275AE/9913AV(6/7)

FIGURE 16 (MSSM0275AE)
Shim Stock Covering Edge of Shaft Sleeve
(Slinger ring removed for clarity)

Add spacer
to each.slide

FIGURE 15 (MSSM0275AE) : (
Using Shaft Sleeve Tool to Install Sleeve B [isialalalutata bl g

FIGURE 17 (MSSM0275AE)
Seal Holder Bolts and O-ring Washer

5. Place arp-ring equipped washaunder each bolt (FIGURE 17), apply Loctite 242 to esezd
holderbolt, then install and torque to specifications. See "MSSM0101CE...FASTENER TORQUE
REQUIREMENTS."

Installing the Excluder Seal and Hub

1. Remove clamps and wedges clamping cylinder to shell fiamtnot remove the long bolts
supporting the cylinder (FIGURE 3) at this time.

100



REPLACING JxN WATER SEALS MSSMO0275AE/9913AV(7/7)

| | NOTICE: MACHINE DAMAGE

' Cylinder can be bent if components are reinstalled with the clamps and wedges
Q in place.

2. Install the newexcluder seaflush against th
seal h&lderas shown in FIGURE 9. Usin
Loctite™ 404 (or a similar cyanoacrylate bas
adhesive), tack the base of thecluder seato
theshaft sleevén four places.

3. Slowly push the hub into contact with tk
bearing shafandcylinder flange

4. Install the shaft cap Use several equall
spaced bolts to draw the hub onto tlyénder
flangeandbearing shafas shown in FIGURE
18. Remove bolts after the hub is drawn
onto thebearing shatft

5. Apply Loctite 242 to each bolt, then install a q—'lGURE 18 (VSSM0275AE)
torque bolts to specifications in the followingprawing Hub into Place
order:

a. The eighthub-to-cylinder flange bolts
b. The sixshaft cap-to-hub bolts
¢. The sixshaft cap-to-bearing shaft balts

6. Replace the cover plate.

7. Remove the long bolts supporting the cylinder and replace with short bolts.
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Section 3

Shell and Door Assemblies
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BMP980055/2002413V
(Sheet 2 of 2)

Parts List—Installation Shellfront
Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GSF58002 94000Z INST=SHELL FRONT 7258J2N 7258J2N
B GSF58003 98531N INST=SHL FRNT 7275J2N W/48"DR 7275J2N
C GSF60001 98000Z INST=6440 SHL FRNT W/40DRLG 6440E6N 40°"DOOR
D GSF60002 99000Z INST=6450 SHL FRNT-48"DOOR 6450E6N 48"DOOR
E GSF60011 INST=6440 SHL FRNT W/48DRLG 6440E6N 48’DOOR
COMPONENTS

A 1 W5 58540 94000Z*WLMT=SHELL FRONT 7258 STONE

B 1 W5 75540 98477N WLDMT=SHELL FRONT 7275J2N

C 1 W3 60040 98077C WLMT=SHELL FRONT 6440 40"DRLG

D 1 W3 60200 99122C WLMT=SHELL FRONT 6450 48’DR

E 1 W3 60140 98000Z WLMT=SHELL FRONT 6440 48"DRLG

AB 2 05 58044 94347C 3"W GASKET 38.88BR 1/8T DY

CD,E 2 03 65044D 93123C GASKET=70.0BC 1/8"THK 6446D6

ABI 3 05 58044A 94347# 3"W GASKET 38.88BR 1/16 DY

CD,E 3 03 65044E 93123# GASKET=70.0BC 1/16THK 6446D6

all 4 20C044 041290ADHESIVE-EC1300-PINT

all 5 20C036 PERMATEX NO 1C IN 11 OZ TUBES

all 6 03 CF551 98322BSF COVER PLATE W/HOLES HRS

all 7 15P059 01Z SCRHXSELFDR:10-16X1/2 #2 ZINC

all 8 15K227 HXCAPSCR 5/8-11UNC2AX4 GR5 ZINC/CAD

all 9 15U318 FLATWASH 1+1/8 ODX21/32 IDX3/32 PL

all 10 15U315 LOKWASHER MEDIUM 5/8 ZINCPL

all 11 15G238 HXNUT 5/8-11UNC2B SAE ZINC GR2

all 12 03 65050 93236B PLATE=GEAR BOX COVER 6446E6N

all 13 15P100 07Z THDCUT-F PANHD 8-32 X 3/8 Ss410

C 14 ACAB440E6N | 2001386D ASSY=STANDARD 6440CYL 304

E 14 ACAB440LDR | 2001386D ASSY=6440CYL W/LARGE DOOR 304L

D 14 ACAB450LDR |2002022D ASSY=6450 CYL W/48" DOOR 304

A 14 ACA7258J2 |2002085D CYL 72J2 12GA W/O LINER 304

B 14 ACA7275JNL |2002103N CYL=7275 7GA CYLBCK W/O LINERS
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Section 4

Drive and Brake Assemblies
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BMP930029/2000077V
(Sheet 2 of 2)

Parts List—Drive Base Installation

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GDB65001 93442 INST=DRIVE BASE 6446E6N 65050, 64046D6N,J6N,EGN
B GDB46001 94000Z INST=DRIVE BASE 7246E5N 7246J5N,E5N
C GDB58001 93000Z INST=DRIVE BASE 7258 7258D5N,J5N
D GDB58501 94000Z INST=DRIVE BASE 7258J2N 7258J2N,7258J2N SLIM
E GDB65002 99000Z INST=DRIVE BASE 6440 64040E6N
COMPONENTS

A 1 ADB65001 93452B ASSY=DRIVE BASE 6446E6N

B 1 ADB46001 94000Z ASSY=DRIVE BASE 7246E6N

C 1 ADB58001 94000Z ASSY=DRIVE BASE 7258E5N

D 1 ADB58501 94000Z ASSY=DRIVE BASE 7258J2N

E 1 ADB650002 | 99000Z ASSY=DRIVE BASE 6440

all 2 17R125A17K | 83287# STUD=DRIVEBASEADJ 1+1/4X17.5

all 3 17W125 81422B 1+1/4"SPHERICAL WASHER SET

all 4 15G261 HVHXNUT 1+1/4-8UNC2B ZINC GR2H

all 10 03 64176 89112B BAR=MTR MNT HINGE PIN CLAMP

all 11 17W050 04Z SPHERICALWASHER SET 7/8 M/F

all 12 15G240 HXNUT 3/4-10UNC2B SAE ZINC GR2

all 13 15U340 LOCKWASH MEDIUM 3/4 ZINCPL

all 15 17R026A14A | 93297B MCS BEARING CARRIER STUD

all 16 17R026A19A | 93297# 3/4-10OUNC2 THREADED ROD 19LG

all 17 03 64281 89112B SPACER 6442 MTR.MT.
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BMP701406/2002382V
(Sheet 2 of 2)

Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Parts List—Quick Exhaust Valves

Used In Item | Part Number Description Comments
ASSEMBLIES
A MESSAGE B2 | REPAIR KITS ONLY <> DELTROL
B 96M051 USE KZK5B00100 WABCO
C 96M054 QWIKEXHAUSTVLYV 3/4"URETHANE PARKER
D MESSAGE B1| PARTS NO LONGER SOLD ASCO
E MESSAGE B2 | REPAIR KITS ONLY <> GOYEN
F 96M055 QUICK EXHAUST VALVE 1/4” DELTROL
COMPONENTS
all 1 96MO053A KIT,QWIKRELVLV EV20A#10091-18 DELTROL VALVE ONLY
all 3 96M051B DIAPHRAM,QWIKREL WAB#PS112-12 WABCO VALVE ONLY
all 4 96MO051A GASKET,WABCO QUICK EXHAUST VLV WABCO VALVE ONLY
all 5A 96MO052A REPKIT,QES#M1319 (FOR 96M052) GOYEN VALVE ONLY
all 5B 96MO055A REPAIR KIT FOR 96M055# 10128-99 DELTROL VALVE ONLY
all 6 96MO054K REPKIT 3/4"QWIKEXHAUSTVLV PARKER VALVE ONLY
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MSSMA426AE/9718AV

SERVICING DISC BRAKES

Preventive Maintenance

CRUSH/SEVER HAZARD—Tilting mechanisms can crush or sever parts of your
body caught in them.

[0 Install the safety stands before performing maintenance under a tilted ma-
chine.

[0 NEVER test or operate (manually or automatically) any machine function
with any portion of a person’s body under the machine.

AWARNING A

ENTANGLE AND CRUSH HAZARD—Moving parts can entangle and crush body
parts.

[0 Lock OFF and tag out power at the wall disconnect before servicing, except
where specifically instructed otherwise.

[0 Insure guards are in place during service procedures.

AWARNING A Reservoir—_, - -
° SLIP/FALL HAZARD—Spilled
9\ brake/hydraulic fluids are
. slippery.
0 Take precautions to pre- lg-25 inch (6.35)
vent brake fluids from below reservoir top

spilling onto the machine.

[0 Provide secure footing by
cleaning standing sur-
faces prior to servicing
machine.

FIGURE 1 (vssma426AE)
Reservoir Details
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Lock off and tag out machine power then pgr
form the following maintenance:

' Minimum brake
¢t pad thickness
!E 125 inch (3.17)

. Check fluid level in reservoir—If required,
add fluid to within .25 inch (6.35) of the top
(FIGURE 1). Add only D.O.T. 3 type brake
fluid. Never mix brake fluid with any other
type of fluid.

. Check that brake components are securely
mounted. Tighten if necessary.

: A T !
. Check for hydraulic leaks and repair as re-[ Pi\s&%\
(‘-‘.-A... R

quired.

. Check disc surface. Replace if warped or W
beyond specifications (FIGURES 2 and 3).

FIGURE 2 (MssmA426AE)

o Brake Pad and Piston Details
. Check the brake pads for wear as specified on ( disc removed for clarity)

the preventive maintenance schedule. Replace
brake pads worn to less than .125 inch (3.17) (FIGURE 2). Always replace both brake pads at the same tir

Replacing Brake Pads
AWARNING A

o!', CRUSH AND ENTANGLE HAZARD—Machine power is ON and covers are re-

moved for the following procedures. Rotating machinery can entangle and
crush body parts.

[0 Use extreme caution and permit only qualified personnel to perform these
procedures.

NOTE 1: Required equipment includes a bottle or jar and a flexible hose sized to fit the top bleed valve, ble
valve wrenches, and an adequate supply of fresh brake fluid. Before starting, make sure the reservoir is ful
of D.O.T. 3 brake fluid. Do not allow reservoir fluid level to fall below 1/2" (12.7) above the bottom during
this procedure.

NOTE 2: Procedure requires two people.
NOTE 3: Refer to FIGURES 1 through 4.

. After energizing machine, manually release the brake, (for M7E models, see INVOKING FORMULAS
MANUALLY, ACTUATING OUTPUTS, VIEWING INPUTS.., for other machines see VIEWING IN-
PUTS/OUTPUTS AND ACTUATING OUTPUTS...In the Reference manuals).
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a A CAUTION A | |

DISC BRAKE COMPONENT DAMAGE
AND BRAKE FLUID RELEASE HAZ-

ARD—Careless actions can damage h

brake disc and/or caliper components. ITOp bleed*

Brake fluid is released under pressure

during this procedure. Brake fluid irri- f’;ﬁtsc max runOUt
tates eyes and is harmful if swallowed. ' 0'10 |nch (.25)

O Take care not to mark face of disc or
pistons. .685 inch

[0 Wear eye protection during proce- Surface fmISh '
dure. Follow procedure carefully to 30 - 125 Ra

avoid possible injury. FIGURE 3 (MssmA426AE)
Disc Brake Bleeder Valves and
Disc Specifications

2. Attach one end of the flexible hose to the top
bleed valve. Place the other end of the hose into a bottle or jar containing 1/2 - 1 inches (12.7 - 25.4) of
clean brake fluid. Submerge the hose below the fluid surface to prevent sucking air on the return stroke.

3. Remove the reservoir cap. Loosen the top lpteed
valve. Using a hardwood dowel or the flat of {
large screwdriver, gently push the pistons
back into their bores by carefully prying be-
tween the backs of the old pads and the pig
tons until the pistons are level with the dust
covers.Take care not to dislodge or tear dus
covers Remove cotter pins, slide out pad
pins, then remove the brake pads. After re
ing the pads, close the top bleed valve.

4. As one technician turns the brake output of
(applying brake), the technician at the calipgr
opens the top bleed valve just enough to al
air to escape. Close the bleed valve and re
step until air bubbles stop, adding new fluidite
reservoir as needed.

FIGURE 4 (vssmaA426AE)
Caliper Detalils

5. Add new fluid to reservoir to bring level back
up to within .25 inch (6.35) of top and replace reservoir cap. Test operation and check for leaks. Discard
fluid in the bottle or jar as it contains air and must not be reused.
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Setting Stroke

If either the brake cylinder or the air cylind
is removed, the brake stroke must be properly
Insufficient or excessive stroke causes poor brak
and/or damage to the brake cylinder. Set by
stroke as follows:

1. After energizing machine, manually release
brake. This causes the air cylinder rod to fu
retract into the air cylinder (FIGURES 5
and 6).

2. Thread the brake cylinder rod into the air cyli Brake cylinder

der rod until resistance is felt at the brake cy

Ko 5 0"

1 el
e T ]
ol

[ ]
Air cylinder

inder rod. This action ensures a full stroke By
placing the brake cylinder rod plunger (within
the brake cylinder), at the limit of its travel.

3. Tighten lock nuts (FIGURE 6).

FIGURE 5 (Mssma426AE)
Brake Cylinder and Actuator
(ExN machine shown)

4. Observe and mark the position of the lock nuts as viewed through the setting slot shown in FIGURE 5. Ver
that the brake pressure (FIGURE 7) is between 10 - 12 PSI (0.70 - O.83)kg/tamually apply the brake
and mark the new position of the lock nuts. Verify that the range between marks is approximately 0.75 -

1.00 inch (19-25 mm).

Air
cylinder
rod

Brake
cylinder

Lock
nuts

0.75 - 1.00 inch
(19 - 25 mm)™

FIGURE 6 (MssmA426AE)
Brake and Air Cylinder Rod Details

Brake ——»
pressure
gauge

FIGURE 7 (MssmA426AE)
Brake Air Pressure
Gauge and Regulator
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BMP930028/2000077V
(Sheet 3 of 3)

Parts List—Brake Installation

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item

numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
All 21 W3 65238 95051#*WLMT=MASTER BRAKE CYL BRKT
all 22 AAC65001 93481B AIRCYL=BRAKE ASSY 6446E6N
all 23 15G191 HXFINJAMNUT 5/16-24UNC2 ZINC GR2
all 24 15K065 HEXCAPSCR 5/16-18UNC2AX1 GR5 ZINC
all 25 15U210 LOKWASHER MEDIUM 5/16 ZINCPL
all 26 15G185 HXNUT 5/16-18UNC2B SAE ZINC GR2
all 27 15K088 HEXCAPSCR 3/8-16NCX7/8 GR 5 ZINC
all 28 15U240 FLATWASHER(USS STD) 3/8" ZNC PLT
all 29 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL
all 30 15U205 LOCKWASHER MEDIUM 5/16" 18-8SS
all 31 52XYOER004 | STRADTUN3/16MJX1/8FP#2405-3-2
all 32 X3 65200 94187# MACH=DISC BRAKE DISC MOD2
all 33 X3 65201 94147# MACH=DISC BRAKE HUB MOD2
all 34 15K181B 02Z HEXCASCR 1/2-13X2 GR8 ZNC
all 35 15U317B FLTWSHR 1.06250DX.531IDX13GA GR8 ZC
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BMP970007/2000077V

(Sheet 2 of 2)
Parts List, cont.—Brake Assembly
Used In Item | Part Number Description Comments
ASSEMBLIES
A G40 00200B  |95391J BRAKE ASSY=MOTOR MT 72J2N 72058,72075J2N
COMPONENTS
all 1 AAC58001 95000Z AIRCYL=BRAKE ASSY 7258J2N
all 2 17A040 CLEVISPIN 1/2"X1+3/8" DRILLED
all 3 15H045 STDCOTTERPIN 1/8X1 SS18-8
all 4 SA 28 131N |85131C*BRAKESHOE(NON-ASB)72SG+WETCH
all 5 02 18986 95521B ANCHOR=BRAKE END 1/60SGH
all 6 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
all 7 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 8 15U490 FLAWASH 1+1/2X17/32X1/4ZINC
all 9 15K173A HXCAPSCR 1/2-13UNC2AX1.75 GR5 PLATD
all 10 17A045 CLEVIS PIN 3/4"X 3" DRILLED + ZNC
all 1 54E223 NYLNR12L12-FBUSH3/4X13/16X3/4
all 12 15H051 STDCOTTERPIN 1/8X1+1/2ZINCPL
all 13 04 00331A 95391# LIMIT BKT=BRAKEASSY 72J2N
all 15 15K105 HXCAPSCR 3/8-16UNC2A1.25 GR5 PLATED
all 16 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL
all 17 15U240 FLATWASHER(USS STD) 3/8" ZNC PLT
all 18 02 18984 81047A SHIM=BRAKE END 16GA
all 19 02 18984A 85403B SHIM BRAKE END 10GA AS REQUIRED
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Section 5

Suspension
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BMP990044/2001275V
(Sheet 2 of 2)

Parts List—Isolator Installation

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to

assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item

numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GIC65003 INST=ISO ASSY'S 64E&J Md2
B AIC65003 ASSY=FNT OR RR ISO 64E&J MD2
COMPONENTS

all 1 AIC65003 ASSY=FNT OR RR ISO 64E&J MD2
all 2 15K218 HXCPSCR 5/8-11X1+5/8" GR.5 ZIN
all 3 15U315 LOKWASHER MEDIUM 5/8 ZINCPL
all 5 20C008C THDLOCK-RMUBL-250CC LT#242-41
all 7 03 65036P PLASTIC SHIELD 12.75X 27.75
all 6 27A092 HOSECLAMP S.S.SCR 7+1/8-10"
all 8 W3 65030G | *WLMT=BTM ISO MNT PLTE MD2
all 9 60D10A05AA | ISO MNT=10/5.03/2 M6AA814
all 10 AIC65000 SUBASSY=64ISO BODY+SEALS
all 1 5SPOGGFSS | NPT PLUG 3/8 SQ SOLID GALSTL
all 12 20H008A ROTELLA 10W30 MTR OIL DR.EA=1G
all 13 03 65032 SPRING=7.25 OD X 1170#/IN
all 14 W3 65030E | *WLMT=TOP ISO MNT PLATE MD2
all 15 60D09KO03NA | ISO MNT=9.5/3.69/2 M6AA814
all 16 X3 65025E MACH=3.5 ISO ROD MD2
all 17 03 65036 ISOLATOR = VENT PIPE BRASS
all 18 Y3 65033F MACH=ISO BODY W/BUSH 64 MD2
all 19 245004 SEALH1L7 WIPER3.625X4.625X.500
all 20 20C004 LOCTITE GRADE B .2CC SIZE
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BMP930025/2000133V
(Sheet 2 of 2)

Parts List—Shock Absorber Installation
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GIC65002 INST=SHOCK ABSORBER 6446E6N 64040/64050E6N
64046E6N/J6N
B GIC58002 INST=SHOCK ABSORBER 7258E5N 72046E5N/J5N
COMPONENTS 72058D5N/J5N
all 1 60BS6832 SHOCK ABSORBR GABRIEL65488440X
all 2 15K202 HXCAPSCR 1/2-13UNC2AX5 GR5 ZIN
all 3 05 20190 MTG-SPACER=SHOCK ABSORBER72T
all 4 15U280 FL+WASHER(USS STD)1/2 ZNC PL+D
all 5 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 6 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
all 7 W3 65110B | 96261C *WELD=SHOCK MNT PLATE ISO
all 8 15K147 HXCAPSCR 1/2-13UNC2X1 GR5 ZINC
all 9 05 20187A MTG.STUD=SHOCK ABS 6446E6N
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Section

Tilt Frame and Pivots
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BMP990042/2000077V
(Sheet 2 of 2)

Parts List—Frame Pivots and Tilt Limits
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.
Used In Item | Part Number Description Comments
ASSEMBLIES
A GHF60001P | INST=FRAMES+PIVOTS=6440&6450
B GBM16003 INSTL=BAL BUSH PIVOT M7E/EEN
C GBM60200 INST=3"BALL BUSH 6450
D AHT65001 ASSY=HYDRAULIC MNT 2"BALBUSH
COMPONENTS
all 1 GBM16003 INSTL=BAL BUSH PIVOT M7E/EEN SEE BMP930020
all 2 W3 60121P | WLMT=TILT FRAME 6440&6450
C 3 03 60157 RT MNT BRKT=BOLT=3"BAL BUSH
Cl 4 03 60157A LT MNT BRKT=BOLT=3"BAL BUSH
C 5 15K214E HXCAPSCR 5/8-11UNC2AX1.5 GR5 Z
C 6 15U315 LOKWASHER MEDIUM 5/8 ZINCPL
C 7 15U238 LOKWAS INTOOTH 3/8" (US STD) 4
all 8 W3 60171N | WLMT=BASE FRAME 6440&50
all 9 03 65134B TILT RRWRD TILT FRM RT MP2
all 10 03 65134C TILT RRWRD TILT FRM LT MP2
all 1 15K147 HXCAPSCR 1/2-13UNC2X1 GR5 ZINC
all 12 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
all 13 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 14 03 64681 RESTPAD=SHELL STOP FRONT64TN
all 15 03 64681E REST PAD :1/2"SPACER AS REQUIRED
all 15 03 64681A REST PAD:10GA SPACER AS REQUIRED
all 15 03 64681B REST PAD :7GA SPACER AS REQUIRED
all 15 03 64681C REST PAD :1/4"SPACER AS REQUIRED
all 15 03 64681D REST PAD :3/8"SPACER AS REQUIRED
all 16 03 65133A TILT FRWRD TILT FRM STP MD2
all 17 15K191 HXCAPSCR 1/2-13UNC2AX2.5 GR5 Z
all 18 15U280 FL+WASHER(USS STD)1/2 ZNC PL+D
all 19 15G234 LOKNUT 1/2-13NC CAD FLXLOC#21F
all 20 AHT65001 ASSY=HYDRAULIC MNT 2"BALBUSH SEE BMP930019
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BMP930020/2001024V
(Sheet 2 of 2)

Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item

Parts List—Pivot Ball Bushing

numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GBM16003 93491B INSTL=BAL BUSH PIVOT M7E/E6N
COMPONENTS
all 1 ABM16003 93442B ASSY=BAL BUSH PIV 42M7E64E6N
all 3 X3 65150 94277C SHAFT=3" BALL BUSH PIVOT
all 4 X3 65153 93023B MNT PLT=3" BALL BUSH PIVOT
all 5 03 65152 93491B LOCK PLT=3" BALL BUSH PIVOT
all 8 56AHN14 N14 BEARING LOCKNUT
all 9 56AHW14 W14 BEARING LOCKWASHER
all 10 56ATW14 TONGUE WASH TIM K91514 FOR N14
all 1 15K227A HXCAPSCR 5/8-11X4.5 Gr8 ZINC
all 12 15K214E HXCAPSCR 5/8-11UNC2AX1.5 GR5 ZNC/CD
all 13 15U315 LOKWASHER MEDIUM 5/8 ZINCPL
all 14 15G238B HEXFINNUT 5/8-11UNC2 Gr8 ZINC
all 15 56AHN13 N13 BEARING LOCKNUT
all 16 56AHW13 W13 BEARING LOCKWASHER
all 18 15E212 STDSQMACHKEY 5/16X2+1/2 C1018
all 19 5NOC04AG42 | NPT NIP 1/8X4 TBE GALSTL SK40
all 20 5SCCOCBE | NPT COUP 1/8 BRASS 125# 103A-A
all 21 54M023 GRSFIT 45DEG ALEMITE 1688-B
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BMP930019/98257V
(Sheet 2 of 2)

Parts List—Hydraulic Cylinder Mounting 2” Ball Bushing
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A AHTB5001 94407B ASSY=HYDRAULIC MNT 2"BALBUSH
COMPONENTS
all 1 54A705A 00Z BALL-BUSH 2" SKF #GEZ200ES
all 2 X3 65141 93387B BOLT=2.00 SFTDIA X 5.25L HYD
all 3 03 65142 92483B WASH=HYD4.750DX2.62IDW/HOLES
all 4 X3 65142A 92483B WASH=HYD4.750DX2.62IDW/TAP
all 5 X3 65145 94283B SPCR=HYDCYL MNT2"BALBUSH SM
all 6 56AHN09 N09 BEARING LOCKNUT
all 7 56AHW09 W09 BEARING LOCKWASHER
all 8 15K120 HXCAPSCR 3/8-16UNC2AX2 GR5 ZINC/CAD
all 9 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL
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BMP990039/2000077V
(Sheet 2 of 2)

Parts List—Proximity Switch Installation
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GPS60001 INST=PROX SWTCHS 6440

COMPONENTS

all 1 03 65221 TARGET BRKT 6446E6N

all 2 W3 60219 WLMT=MNT BAR=PROX SWTCH 6440

all 3 W3 60220A | PROX SW MTG WLMT 18MM, 6440

all 4 W3 60220B | PROX SW MTG WLMT 30MM, 6440

all 5 09RPS30BAS | PRXSW QK CONN 30M NC-AC SHLD

all 6 09RPS18ADS | PRXSW QK CONN 18M NO-DC SHLD
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Hydraulic Tank and Installation
64040/64050E6N 72058/72075J2N

BMP990050/2000196V
(Sheet 3 of 3)

Parts List—Hydraulic Tank Installation

Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Iltem | Part Number Description Comments
ASSEMBLIES
00A GHT60100 98000Z INST=34/48GL HYD TNK 1VLV 6440 6440/6450 E6N
0oB GHT58006 | 20000Z INST=HYD CYL+TANK 27GAL TANK 7258J2/7275J2
A 0ocC AHT60110 98000Z ASSY=34/48GAL HYD TNK WELD 6440 | 6440/6450
B 00D AHT58110 20000Z ASSY=27GAL HYD TANK WELD J2N | 7258/7275
00E AHT60120 98000Z ASSY=6440 TANK TOP ASSY ALL
COMPONENTS
C 1 W3 60360 20001D WLMT=TNK 34/48GAL HYD TNK 6440
D 1 W3 60360A | 20001D WLMT=J2N HYDRAULIC TANK
2 W3 60362 98472C WLMT=TNK 34/48GL TOP 6440
3 5SP1ACESC | NPT PLUG 1” SQ CORED BLK CI
4 03 60363 99016B 34/48GAL HYD TANK GASKET-LNG
5 03 60363A | 99016B 34/48GAL HYD TANK GASKET-SHT
6 27E5500 PUMPHVANE;VICK#V20-1P13PD11
7 15K105 HXCAPSCR 3/8-16UNC2A1.25 Gr5 P
8 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL
9 17NO70AP 01Z RETAIN NUT#S10222-27
10 02 11942 90387B H20 BRKT JAM PLATE 36/42QU
11 60EH50C28B | 98503N ASSY=HYD HOSE 3/4"X28"L 6440 28" HOSE
12 60EH50C24A | 01Z HYD.HOSE 3/4"+MPTXFJIC=24"LG. 24” HOSE
13 51E099ST DIXON 1.25KINGNIP NPTEND #St15
14 60EH50C48A | 01Z HYD.HOSE 3/4+MPTXFJIC=48"LG 48" HOSE
15 52XY0BP00X | 3/4"QUICK DISCONN.FEM #H6-62
16 52XY0BPOQY | 3/4”QUICK DISCONN.MALE#H6-63
17 96DH455 MANIFOLD, 2-VALVE D05 PARALLEL
18 96DH455A | CARTRIDGE,RELIEFVICK#RV510S020
19 96RH711E37 | DIRECTIONAL CONT.VLV.D05-NG10
20 96RH705E37 | 04Z VALVE-HYD 4 WAY- DIRECTIONAL
21 60EH15C265 | 93077N HYD HOSE 3/16"TENDS=265" 265" HOSE
22 27E731500 | 01Z LIQFILL GAGE 0-1500PSI/BAR BRZ
23 27E7201 FILLER-BREATH-FILT.LHA#ABB-40N
24 27E7301 03Z SIGHTGAUGE-FLUID:STAUFF#SNA-2T
25 5SL1EMFC | NPTELBOW 90D STRT 1.25” BLKMAL
26 27E7113 STRAINER, TANKMT LHA#TM-25-100
27 27E5507 PUMP-TO-MOTOR MOUNT 5.81"LG.
28 27E5505A 1+3/8"BORE W/5/16KW=CPLG.ASSY
29 27E5505B HYTREL INSERT-MAGNA#M270H9
30 27E5508 COUP ASSY=3/4"BOREX3/16"KW
31 52JYOERO007 | EI90 1/4’MPX1/8"FP #5502-4-2
32 27E7112 INTANK RETURN FILTER 1+1/4”
33 5N1E08AF42 | NPT NIP 1.25X8 TBE BLKSTL Sk40
34 27A060 HOSECLAMP1+5/16-2.25CADSC#HS28
35 60E097 05Z HOSE 1.25"WIRE INSERT 4684C
36 5SR1EOPMF | NPT RED 1.25X3/4 BLKMAL 150#
37 27E7107 SUCTION STRAINER 1+1/4’PORT
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BMP990052/200196V
(Sheet 2 of 2)

Parts List—Hydraulic Cylinder Piping

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments

ASSEMBLIES

00A GHT60030 97000Z INST=3STG.HYD.CYL.59.6ST+PIPNG

00B AHT60030 98000Z ASSY=3STG.HYD.CYL59.6ST+PIPNG
COMPONENTS

1 27E1657A59 | 98431A HYD.CYL.3-STAGE 59.57"STROKE

2 52JYOPR006 | ELB 3/4MJICX1/2MP#2501LL-12-08

3 52JYOPR008 | ELB.3/4AMORXF #6805-12-12NWO

4 52JYOPRAO8| ELB90 3/4AMORXMJIC#6801-12-12NW

5 52LYOPR006 | 01Z HEXPIPNIP 3/4X6"HEXBODY

6 52XYOKR045| STRDPT 3/4MORXF #6405-12-12-0

7 60EH50C24A| 01Z HYD.HOSE 3/4"+MPTXFJIC=24"LG.

8 96DH472 03Z COUNTERBALANCE VALVE-SUN BODY

9 96DH472A 01Z CARTRIDGE ,COUNTERBALANCE VLV.

10 AHT60030 98000Z ASSY=3STG.HYD.CYL.59.6ST+PIPNG

11 5NOP48AF82| NPT NIP 3/4X48 TBE BLKSTL Sk80

12 52VYOPR003| TEE 3/4”FP #5605-12-12-12

13 52JYOPRCO06| ELB90 3/4FPR #5504-12-12

14 52LYOPR002 | HEXPIPNIP 3/4X/3/4 #5404-12-12

15 52XY0BP0O0OX| 3/4” QUICK DISCONN.FEM #FEM #H6-62

16 52XY0BPO0Y| 3/4’QUICK DISCONN.MALE#H6-63

17 60EH50C28B| 98503N ASSY=HYD HOSE 3/4"X28”L 6440

18 27A0075 CLP-RGDSTL COND #P1100-3/4

19 17NO70AP 01Z RETAIN NUT#S10222-27

20 02 11942 90387B H20 BRKT JAM PLATE 36/42QU

21 52LYOPR002 | HEXPIPNIP 3/4X3/4 #5404-12-12
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MSSMA401BE/9526AV

DESCRIPTION AND MAINTENANCE
OF THE ELECTRONIC BALANCING SYSTEM
FOR WASHER-EXTRACTORS AND TEXTILE MACHINES

Accelerometer

Components of the

Balancing System l
Balance Filter Board

The water balancing system consists of electrical and|me-
chanical components which sense the location and magnitude of ’
an imbalance in the cylinder, and by injecting water into the rilp (or, I
ribs) opposite that imbalance, re-balance the cylinder. The basigoXimity |,

Analog to Digital

components (FIGURE 1) include: Switch Balance Board
* The accelerometer and balance filter board. - :
o _ Balancing Water
* The proximity switch and target. Valves, Rings, and Ribs
* The analog to digital balance board. FIGURE 1 (vsswado166)

. . . System Components
« Balancing water valves, rings, and ribs.

Accelerometer and Balance Filter Board —1In a
flexibly supported washer-extractor (after an initial excursio
the onset of extraction), the unbalanced cylinder rotates abo
center of mass resulting in the “light side out” and the “heavy
in” as shown in FIGURE 2. This causes the shell front to oscil
The door-latch mounted accelerometer (FIGURE 12), and th
ter board produce a voltage which fluctuates with this occillaf
The fluctuating voltage can be represented as a sine wave
URES 6 and 7).

S d

W~y (/)

D
<

Proximity Switch and Target —The target passes th
proximity switch once per revolution (see FIGURE 4), thus j
ducing a timing signal.

Center of
. cylinder Center of
Analog to Digital Balance Board —This board useg|in shell mass
the accelerometer sine wave and the timing signal to determirje the
magnitude and location of the imbalance, and in turn control the FIGURE 2 (MssmA401BE)

balancing valve and safety relays mounted on the board (see FIG- Flexibly Supported Machine

URE 3), the three balancing water valve relays add water to the (Hydro-cushion ™~ shown)

individual ribs opposite the imbalance. The machine excursion re-

lay (not used on ExN, JxN, TxN machines) and balance excursion relay make a microprocessor input, causi
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ng a

Analog to Digital Balance Board
Three
balancingyg ~ ,
water 5 B 8 REAR VIEW
valve g g S c C
relays =3 =3 =3 =22 § 489 Cylinder mounted
o5 @S~ B§ 5%5 2 gcg target bracket
— = — = O
582 552 532 (525 | I | [55%
K1 K2 K3 K4 K5 K6
1MTA81 1MTA82 1MTA85 1MTAS83 1MTA84
Shell mounted

proximity switch

FIGURE 3 (vssmA401BE)

Balance Board Details FIGURE 4 (ussma401BE)
Proximity Switch and Tar-

recycle, if shell excursions or an out-of-balance condition exceed acceptabiget ( 64046 E6N shown)

limits. The machine excursion input causes a recycle at any time in extract,

whereas the balance excursion input is checked just before the onset of high speed extraction, and then agair
a few seconds after the onset of high speed extract throughout the remainder of extraction.

Balancing Water Valves, Rings, and Ribs —The water from balancing water valves enters the ribs
via individual injection nozzles aimed into respective pick-up rings on the back of the cylinder. Correspondi
valves, nozzles, and rings must be connected as shown in FIGURE 5.

Cylinder rib numbering as 48932 72044 64046 72046
viewed through the % V; D .
loading door. All
cylinders rotate clock- = > = —
wise in extract when N> Ay, S N
viewed through load door
Cylinder pickup 3 3 3
ring location 31zl
112 112 1] 2
Balancing water nozzle
when viewed from
rear of machine
. up
Balancing yvater ; J_ <«——front | loft | left
valve locations ] 3 ]
when viewed from } 2 L 2 3 2 3
rear of machine 2 —————! J - Jr T | JLC JC TJTLC_
] ) rear- > right——» right——»
3 side view rear view rear view
side view downL

FIGURE 5 (vssma401BE)
Hydro-cushion and Suspended Machines
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How the Balancing System Works

Determining where the imbalance is and correcting the imbalance takes place in two steps over several |
lutions. FIGURE 6Step One—Finding the Imbalanakscribes in detail how the machine determines the location

of the imbalance.

FIGURE 7,Step Two—Cancelling the Imbalanexplains how the machine cancels the
stages. During thiérst stage the machine adds water at the same rate to both ribs opposite the
water in the rib nearest the imbalance, together with the original imbalance, causes the cente
opposite a rib. During theecond stageadditional water is added to the counterbalancing rib unt
rotates about its geometric center. This causes accelerometer sine waves to again fall withi

cycle, (except for some slight leakage from the ribs which is automatically replenished).

The left to right shell front One revolution of the cylinder
movement causes the is divided into twelve equal time
accelerometer to generate segments.T is reset to 0 each time
sine wave voltage. Sine wave the target passes the shell mounted
voltage range within which proximity switch.
cylinder is considered balanced.

T,= start of one cylinder  This sine wave indicates an imbalance, the

¢ revolution high peak is between T, and T,

T, T, T, T, T,

This sine wave indicates
a balanced cylir|1der

Example
If the high peak occurs between:
T,andT, | T,andT, | T.andT, \ T,and T, ‘ T,andT, | ToandT, ‘

Then the imbalance is located between ribs:
‘ 24> 3 ‘ 3<«»1 ‘ 3«1 ‘ 1«2 ‘ 14»2 ‘ 2<4»3 ‘

And the imbalance is closest to rib:
R 1 T e T R S
Cylinder position at:

N N TN TN TN N

FIGURE 6 (vssma401BE)
Step 1—Finding the Imbalance
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imbalance in two
imbalance. The ad
r of mass to shift e
il the cylinder agair
n the normal (bala
range and shut off the balancing water valves. The ribs retain their water during the remainder of the extrac




evo-

ded
actly

1ced)
tion

In this example, the high peak of the sine wave occurs at T,, telling the balancing system
that an imbalance is located between ribs 1 and 3, and the imbalance is closest to rib 3.
Self balancing takes place in two stages over several revolutions.

Imbalance sine wave

G'= Excursion
force

The maximum excursion force G',

occurs next to rib 3, exactly at the area

of maximum imbalance. Since no
counterbalancing rib is exactly opposite

the imbalance, (a requirement for balancing)
the maximum excursion force must be moved
to a point opposite a rib.

Second Stage

TO T2 T4 T6 TB T10 TO
P = |
] |

-
Rib 2 continues

= ‘
T
rRib 1 stops
to fill until
the end

filing Modified
G' force

of stage

two

W

New
opposing
force G°

Modified

New opposing G' force

force G*

Original G' force

Simultaneously filling ribs 1 and 2

creates a new opposing excursion force G.
This new G’ force modifies the vector of

the original force G'as shown above, resulting
in moving the G' force to a point opposite rib 2.
The second stage of balancing can now begin.

At the onset of the second stage of balancing,

Rib 1 stops filling while Rib 2 continues to fill.

This results in moving the opposing G’ force to

a point opposite the original G' force. Ultimately
the, two forces equalize, reducing the shell front
excursion, and the amplitude of the resulting
accelerometer sine waves. All water valves shut off
when sine waves fall within normal

(balanced operation) range and the balancing
system resumes monitoring operation.

FIGURE 7 (MssmA401BE)
Step 2—Cancelling the Imbalance
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Monitoring the Balancing System
Status panel lamps monitor balancing system functions. This status panel (FIGURE 8), includes:

Balance Excursion Lamp —This ) )
circuit is energized. If this lamp extif
guishes during E1 (low extract), the ma-
chine will not enter E2 (high extract), Qu

t
recycles instead (see “Recycle Circuit]jin
this section). (L

D)

=}

Q 01 10576X Q

FIGURE 8 (vssma401BE)
Balancing System Status Panel

Balancing Valve Lamps —These three lamps go ON and OFF with their respective balancing valves
Lamps should be OFF once balancing is completed, except for intermittent valve operation as the balancing sy
compensates for changing imbalances (caused by varying load thickness, different absorption rates, etc.). All
lamps should never illuminate except at the onset of low speed extraction and again at the onset of high extra
At all other times, only one or two of the three lamps should illuminate until balance is achieved, never all thr
Continuous recyling over several loads may indicate a need for service.

Balancing System Maintenance

Aiming Injection Nozzles —When properly aimed and adjusted, the injection nozzles correctly deliver bal
ancing water from each balancing water valve to the pickup ring for the appropriate rib. If not aimed or adjus
correctly, water may splash (or fall) into the wrong pick-up ring and enter the wrong rib, rendering the syst
unworkable. Aim the nozzles so that the water streams gently into the intended ring. Make sure that they are ex
centered in the pickup ring as shown in FIGURE 9. Any splashing causes water to enter the wrong ring, rende
the system inoperative. Periodically check nozzle alignment and for cracks, clogs, and debris in the rings.
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FIGURE 10 (MssmA401BE)
Water Pressure Gauge

Aiming the Balancing Nozzles

Checking Water Pressure —Check pressure regulator for 28 PSI (1. — —— |
Kg/sg cm) water pressure when there is no water flow and approximately 10 - Proximity

- (0.70 - 1.05 Kg/sq cm) when water valves are operating. Clean screen and/g Sich

SteéM regulator as required (FIGURE 10).

hree

tion. Positioning the Proximity Switch —Adjust a replacement proximity FIGURE 11 (ssvado1eE)
switch, (FIGURE 11), .187 - .25 inch ( 4.75 - 6.35) from the target plate. Proximity Switch

Preparing to Set Accelerometer —Accelerometer voltage must be adjusted with the shellfront in the
drain/extract position. In order to do this, put the machine in a valid formula and stop in an wash step. The mac
' will drain with the shellfront at the 10 degree tilt necessary for setting the accelerometer. The following displays
f]flj typical. They may appear differently according to machine model and/or options.

actly

NI TRUN FORMULA Machine is ready for load and tRein Formula menis displayed, as shown at left,
ENTER
00 OR OK POWER OFF Accesse$ormula 00 .
FILLING MACHINE Machine filling with water
RUN FORMULA @ Silences the operator signal and starts the process.
|00 FORMULA 00
10:38 FO0O05S03 2:37 Alternates  |10:38 STEPO1 2:37
dF=A055/D140 * HC3 With WAIT FOR LEVEL HC3
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DRAINING TO SEWER Cancels step. The water, chemical, and steam valves close, the drain opens (
chines with normally open drain valves), and the shellfront tilts to the angle neces-

sary for the correct adjustment of the accelerometer. Machines with normally closed
drain valves must be drained before continuing (See VIEWING INPUTS/OUTPUTS
AND ACTUATING OUTPUTS ON THE MARK IIl MICROPROCESSOR CON-

TROL...).

3 WIRE DISABLED
FAULT: SEE MANUAL @ Disables the three wire circuit

preventing machine from entering

intermediate extract, and displaying
CANCEL
an error messagi¢  cancels the for

Cancel button silences the operator signal.

Adjusting the Accelerometer —Measure accelerometg
voltage at balance filter board connector from 1MTA 86-{f
1MTA 86-5 with the machine in a formula and the cylinder ti
to the drain/extract position as described in “Preparing to Si
celerometer” in this section. The accelerometer is adjusted
screw (FIGURE 12). Set accelerometer voltage between 2.3
VDC, the higher the voltage, the more sensitive the circuit. O
voltages beyond 5 VDC indicate a defective unit.

Additional Protection for Excessive
Imbalance

FIGURE 12 mssma401BE
Accelerometer

Two devices, the recycle and the vibration circuits, independent of the balancing system, protect the mac

from excessive imbalances.

Recycle Circuit —The recycle circuit automatically redistribu
an out of balance load. It becomes operational when extract
mences and is actuated by the machine excursion switch (FI(
13). Although the excursion switch initiates a recycle anytime it i
tuated during extraction, the primary purpose of this switch is to
an excessive imbalance during the onset of extraction. When arr
IS initiated, the cylinder comes to a full stop, rotates 16 seconds
in wash speed, 7.5 seconds in CW wash speed, and 7.5 sec
drain speed, then re-enters extract. During a recycle, the progral
ing stops, and starts again 7.5 seconds after high extract has aga
achieved. The machine recycles up to five times, before repeati

es
com-®
SURE

5 ac-
sense
bcycle
CCw
bnds i
m tim-
1in been
g the

final bath (without chemicals) and re-entering extraction.

S
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FIGURE 13 (MssmA401BE)
Excursion Switch



ma-

hine

NOTICE

The excursion switch actuator must be exactly in the center of the slotted hole - both when
the machine is pushed down and when it is hanging free. If not, the switch will actuate

prematurely (during the initial excursion at the onset of extraction), causing unnecessary
recycles.

Vibration Circuit —The vibration safety switch (FIGURE 1#)

reacts to excessive vibration which is not contained by the balgncing
system, actuating a switch which de-energizes the three wire|relay.
When this occurs, the cause of the vibration should be determined
and corrected. See “VIBRATION SAFETY SWITCH ADJUST-

MENTS” elsewhere in this manual.

%

FIGURE 14 (MssmaA401BE)
Vibration Safety Switch
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BMP930045/2000077V
(Sheet 2 of 2)

Parts List—Balancing Bracket Installation

Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item

numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
all A GEB65001 INST=ELE BALANCING BRKTS
COMPONENTS
all EBALO1 | W3 65223 *WELD=PLATE-E BAL MNT
All EBALO2 | 03 65223B CHNL=E BAL MNT BRKT PROC SWT
all EBALO3 | 15K050 HXCAPSCR 5/16-18UNC2AX1/2 GR5
all EBALO4 | 15U241 FLATWASHER 13/32IDX1+3/40DX14G
all EBALO5 | 15U278 LOCKWASHER MEDIUM 7/16 ZINCPL
all EBALO6 | 15G185 HXNUT 5/16-18UNC2B SAE ZINC GR
all EBALO7 | 15K083 HXCAPSCR 3/8-16 UNC2AX1/2 GR5
all EBALOS8 | 15U240 FLATWASHER(USS STD) 3/8" ZNC P
all EBALO09 | 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL
all EBAL10 | 15G205 HXNUT 3/8-16UNC2B ZINC GR2
all TARGO01|03 65224 12.375 TARGET MNT BRKT
all TARGO02|03 BZ2X2F 2"TARGET BALANCE PROX SW
all TARGO03| 03 65222 PULLEY COUNTERWEIGHT- 8 OZ
all TARGO04 | 15K041 HXCAPSCR 1/4-20UNC2AX1 GR 5 ZI
all TARGO5| 15K046 HXCAPSCR 1/4-20 UNC2A X 2"GR5
all TARGO06|15U185 FLATWASHER(USS STD) 1/4" ZNC P
all TARGO07|15U180 LOCKWASHER MEDIUM 1/4 ZINCPL
all TARGO08| 15G164NE HEXLOKNUT NYL 1/4-20 UNC2A SS.
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BMP940002/2002496V
(Sheet 2 of 2)

Parts List—Balancing Nozzels
Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A AVW65005B | ASSY=BALANCING NOZZELS 64046, 72058
B AVW60005 PRTS=BALANCING NOZZLES 64040,64050
COMPONENTS
A 1 05 10004 INJECTOR SHORT NOZLE SHORT BDY
B 1 05 10004C 99447B INJECTOR LONG NOZLE LONG BD
Al 2 05 10004A INJECTOR SHORT NOZLE MED BDY
B 2 05 10004B 99447B INJECTOR SHORT NOZLE LONG BD
B 3 05 10004A 99447B INJECTOR SHORT NOZLE MED BD
all 4 03 48062A COLLET RETAINER=BAL NOZZLE
B 5 5SB1EOPSFO | NPTHEXBUSH 1.25X3/4 30SS 150
all 6 03 48063A NUT=BAL NOZZLE COLLET RTNR
all 7 5SCCOKBE |NPT COUP 1/2 BRASS 125#
all 8 53A046B EL90 1/2TXMP PH#8-DBU
all 9 60C110 ORING 1/2IDX3/32CS BUNA70 #112
all 10 Y5 20100 *HAND HOLE COVER
all 11 15K173A HXCAPSCR 1/2-13UNC2AX1.75 GR5
all 12 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 13 15U280 FL+WASHER(USS STD)1/2 ZNC PL+D
all 14 60E086E30A | WATERHOSE 30"LG+3/4&1/2 ENDS
all 15 60E086E33A | WATERHOSE 33"LG+3/4&1/2 ENDS
all 16 20C047 ADHES.3M #1099 INDUST QUARTS
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Parts List, cont.—Universal Actuators & Mounting Hardware for Watts Ball Valves

Used In Item | Part Number Description Comments
all 1" 15G126 01Z HXLOCKNUT NYLON 10-24 UNC SS NM
all 12 15N159 HEXCAPSCR 1/4-20UNC2AX7/16 18-8SS
all 13 15G170 HEXNUT 1/4-20UNC2 SS18-8
AA-AF,BE, 14 07 20703D 89354B WASHER=2.00"WATTS CRANK
CD,DA-DL
BA-BD, 14 07 20703C 89354B WASHER=1.25-1.50 WATTS CRANK
BF-BJ,

CA-CC,CE,

CF

all 15 02 15893 92683B SPACER=BALL VALVE CRANK STEM
all 16 15U188 01Z FLTWASH 1/4 STD COMM SS18-8

all 17 15N186 HXCAPSCR 1/4-20UNC2X3/4SS18-8

all 18 15G164 01Z HX THIN LOCKNUT NYL1/4-20 SS
BA,BB,BE, 19 03 01661A 92271B BRKT=RHT AIR CYL SUPT-S/S
BJ,CE

DA,DB, 19 03 01625A 92271B 3" AIR-CYL SPT BRK R-SIDE RT
DD-DG

DC,DH-DL 19 03 01625B 92271# 3" AIR-CYL SPT BRK R-SIDE LT
BE,BG,BJ, 20 03 01662A 92271B BRKT=LFT AIR CYL SUPT-S/S
CE-CF

DA,DB, 20 03 01625C 92271B 3" AIR-CYL SPT BRK L-SIDE RT
DD-DG

DC,DH, 20 03 01625D 92271# RIGHT=3"AIR CYL SUPT BRKT
DJ-DL

all 21 15K190S HXCAPSCR 1/2-13UNC2AX2.5 FLTHRD SS
all 22 27B24S0K1P SPACER ROLL.5ID1.75L.062T 304 SS

all 23 15U318S FLATWASH 1.120DX.656IDX.09T 304 SS
AB,DA-DL 24 15G234NS HXLOCKNUT NYL 1/2-13UNC2 SS18-8

all 25 15K180S HXCAPSCR 1/2-13UNCAX2 18-8SS

all 26 27B24SSK1F SPACER ROLL.5ID1.25L.062T S/S

all 27 15U310 LOKWASHER REGULAR 1/2 SS18-8

all 28 15G231S HXFINJAMNUT 1/2-13UNC2B SS18-8
AA-AF 29 03 01633 92651C ACTUATOR SUPPORT BRKT 1.0"
BA-BJ 29 07 20771 88407C ACTUATOR SUPPORT BRKT 1.25"
CA-CF 29 07 20770 88243B ACTUATOR SUPPORT BKT 1+1/2
DA-DL 29 03 01626 89473B ACTUATOR SUPPORT BRKT 2"VAL
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BMP930035/2007042A
(Sheet 2 of 2)

Parts List—8” Dump Valve Assembly

Find the correct assembily first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.

Used In Item | Part Number Description Comments
ASSEMBLIES
A GVvD65001J INST=8"DUMPVAL DBLACTB 6446J 64046J6N,7258J2N
B GVvD60001 INSTALL=8"DUMPVAL 6440E6N 64040,64050
C GVD65001 INSTALL= 8"DUMPVAL 6446E6N 64046,72046,72058
D AVD65001 ASSY= 8" DUMPVAL 6446E6N 64040,64050
64046,72046,72058
E AVD65001J ASSY=8"DUMPVAL DBLACTB 6446J 64046J6N,7258J2N
F AD 15 090A AIRCHAMBER PRESWITCH INSTALL ALL MODELS
G SA 28 124 8"SGL DMPVALVE 4244+52+60 4244 ,5238,6044
COMPONENTS

AB,C,G 1 02 18107 GASKET=8"FLANGED DUMP VALVE

AB,C 2 15K153 HXPSCR 1/2 WCX1.25S.S.

AB,C 3 24G032N ROLLED WASH.50ID NYLTITE 50W

AB,C 4 15U310 LOKWASHER REGULAR 1/2 SS18-8

AB,C 5 5SPOKGFSS NPT PLUG 1/2 SOSOLID GALSTL

AB,C 6 15K151 HXCAPSCR 1/2-13UNC24X1.25 GR5

AB,C 7 15U300 LOKWASHER REGULAR 1/2 ZINC PLT

AB,C 8 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2

D,E,G 9 SA 28 158 * BONNET+AIRCYL=8"SS DUMPVALV

E 9 SA 28 158J ASSY=DBL ACT 8"SS BON+AIRCYL

D,EG 10 24G030N ROLLED WASH.379ID NYLTITE 37W

D,E.G 11 02 18104 GASKET=8"DUMP VALVE BONNET

D,E,G 12 W2 18931C *BODY=8" DUMPVALVE 6446E6N

D,E,G 13 02 18068 9 SEAT-RESILIENT=8"DUMPVALVE

D,E,G 14 15K086 HXCAPSCR 3/8-16NCX3/4 SS18-8

D,E,G 15 5SPOKGFSS NPT PLUG 1/2 SOSOLID GALSTL

D,EG 16 15U200 FLATWASHER(USS STD) 5/16"ZNC P

D,EG 17 5SPOPBESC PLUG PIPE SQ 3/4" BRASS CORED

F 18 5SBOEOCBEO | NPTHEXBUSH 1/4X1/8 BRASS 125#

F 19 53A047H MALCON 5/16X1/8POLY PH#68P-5-2

F 20 5SR1AOENF NPT RED 1X1/4 GALMAL 150#

F 21 5N1A07AG42 NPT NIP 1X7 TBE GALSTL SK40

F 22 5SOKNFA1A NPT TEE 1/2X1/2X1" GALMAL 150#

F 23 5NOKCLSG42 | NPT NIP 1/2XCLS TBE GALSTLSK40

F 24 5SLOPNFCOK | NPT 90D STREET 3/4X1/2 GAL150#

F 25 96DBOPNA HOSEBIBB 3/4" MALEINLT CELCON
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BMP990058/2000242V

(Sheet 3 of 3)
Parts List, cont.—Dual Dump Valve Assembly
Used In Item | Part Number Description Comments
ASSEMBLIES
A GVvD60002 INST= DUAL-DUMPVAL 6440E6N
B AVD65003 ASSY=DUAL-DUMPVALVE 6440/50
COMPONENTS
all 1 W2 18932F 6440/50 DUAL DUMP TRANSITION
all 2 02 18107 GASKET=8"FLANGED DUMP VALVE
all 3 15K151 HXCAPSCR 1/2-13UNC24X1.25 GR5
all 4 15U300 LOKWASHER REGULAR 1/2 ZINC PLT
all 5 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
all 6 SA 28 158 * BONNET+AIRCYL=8"SS DUMPVALV
all 7 27A092 HOSECLAMP S.S.SCR 7+1/8-10"
all 8 60E328A18A| HOSE-8"1DX18"LONG GATES 4175EC
all 9 60E301A48A| HOSE= *2.5"2D PE X48"
all 10 27A075 T-BOLT HOSECLAMP 2.75"-3.06"
all 11 02 18068 9 SEAT-RESILIENT=8"DUMPVALVE
all 12 02 18104 GASKET=8"DUMP VALVE BONNET
all 13 5SPOPBESC| PLUG PIPE SQ 3/4" BRASS CORED
all 14 15K086 HXCAPSCR 3/8-16NCX3/4 SS18-8
all 15 24G030N ROLLED WASH.379ID NYLTITE 37W
all 16 15U200 FLATWASHER(USS STD) 5/16"ZNC P
all 17 W3 25307D *TANK=AIR PRESSURE RESERVE
all 18 30N102 PRESSGAUGE 1/4BOTCON.0-150PSI
all 19 51V015 TEE 1/4 FGDBRASS 101T7-444
all 20 53A501 TUBE INSERT .163"0OD #63PT-4-40
all 21 53A500 SLEEVE DELRIN 1/4"OD#60PT-4
all 22 53A059A NUT 1/4"BR.HOLYOKE AND #61A-4
all 23 53A007B BODYFEMCON.25X.25COMP#B66A-4B
all 24 60EO004TE 1/4"0OD X.170"ID NYL TUBING
all 25 53A008B BODYMALECON.25X.25COMP#B68A-4B
all 26 96D047AAK | CHECK VALVE 1/4"DELT#CMMQ20B
all 27 5SLOEBEC NPTELB 90DEG STRT 1/4 BRASS125
all 28 5SBOEOCBEQ NPTHEXBUSH 1/4X1/8 BRASS 125#
all 29 96H018 ANGLE NEEDLE VLV 1/4"T X 1/8MP
all 30 AD 15 090A | AIRCHAMBER PRESWITCH INSTALL 1
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Section 12

Pneumatics
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BMP990065/2000242V

(Sheet 4 of 4)
Parts List, cont.—Pneumatic Schematics
Used In Item | Part Number Description Comments
ASSEMBLIES
none

COMPONENTS
all 1 96R301A37 1/8" AIRPILOT 3W NC 120Vv50/60
all 2 96R302A37 1/8" AIRPILOT 3W NO 120Vv50/60
all 3 96TBC2BA37 |1/4" N/C 2WAY 120V50/60C VALVE
all 4 96J019G 1/4"FILTERREG 0-60PSI
all 5 09N082B05 PRESSW NASON CLOSE @ 5 LB
all 6 30N095 PRESSGAUGE 1/8"BACKCN.0-15PSI
all 7 96TBC3BA37 |1/4" N/C 3WAY 120V50/60C VALVE
all 8 09N082B10 PRESSW NASON CLOSE @ 10 LB
all 9 96MO055 QUICK EXHAUST VALVE 1/4"
all 10 27A005 MUFFLER 3/8" BANTAM B38
all 11 96TBC2AAQ0 [1/4" N/C 2WAY AIR-OP VALVE
all 12 96DG030 CHECKVLV,1/4"WATTS-SERIES 600
all 13 09NO082A PRESSW NASON CLOSE @ 62 LB.
all 14 96D047AAK  |CHECK VALVE 1/4"DELT#CMMQ20B
all 15 30N102 PRESSGAUGE 1/4BOTCON.0-150PSI
all 16 W3 25307D *TANK=AIR PRESSURE RESERVE
all 17 96H018 ANGLE NEEDLE VLV 1/4"T X 1/8MP
all 18 96J019E 1/4"PRESSREG2-50P R07-200-RNEA
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MSSMO0130AE/9313AV

SERVICING AIR CYLINDERS

This is the general procedure for rebuilding an air cylinder using a Miliwwnished repair kit, once the air
cylinder has been removed from the machine. See the specific air cylinder and major assembly parts drawing(
component identification and removal/replacement information.

Maintenance procedures require:

» Two threaded rods and nuts, twice the length of the tie bolts.
* The appropriate repair Kit.

A CAUTION A

EXPLOSION HAZARD—Spring tension can cause air cylinder to burst apart
with great force during dissassembly. You can be struck by air cylinder parts.

O Follow maintenance instructions carefully.

0 Wear eye protection.
NOTE: Use a new locknut when re-assembling air cylinder (see the appropriate parts drawing).

1. Replace two diagonally opposite tie bolts with threaded rods and nuts as shown in FIGURE 1.
2. Tighten nuts on the threaded rods until they contact the air cylinder.
3. Remove the other two tie bolts and the nuts, washers, clips, and actuators from the external end of piston

Piston
stem

FIGURE 1 (MsSsM0130AE)
Using Threaded Rods
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4. Loosen nuts on threaded rods evenly, permitting cylinder heads to separate. Use only a few turns on one nut

before moving to the other one. Continue until springs have no tension.

5) for

stem.

\\\\/ Locknut . \w\

N ~/ Piston Piston %

cup cup

— ] —
M \ \4
FIGURE 2 (Mssm0130AE) FIGURE 3 (MssM0130AE)
Distorted Piston Cup Shape

Correct Piston Cup Shape
Note position and orientation of piston cup(s), washers, and springs. Replace worn parts, then reassemble in

reverse order. Tighten locknut until it is just barely possible to turn the piston cup and washer assembly on

the stem. Correct piston cup shape is shown in FIGURED2ZNOT overtighten, as this causes the piston
cup to deform to the shape shown in FIGURE 3 and may cause piston to bind in cylinder.
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BMP830078/2005525B

(Sheet 3 of 3)
Parts List, cont.—Air Cylinder Assemblies
Used In Item | Part Number Description Comments
N 29 20L601C ID TAG NAT'L #1614 ALUM EMB LET "C"
Q 29 20L601D ID TAG NAT'L #1614 ALUM EMB LET "D"
ALL 30 03 06309 70310C RIGHTMOUNT=BRAKE CYL ZNC RIGHT
ALL 31 03 06308 70310C LEFTMOUNT=BRAKE CYL ZINC LEFT
ALL 32 02 02550 97437ABRKT=AIRCYL-RIGHT ZINC/CAD RIGHT
ALL 33 02 02547 LT BRACKET=AIRCYL CAD LEFT
ALL 34 02 02556 SUPPORT=AIRCYL CADSTL
ALL 35 27B2750L0T |01Z SPC RROLL.5621D.937L.048T ZNK
ALL 36 15K206 HEXCAPSCR M5-.8X40MM 18-8SS
ALL 37 15G235F HXFNJAMNUT 9/16-12UNC2B ZINC GR2
ALL 38 15U280 01Z FL+WASHER(USS STD)1/2 ZNC PL+D
ALL 39 15G230 HXNUT 1/2-13UNC2B SAE ZINC GR2
ALL 40 17A020 ADJ CLEVIS MACHINED 1/2-13 ZINC PLT
ALL 41 17A065 01Z EYEEND 1/2-13 X2.25 ZINC
ALL 42 17A040 CLEVISPIN 1/2"X1+3/8" DRILLED
ALL 43 15H030 STDCOTTERPIN 3/32X3/4 ZINCPL
ALL 44 27B34010SZ |SPCRROLL.512ID.625L.062T STLZC
ALL 45 02 17024 94302B SPRING-SS=DUMP 1.50D4FL40#/"
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Section 13

Chemical Supply Assemblies
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BMP990061/2000242V
(Sheet 2 of 2)

Parts List—Peristaltic Soap Chute
Find the correct assembly first, then find the needed components. The item letters (A, B, C, etc.) assigned to
assemblies are referred to in the "Used In" column to identify which components belong to an assembly. The item
numbers (1, 2, 3, etc.) assigned to components relate the parts list to the illustration.
Used In Iltem | Part Number Description Comments
ASSEMBLIES
A AWS65014 ASSY=LIQ.CHEM.CON.MAN.SHL MNT
B AWS65011 INST=SOAP CHUTE LID 6446
C AWS65012 PRTS=SOAP CHT LID LATCH
COMPONENTS
all 1 W3 65403C | WLMT=SHL MT SP CHT W/LIQ CN
all 2 03 65414 72J2SHLMT SCH=SP CH GASKET
all 3 03 65411 GASKT=SOAP CHUTE LID
all 4 15G130 HEXMACHSCRNUT 10-24UNC2 SS18-8
all 5 15N141 RDMACSCR 10-24NCX3/4 SLOTTED S
all 6 15U135 FLATWASH#10 .4370DX.203IDX.04T
all 7 15U160 LOCKWASHER MEDIUM #10 SS18-8
all 8 24G018N ROLLED WASH.194ID NYLTITE 10W
all 9 03 65412 PLAT=GASKET COVER SOAP CHUTE
all 10 W3 65410 *WLMT=LID SOAP CHUTE 64E6N
all 1 27A700 TOGGLECLAMP GOODHAND E=1
all 12 03 65413 CLAMP MNT PLATE DESTACO
all 13 15A005A CARSCR 5/16-18X3+1/2 FUL THD S
all 14 15G190 HEXFINJAMNUT 5/16-18NC2 SS18-8
all 15 15G168 SQNUT 1/4-20UNC2 SS18-8
all 16 15K041S HEXCAPSCR 1/4-20UNC2AX1 SS18-8
all 17 15U181 LOCKWASHER MEDIUM 1/4 SS18-8
all 18 15U188 FLTWASH 1/4 STD COMM SS18-8
all 19 51P031 PLUG PIPE SQ 1/2-14 NPT HD PLA
all 20 54E016M FLGBRG 3/8X5/8X3/8BRZ#FB610-3
all 21 15K084S HXCAPSCR 3/8-16NCX5/8 SS18-8
all 22 15U245 FLTWASH 3/8 STD COMM 18-8 SS
all 23 15U260 LOCKWASHER MEDIUM 3/8 SS18-8
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Section 14

Control and Sensing
Assemblies
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