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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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MHP30RM1AE/2008104A (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®™ 30015, 30020, and 30022
model rigid mount washer-extractors. Measurements are in commonly used US and metric units
unless otherwise noted.

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/9135CYV, 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—Plcase 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 (unless the time period is specifically
extended for certain parts pursuant to a specific MILNOR published extended warranty) 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 tampered with, modified, or abused, used for
purposes not intended in the design and construction of the machine, or is repaired or altered in any
way without MILNOR's written consent.

Parts damaged by exposure to weather, to aggressive water, or to chemical attack are not covered by
this warranty. For parts which require routine replacement due to normal wear such as gaskets,
contact points, brake and clutch linings, belts, hoses, and similar parts the warranty time period is 90
days.

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 OR ANY OTHER WARRANTY IMPLIED BY LAW INCLUDING BUT NOT
LIMITED TO REDHIBITION. 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, MIS-USE, 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
EQUIPMENTIT SELLS OR FURNISHES.

THE PROVISIONS ON THIS PAGE REPRESENT THE ONLY WARRANTY FROM MILNOR
AND NO OTHER WARRANTY OR CONDITIONS, STATUTORY OR OTHERWISE, SHALL
BE IMPLIED.

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

BMP720097/2008272An



How to Get the Necessary Repair Components

BIUUUD19 (Published) Book specs- Dates: 20081231 / 20081231 / 20081231 Lang: ENGO01 Applic: UUU
How to Get the Necessary Repair Components

This document uses Simplified Technical English.
Learn more at http://www.asd-ste100.org.

You can get components to repair your machine from the approved supplier where you got this
machine. Your supplier will usually have the necessary components in stock. You can also get
components from the Milnor® factory.

Tell the supplier the machine model and serial number and this data for each necessary component:

The component number from this manual

The component name if known

The necessary quantity

The necessary transportation requirements

If the component is an electrical component, give the schematic number if known.

If the component is a motor or an electrical control, give the nameplate data from the used
component.

To write to the Milnor factory:

Pellerin Milnor Corporation
Post Office Box 400
Kenner, LA 70063-0400
UNITED STATES

Telephone: 504-467-2787
Fax: 504-469-9777
Email: parts@milnor.com

— End of BIUUUD19 —

PELLERIN MILNOR CORPORATION
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BIWUUIO2 (Published) Book specs- Dates: 20001108 / 20001108 / 20100609 Lang: ENGO1 Applic: WUU

About the Forces Transmitted by Milnor ~ ® Washer-extractors

During washing and extracting, all washer-extractansmit both static and dynamic (cyclic)
forces to the floor, foundation, or any other sufipg structure. During washing, the impact of
the goods as they drop imparts forces which ari glifficult to quantify. Size for size, both
rigid and flexibly-mounted machines transmit apjpmately the same forces during washing.
During extracting, rigid machines transmit forcg@sta 30 times greater than equivalent flexibly-
mounted models. The actual magnitude of these $oragy according to several factors:

* machine size,

« final extraction speed,

e amount, condition, and type of goods being preeds

« the liquor level and chemical conditions in tratbpreceding extraction, and
» other miscellaneous factors.

Estimates of the maximum force normally encountamedavailable for each MilnBmodel and
size upon request. Floor or foundation sizes shavany Milno® document are only for on-
grade situations based only on previous experiefitb®ut implying any warranty, obligation, or
responsibility on our part.

. Rigid Machines

Size for size, rigid washer-extractors naturallyuiee a stronger, more rigid floor, foundation, or
other supporting structure than flexibly-mounteddeis. If the supporting soil under the slab is
itself strong and rigid enough and has not subsidéelave the floor slab suspended without
support, on grade installations can often be magetty to an existing floor slab if it has enough
strength and rigidity to safely withstand our peb&d forces without transmitting undue
vibration. If the subsoil has subsided, or if tleof slab itself has insufficient strength and
rigidity, a deeper foundation, poured as to becomaolithic with the floor slab, may be
required. Support pilings may even be requiredefsubsoil itself is “springy” (i.e., if its
resonant frequency is near the operating spedteahaichine). Above-grade installations of rigid
machines also require a sufficiently strong anaifipor or other supporting structure as
described below.

. Flexibly-mounted Machines

Size for size, flexibly-mounted machines generdtiynot require as strong a floor, foundation, or
other supporting structure as do rigid machinesvéi@r, a floor or other supporting structure
having sufficient strength and rigidity, as desedbinSection 3is nonetheless vitally important
for these models as well.

. How Strong and Rigid?
Many building codes in the U.S.A. specify that ldngnfloors must have a minimum live load
capacity of 150 pounds per square foot (732 kilograer square meter). However, even
compliance with this or any other standard doesrogessarily guarantee sufficient rigidity. In
any event, it is the sole responsibility of the ewuaser to assure that the floor and/or any other
supporting structure exceeds not only all appliedlilding codes, but also that the floor and/or
any other supporting structure for each washeretdr or group of washer-extractors actually
has sufficient strength and rigidity, plus a readie factor of safety for both, to support the
weight of all the fully loaded machine(s) includitige weight of the water and goods, and
including the published 360° rotating sinusoidal RMrces that are transmitted by the
machine(s). Moreover, the floor, foundation, oresteupporting structure must have sufficient

PELLERIN MILNOR CORPORATION



About the Forces Transmitted by Milnor® Washer-extractors

rigidity (i.e., a natural or resonant frequency snémes greater than the machine speed with a
reasonable factor of safety); otherwise, the meetlo360° rotating sinusoidal RMS forces can be
multiplied and magnified many times. It is espdgiahportant to consider all potential vibration
problems that might occur due to all possible carations of forcing frequencies (rotating
speeds) of the machine(s) compared to the nategéncies of the floor and/or any other
supporting structure(s). A qualified soil and/austural engineer must be engaged for this
purpose.

Figure 1: How Rotating Forces Act on the Foundation

Typical Machine

ow>

Direction of force
Load
Rotation (Frequency = RPM / 60)

Figure labove is intended to depict both on-grade andexgoade installations and is equally
applicable to flexibly-mounted washer-extractosweell as to rigid models installed either
directly on a floor slab or on a foundation pouirg@grally with the slab. Current machine data is
available from MilnoP upon request. All data is subject to change witinatice and may have
changed since last printed. It is the sole respiitgiof every potential owner to obtain written
confirmation that any data furnished by Mil&aapplies for the model(s) and serial number(s) of
the specific machines.

— End of BIWUUI02 —

PELLERIN MILNOR CORPORATION




BIUUUIO2RC (Published) Book specs- Dates: 20110131 /20110131 /20110131 Lang: ENGO1 Applic: RMC

Understanding the Tag Guidelines for the Models Listed Below

30010CCGE 30015C4A 30015C4E 30015CAT 30015CGE 30022CAA 30022C4E
30022CAT

Several installation guidelines and precautiongl@aglayed symbolically, on tags placed at the
appropriate locations on the machine. Some arertiand others are adhesive tags. Tie-on tags
and white, adhesive tags may be removed aftedlasta. Yellow adhesive tags must remain on

the machine.

PELLERIN MILNOR CORPORATION



Understanding the Tag Guidelines for the Models Listed Below

Most tags contain only symbols (no words). A few aorded. The explanations below, start
with the tag part number (displayed on the taga. tlhg contains no words, the meaning of the tag
is explained below. If the tag contains words,dkplanation below simply repeats the wording.

Display or Action Explanation

Read the manual before proceeding. This symbolaappmmn
most tags. The machine ships with a complete sefaoiuals.
The safety, installation, and electrical schemaiznuals are
particularly important to installers.

o
£ i\
\\\\%~

B2TAG88005: This carefully built product was testatt
inspected to meet Milnor performance and qualiyngards by

THANK YOU

for purchasing Milnor
Machinery.

BEARING HOUSING B2TAG93013: This bearing housing was lubricatethat
LUBRICATED Milnor factory before shipment.

BTGOS0 e

B2TAG94081: Motor must rotate in this direction. €ingle
motor washer-extractors and centrifugal extractbies drive
motor must turn in this direction during drainingdaextraction.
This tag is usually wrapped around a motor houdfrthe motol
turns in the opposite direction when the machirfesstested,
the electrical hookup is incorrect and must be neae as
explained in the schematic manual.

B2TAG94097: The cylinder must rotateunter clockwise
during draining and extraction (spin) when vieweaahf here
(rear of machine). Otherwise, reverse the eleptiger
connections, as explained in the schematic manual.

|

B2TAG94099: Do not strike the shell door when fafting.
This can cause the door to leak.

B2T2001013: Hot water connection.

PELLERIN MILNOR CORPORATION
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Display or Action

Explanation
B2T2001014: Cold water connection.

B2T2001016: Flushing water connection. This iswlager that
goes into the supply compartment or pumped chemieaifold
to flush chemicals into the machine.

B2T2003001: Hold the side of the connection statigrwith a
wrench as you tighten the connection with anotheneh.
Otherwise, you may twist components, such as vatleasaging
them.

B2T2003002: CAUTION: Equipment and Textile Damage
Hazards—Chemicals leaked into the machine, paatiluivhen
it is idle, can destroy machine components andlésxeft in the
machine.

Ensure the chemical system prevents dribbling,osiptg, or an
other unintentional release of chemicals.

Inspect regularly for proper operation and evidesfogamage.
Consult Milnor document BIWUUIO03 “Avoiding Damagem
Allied Remote Chemical Delivery Systems”.

— End of BIUUUIO2 —

PELLERIN MILNOR CORPORATION
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BMP030012/2003202V
(Sheet 2 of 2)

Parts List—Safety Placard 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 10375C 2001262B NPLT:E-HAZARD SM VERTCL-TCATA
all 50 01 10707A 2002344B NPLT:WARNING FRT SHELL COIN OP
all 60 01 10708A 2002344C NPLT:REAR WARNINGS COIN OP

13



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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Preventive Maintenance

BIRQUMO1 (Published) Book specs- Dates: 20050302 / 20050302 / 20050302 Lang: ENGO1 Applic: RQN

Preventive Maintenance

. Lubrication Guidelines

As required by the warranty, to ensure safe operation, and to achieve optimum performance and
service life from Milnor® washer-extractors, the schedules, instructions, and precautions herein
must be strictly followed.

WARNING [1]: Entangle and Crush Hazard—Belts and pulleys can entangle and crush
body parts.

* Lock OFF and tag out power at the wall disconnect before servicing, except where
specifically instructed otherwise in this section.

* Insure belt and pulley guards are in place during service procedures.
* Permit only qualified maintenance personnel to perform these procedures.

. 36021C4E Main Bearing Maintenance
36021C4E main bearing housings are oil-filled and require periodic draining and refilling (see
below).

See the appropriate “MAIN BEARING ASSEMBLY” (see Table of Contents) during this
procedure.

1. Remove the drain plug on the bottom of the main bearing housing and allow the bearing
housing to drain completely (Figure 1). Inspect the leak-off, drained oil, and magnetic drain
plug for water and/or metal particles. Install the drain plug. Water and/or metal particles can
indicate worn or damaged seals and bearings.

2. Locate the two 1/2" plastic tubes secured to the electrical control chassis (Figure 2). Clean the
surrounding area and remove the cork stoppers from each.

3. Strictly following lubrication specifications, refill the bearing housing. After refilling the
bearing housing, re-install the cork stoppers and clean any excess lubricant from the machine.

PELLERIN MILNOR CORPORATION
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Preventive Maintenance

3. Preventive Maintenance Schedule

Table 1: Preventive Maintenance Checklist

Component Action Frequency |Specifications/Figure
Bearing Oil Remove fill, vent and drain Every four |High quality SAE 30 to 50
Housing stoppers. Refill 22 ounces (634 | months (ISO 100 - 220) single weight
grams) heavy duty motor oil (non-
detergent if available). See
"Oil Drain and Water Leak-
off" and also see
"30022C4x,..Fill/Vent Hoses"
Drive Train |Belts and pulleys |Check for wear, replace as Monthly See "Drive Train Pulleys and
required Belts"
Motors (if See "Baldor Motor Every three | See motor nameplate. If not
equipped with Maintenance...," in this manual | Months specified, use Shell Alvania
grease fittings) (See Note 3) (or equivalent). See "Motor
(See Note 2) Grease Points"
Drive Inverter Verify fan operation. Vacuum | Monthly See "Inverter Maintenance
Inverter out inverter vents. Points"
Hoses, Inlet, drain, and | Check for leaks, cracks and Monthly
Clamps, and | chemical hoses bulges
Connections | and connections
Bolts Foundation Check bolt tightness and wear | Monthly See dimensional drawings
Rear bearing See "30022C4x,...Rear
reinforcement Reinforcement Plate" for
plate and 36021C4E and 36026V35J
throughout machines, or "42026V6] Rear
machine Reinforcement Plate" for

42026V 6J machines.

PELLERIN MILNOR CORPORATION
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Note 1: Monthly/200 hours = Once a month or once every 200 operating hours, whichever comes first.

Note 2: Do not over-lubricate motors. Over-lubrication of a motor can seriously damage it by forcing
grease into motor windings.

Note 3: If motor manufacturer's instructions conflict with manual section MSSMO0274AE, follow
manufacturers instructions. Motors are warranted by the manufacturers, not by Milnor.




Preventive Maintenance

4. Maintenance Points

Figure 1: 30022C4x, 30022T5x, 36021C4E and Figure 2: 30022C4x, 30022T5x,

36026V5J Oil Drain and Water Leak-off 36021C4E and 36026V5J Oil
Fill/Vent Hoses (use either hose
for filling)

Figure 3: Drive Train Pulleys and Figure 4: 30022C4x, 30022T5x, 30022V6J, 36021C4E
Belts (30022V6J shown) and 36026V5J Rear Bearing Reinforcement Plate
(30022VxJ shown)

PELLERIN MILNOR CORPORATION
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Preventive Maintenance

Figure 5: Inverter Maintenance Points

36021C4E Inverter Legend
1. Fan
2.  Vent
I
il
— End of BIRQUMO1 —

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

BIUUUMO04 (Published) Book specs- Dates: 20080506 / 20080506 / 20080506 Lang: ENG01 Applic: UUU

Fastener Torque Requirements

Torque requirements for other fasteners are specified in the specific document which describes
the assembly. If fastener torque specifications or threadlocking compound requirements in
an assembly document vary from the specifications in this document, use the assembly

document.

Figure 1: Common Bolts Used in Milnor Equipment

Bolt Head Identifying Marks Legend
A. SAE Grades 1 and 2, ASTM A307, and stainless steel
B. ASTM A354 Grade BC
C. SAE Grade 5, ASTM A449
D. SAE Grade 8 and ASTM A354 BD

1. Torque Values
The tables below list the standard size, grade, threadlocking compound, and torque requirements

for fasteners commonly used on Milnor® equipment.

Note 1: Data derived from Pellerin Milnor® Corporation “Bolt Torque Specification”
(bolt_torque milnor.x1s/2002096).

1.1. Carbon Steel Fasteners

1.1.1. Without Threadlocking Compound

Table 1: Torque Values for Dry Fasteners 5/16-inch and Smaller

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-Inches | N-m | Pound-Inches | N-m | Pound-Inches | N-m | Pound-Inches | N-m
1/4x 20 66 7 101 11 143 16 126 14
1/4 x 28 76 9 116 13 163 18 -- --
5/16 x 18 136 15 209 24 295 33 258 29
5/16 x 24 150 17 232 26 325 37 -- --

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Table 2: Torque Values for Dry Fasteners Larger Than 5/16-inch

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m
3/8x 16 20 27 31 42 44 59 38 52
3/8x24 23 31 35 47 50 68 -- -
7/16 x 14 32 43 49 66 70 95 61 83
7/16 x 20 36 49 55 75 78 105 -- -
1/2x13 49 66 75 102 107 145 93 126
1/2x20 55 75 85 115 120 163 -- -
9/16 x 12 70 95 109 148 154 209 134 182
9/16 x 18 78 106 121 164 171 232 -- -
5/8x 11 97 131 150 203 212 287 186 252
5/8 x 18 110 149 170 231 240 325 -- -
3/4x10 172 233 266 361 376 510 329 446
3/14x 16 192 261 297 403 420 569 -- -
7/8x9 167 226 429 582 606 821 531 719
7/8 x 14 184 249 473 641 668 906 -- -
1x8 250 339 644 873 909 1232 796 1079
1x12 274 371 704 954 994 1348 -- -
1x14 281 381 723 980 1020 1383 -- -
11/8x7 354 480 794 1077 1287 1745 1126 1527
11/8x12 397 538 891 1208 1444 1958 -- -
11/4x7 500 678 1120 1519 1817 2464 1590 2155
11/4x12 553 750 1241 1682 2012 2728 -- -
13/8x6 655 888 1469 1992 2382 3230 2085 2827
13/8x12 746 1011 1672 2267 2712 3677 -- -
112x6 869 1178 1949 2642 3161 4286 2767 3751
11/2x12 979 1327 2194 2974 3557 4822 -- -
Table 3: Torque Values for Plated Fasteners 5/16-inch and Smaller
Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-Inches | N-m | Pound-Inches | N-m | Pound-Inches | N-m | Pound-Inches | N-m
1/4x 20 49 6 76 9 107 12 95 11
1/4 x 28 56 6 88 10 122 14 -- --
5/16 x 18 102 12 156 18 222 25 193 22
5/16 x 24 113 13 174 20 245 28 -- --

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Table 4: Torque Values for Plated Fasteners Larger Than 5/16-inch

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m
3/8x 16 15 20 23 31 33 44 29 38
3/8x24 17 23 26 35 37 49 - -
7/16 x 14 24 32 37 50 52 71 46 61
7/16 x 20 27 36 41 55 58 78 - --
12x13 37 49 56 76 80 106 70 93
1/2x20 41 55 64 85 90 120 - -
9/16 x 12 53 70 81 110 115 153 101 134
9/16 x 18 59 79 91 122 128 174 -- -
5/8 x 11 73 97 113 150 159 212 139 186
5/8 x 18 83 110 127 172 180 240 -- -
3/4x 10 129 173 200 266 282 376 246 329
3/14x 16 144 192 223 297 315 420 - --
7/8x9 125 166 322 430 455 606 398 531
7/8 x 14 138 184 355 474 501 668 - -
1x8 188 250 483 644 682 909 597 796
1x12 205 274 528 716 746 995 -- -
1x14 210 280 542 735 765 1037 - --
11/8x7 266 354 595 807 966 1288 845 1126
11/8x12 298 404 668 890 1083 1444 - --
11/4x7 375 500 840 1120 1363 1817 1192 1590
11/4x12 415 553 930 1261 1509 2013 - --
13/8x6 491 655 1102 1470 1787 2382 1564 2085
13/8x12 559 758 1254 1672 2034 2712 - --
112x6 652 870 1462 1982 2371 3161 2075 2767
112x12 733 994 1645 2194 2668 3557 - --

1.1.2. With Threadlocking Compound
Table 5: Threadlocking Compound Selection by Bolt Size

Bolt Size
LocTite Product 1/4" 1/4" - 5/8" 5/8" —17/8" 1"+
LocTite 222 OK
LocTite 242 OK
LocTite 262 OK
LocTite 272 High temperature
LocTite 277 OK

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Table 6: Torque Values for Applications of LocTite 222

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
potcsize | nehes | ™ | inehes | V™ | inches | ™ inches | T
1/4x 20 60 96 11 132 15 108 12
1/4 x 28 72 108 12 144 16 -- --
Table 7: Torque Values for Applications of LocTite 242
Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m
5/16 x 18 11 15 17 23 25 34 22 30
5/16 x 24 13 18 19 26 27 37 27 37
3/8x 16 20 27 31 42 44 60 38 52
3/8x24 23 31 35 47 50 68 - --
7/16 x 14 32 43 49 66 70 95 61 83
7/16 x 20 36 49 55 75 78 106 - --
12x13 49 66 75 102 107 145 93 126
1/2x20 55 75 85 115 120 163 - --
9/16 x 12 70 95 109 148 154 209 134 182
9/16 x 18 78 106 121 164 171 232 - --
5/8 x 11 97 132 150 203 212 287 186 252
5/8 x 18 110 149 170 230 240 325 - --
Table 8: Torque Values for Applications of LocTite 262
Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC
Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m
3/4x10 155 210 240 325 338 458 296 401
3/4x 16 173 235 267 362 378 512 - --
7/8x9 150 203 386 523 546 740 477 647
7/8 x 14 165 224 426 578 601 815 - --

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Table 9: Torque Values for Applications of LocTite 272 (High Temperature)

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC

Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m

1x8 350 475 901 1222 1272 1725 1114 1510

1x12 383 519 986 1337 1392 1887 - -

1x14 393 533 1012 1372 1428 1936 - --
1-1/8x 7 496 672 1111 1506 1802 2443 1577 2138
1-1/8 x 12 556 754 1247 1691 2022 2741 - --
1-1/4x 7 700 949 1568 2126 2544 3449 2226 3018
1-1/4 x 12 774 1049 1737 2355 2816 3818 - --
1-3/8x 6 917 1243 2056 2788 3335 4522 2919 3958
1-3/8 x 12 1044 1415 2341 3174 3797 5148 - --
1-1/2x 6 1217 1650 2729 3700 4426 6001 3873 5251
1-1/2x 12 1369 1856 3071 4164 4980 6752 - --

Table 10: Torque Values for Applications of LocTite 277

Bolt Grade
Grade 2 Grade 5 Grade 8 Grade BC

Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m Pound-feet N-m

1x8 325 441 837 1135 1181 1601 1034 1402

1x12 356 483 916 1242 1293 1753 - --

1x14 365 495 939 1273 1326 1798 -- -
1-1/8x 7 461 625 1032 1399 1674 2270 1464 1985
1-1/8 x 12 516 700 1158 1570 1877 2545 -- -
1-1/4x 7 650 881 1456 1974 2362 3202 2067 2802
1-1/4 x 12 719 975 1613 2187 2615 3545 -- -
1-3/8x 6 851 1154 1909 2588 3097 4199 2710 3674
1-3/8x 12 970 1315 2174 2948 3526 4781 -- -
1-12x 6 1130 1532 2534 3436 4110 5572 3597 4877
1-12x 12 1271 1723 2852 3867 4624 6269 -- -

1.2. Stainless Steel Fasteners

Table 11: Torque Values for Stainless Steel Fasteners 5/16-inch and Smaller

18-8 Stainless with

316 Stainless 18-8 Stainless Loctite 767
Nominal Pound- Pound- Pound- N-m
Bolt Size Inches N-m Inches N-m Inches
1/4 x 20 79 9 76 9 45 5
1/4 x 28 100 11 94 11 56
5/16 x 18 138 16 132 15 79
5/16 x 24 148 17 142 16 85 10

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Table 12: Torque Values for Stainless Steel Fasteners Larger Than 5/16-inch

18-8 Stainless with
316 Stainless 18-8 Stainless Loctite 767
Bolt Size | Pound-feet N-m Pound-feet N-m Pound-feet N-m
3/8x 16 21 28 20 27 12 16
3/8 x 24 23 31 22 29 13 18
7/16 x 14 33 44 31 42 19 25
7/16 x 20 35 47 33 45 20 27
12x13 45 61 43 58 26 35
1/2x20 47 64 45 61 27 37
9/16 x 12 59 81 57 77 34 46
9/16 x 18 66 89 63 85 38 51
5/8x 11 97 131 93 125 56 75
5/8 x 18 108 150 104 141 62 84
3/4x10 132 179 128 173 77 104
3/4x 16 130 176 124 168 75 101
7/8x9 203 275 194 263 116 158
7/8 x 14 202 273 193 262 116 157
1x8 300 406 287 389 172 233
1x14 271 367 259 351 156 211
1-1/8x7 432 586 413 560 248 336
1-1/8 x 12 408 553 390 529 234 317
1-1/4x7 546 740 523 709 314 425
1-1/4x 12 504 683 480 651 288 390
1-12x 6 930 1261 888 1204 533 722
1-1/2x 12 732 992 703 953 422 572

2. Preparation
WARNING [1]: Fire Hazard—Some solvents and primer products are flammable.

» Use in a well ventilated area.

* Do not use flammable products near ignition sources.

1. Clean all threads with a wire brush, a tap, or a die.

2. Degrease the fasteners and the mating threads with a cleaning solvent. Wipe the parts dry.

Note 2: LocTite 7649 Primer N™ will remove grease from parts, but it costs more than a standard
organic or petroleum solvent.

3. Prime the fasteners and the mating threads with LocTite 7649 Primer N or equal. Allow the
primer to dry for at least one minute.

3. Application of Threadlocking Compound

CAUTION [2]: Malfunction Hazard—Improper application of threadlocking compounds may
result in fasteners becoming loose from impact, heat, or vibration. Loose fasteners can cause the
equipment to malfunction.

* Read and follow the threadlocking compound manufacturer's instructions and warnings.

PELLERIN MILNOR CORPORATION
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Fastener Torque Requirements

Apply threadlocking compound to the thread engagement areas of fasteners and mating threads

only.

Figure 2: Blind Hole

Application

No
MO

Coverage

Legend

A.  No threadlocking compound here
B.  Apply here

C.  Fill all gaps with threadlocking compound

3.1. Blind Holes

1. Apply several drops of threadlocking compound down the female threads to the bottom of the

hole.

Apply several drops of threadlocking compound to the bolt.
3. Tighten bolt to value shown in the appropriate table (Table 5 through Table 11).

3.2. Through Holes
1. Insert bolt through assembly.

2. Apply several drops of threadlocking compound to the bolt thread area that will engage the

nut.

3. Tighten bolt to value shown in the appropriate table (Table 5 through Table 11).

Figure 3: Through Hole

Application

?_f ‘ch'\. P _,
" L% { '. .-_" ..l
" i -

=)
] =)

A.
B.

X.

Legend

No threadlocking compound here
Cover this area
Nut depth

3.3. Disassembly—For low-strength and medium-strength products, disassemble with hand tools.

For high-strength products, apply localized heat for five minutes. Disassemble with hand tools

while the parts are still hot.

30
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Fastener Torque Requirements

Figure 4: Disassembly

Use Localized Heat Legend
A.  Soldering gun heating small fastener
B.  Torch heating large fastener
— End of BIUUUMO04 —
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BMP020053/2002446V
(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—Motor Mount

Used In Item | Part Number Description Comments
ASSEMBLIES
A GDB30001 30" DRIVE BASE SNGL MTR INSTAL

COMPONENTS

all 1 02 04256 PLATE=MOTOR MNT, 3022S4

all 2 02 04257A BRKT=MOTOR MOUNT 30V

all 3 02 04258 SHAFT=MOTOR MOUNT, 302254

all 4 54JH10750C | SHFTCOLLAR 3/4" CLPTYP CFG#12S

all 5 15K092Z HEXFLGSCR 3/8-16X1 GR5 ZINC

all 6 15G198 HXFLGNUT 3/8-16 ZINC

all 7 15U255 LOCKWASHER MEDIUM 3/8 ZINCPL

all 8 15U240 FLATWASHER(USS STD) 3/8" ZNC P

all 9 15U241 FLATWASHER 13/32IDX1+3/40DX14G

all 10 02 19283 NUT=1/2-13UNCX1+1/2SQ SPEC

all 11 15K162 HXCAPSCR 1/2-13UNC2AX1.5 GR5 P

all 12 15U300 LOKWASHER REGULAR 1/2 ZINC PLT

all 13 02 04259 SPRNG/MOT MOUNT/3022S4#SPC2690
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Bearing Assemblies
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MSSMO0708BE/9846AV

REPLACING MAIN BEARINGS AND SEALS ON
30015, 30020, 30022Cxx, Kxx, Sxx, AND Mxx MODELS

A DANGER A

ELECTROCUTION HAZARD—High voltage is present inside electric boxes, mo-
tors, and many other components, even when Master switch is off and/or any
emergency stop is off. You can be killed or seriously injured on contact with
high voltage.

[0 Lock OFF and tag out power at the wall disconnect before servicing.
[0 Maintenance must be performed by qualified, authorized service personnel.

Oil or water dripping from the leak-off, or water in the bearing oil indicates leaking seals. Bearing oil conta
ing metal particles indicates damaged bearings. Ordinarily, only the shell front and cylinder need to be remove
replace the seals and bearings. Replacing the entire bearing housing assembly or a major bearing housing ¢
nent requires removal of the shell.

Maintenance procedures require:
» Cylinder puller kit P/N PK33-008 (or equivalent) available from Mifhon a rental or purchase basis.
» Loctite 242, 271, and 504 adhesives, Dow Corning RTV 732, and Permatex 2 (or equivalents).
* Shell clamps.

Removing the Shell Front and Cylinder

Refer to “CYLINDER + SHELL + BEARING + CONSOLE INSTALLATION . .. " (see Table of Contents)
and proceed as follows:

1. Remove the door interlock housing cover. Mark the terminal position of the wires and remove the wires fro
theinterlock switchLoosen the two conduit connections and move the conduit so the shell front can be re-
moved.

2. Remove all shell attachments including pipes, hoses, and optional equipment. Drain oil from the bearing h
ing and inspect.

3. Remove the shell mount ring clip guard located on the top of the shell clamp ring, then mark the position o
the shell front with respect to the shell.

4. Support the shell front and remove the bolts, shell clamp ring, rubber extrusion, and shell front.

5. Remove the shaft retainer bolt, cover, spacer, and the two allen screws covering the puller mounting holes
Mount the puller and remove the cylinder.
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Replacing Seals with Bearing Housing In Place

NOTE: See the appropriate bearing assembly drawing.

If no water or metal particles are present in drained oil, replace seals and o-rings as follows. If bearing

contains water or metal particles, see “Replacing Bearings with Bearing Housing in Place” below.

. Remove front shaft seal holder (push-off holes are provided).

. Inspect the shaft seal sleeve for nicks, gouges, or excessive wear. If a replacement is necessary, heat and

the damaged sleeve off of the shaft. Before installing the new sleeve, ensure that the shaft and sleeve are
clean and free from oil. Apply Loctite 271 to the inside of the sleeve, tap sleeve onto the shaft, then remove
excess Loctite.

. Replace the seals and o-rings. Apply Loctite 271 to the outside of the seals and install in shaft seal holder.

Ensure that the new seals are parallel within the shaft seal holder. Use Loctite 242 when re-installing the
front seal holder bolts.

Replacing Bearings with Bearing Housing In Place

NOTE: Set bearing clearances only if major components of the original bearing housing (front shaft seal
holder, rear seal/bearing holder, shaft, or shims) are replaced. See “Setting Clearances” in this section afte
replacing major components.

Often, the bearing housing does not need to be removed to change the bearings. Remove the shell and b

housing only if insufficient space exists for the following procedures, or if the bearing housing (or housing ma
components) must be replaced:

1. Remove the front shaft seal holder and rear seal/bearing holder (containing the rear bearing). Note the

position and number of shims under the rear seal/bearing holdeshims must be installed exactly as
removed.

. Remove the main shatft, front bearing, and bearing cup through the front of the bearing housing. Remove &

discard used bearings, cups, seals, and o-rings.

3. Install a new seal, bearing, and cup in the rear seal/bearing holder. Install the shims and rear seal/bearing ho

4. Press a new front bearing on the shaft then guide the shaft into the rear seal/bearingdalotescrape the

new bearings against the inside of the bearing housing.

. Center the shaft within the housing, then gently tap in the front bearing cup. Install the front shaft seal hold

The shaft should turn in the housing.
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Setting Clearances

NOTE: This procedure is required only when a major bearing housing component is replaced. See “Remo
and Re-installing the Shell and Bearing Housing” below.

1. Remove all shims from the rear seal/bearing holder. Install the rear seal/bearing holder. Leave a small gap
between the bearing housing and the rear seal/bearing holder.

2. Insert a lead wire (e.g., soldering wire) in the gap between flanges. Tighten each bolt slowly while turning t
shaft. Stop tightening when the shaft just begins to drag or bind. Remove the rear seal/bearirtzehgder,
careful not to mark or damage the lead wire.

3. Using a micrometer, measure the thickness of the lead wire. Add .002" (.050 millimeters) to the thickness ¢
the lead wire and install the rear seal/bearing holder using this amount of shims. The shaft should turn in tf
housing.

Removing and Re-installing the Shell and Bearing Housing

Replacing the entire bearing housing assembly or a major bearing housing component requires removal c
the shell.

Removing the Shell

NOTE 1: 30015 front bearing housing bolts are provided with self-locking nuts.

NOTE 2: 30020 and 30022 shell back clamp rings ha
three push-off holes to aid in removal. Replace the thr
plastic set screws with three bolts then tighten evenly
separate the ring from the shell.

1. Clamp the shell to the frame before removing the shell
bolts (as shown in FIGURE 1).

2. Remove the self-locking nut and clamp used to securelt
level switch sensor hose to the shell mounting screw.
Remove all shell bolts, front bearing housing bolts (do
not remove the rear bearing housing bolts), and shell
back clamp ring, then remove the shell (and bearing
housing reinforcing plate if so equipped) from the fram

Clamp shell to
frame before
removing shell bolts

D

Side shell
bolts

3. Remove the belt guard and the top console cover by pry
out the four plugs and removing the bolts. Loosen and .
remove the main drive belts (anentrifugal switctif so Front shell
equipped), and the main drive pulley. For further informs
tion see “DRIVE TRAIN SERVICE” (see Table of Con-
tents).

30015 Shown

FIGURE 1 (vssmo708BE)
Clamping the Shell
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/ing

e

Shell ;—Console ShimsT
Front /g ! H rAIignment
mounting | washer

bolts

30015Cxx Shown

FIGURE 2 (vssmo708BE)
Typical Main Bearing Mounting

Removing the Bearing Housing

NOTE 1: Shims (shown in FIGURE 2) are factory installed between the bearing housing and the alignment
washersThese shims must be removed and replaced in their exact original positions.

NOTE 2: 30015M6 models are equipped with a rear reinforcing plate (see FIGURES 4 and 6). Use 30020
and 30022 instructions when removing and installing the bearing housings on these models.

Drain the oil from the bearing housing and remove all fittings and connections from the top and bottom of
bearing housing; then follow the procedure for your machine.

On 30015 Machines—Considerably looseng
but do not fully removethe two rear bearing housin
mounting bolts.

1. Pry the bearing housing out of the console untjl’
the rear mounting bolts bottom out.

Alignment washers

2. Remove the rear mounting bolts one at a time |z
catch the shims with your fingers through the
holes in the rear console member (next to the
bearing housingNote the position of the
shims; they must be replaced in the same
position.

3. Remove the bearing housing from the frame.
Grind off the alignment washers as shown in

FIGURE 3 and discard old alignment washers. FIGURE 3 (vsswo70555)
. . . Alignment Washers
4. Grind the rear console smooth in preparation for 30015 Mcl)%els (see Note 2 above)

main bearing re-installation.
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On 30020 and 30022 MachinesRemove the reaf
bearing housing and rear reinforcing plate mounting bolt

U7

Alignment washers

1. Remove the rear reinforcing plate very carefully, noting
the position of bearing support tap strips and shims.
Note the position of the shims; they must be replaceq
in the same position.

D

2. Remove the bearing housing from the frame. Remov
plate and grind off the alignment washers (as shown
FIGURE 4). and discard old alignment washers.

3. Grind rear reinforcing plate smooth in preparation for
main bearing re-installation.

Installing the Bearing Housing and Shell

FIGURE 4 (vssmo708BE)
Alignment Washers

NOTE 1: Use new bolts when reassembling the machine. 30020 and 30022 Models

NOTE 2: Apply Permatex 2C adhesive (or equivalent)
to both sides of the new bearing housing gaskets.

NOTE 3: Install a new NYLTITE washer and nut gasket on each new shell bolt (see FIGURE 5).

On 30015 Machines—Replace the four J-type nuts along the rim of the front console with new clips.

1. Determine that all threaded holes are clean and in good genéh
tion by screwing a new bolt into each hole (if necessary, tap

out any damaged threads). NYLTITE e
2. Position the bearing housing in the console. rolled washer [N
3. Mount the gasket on the front of the bearing housing. g:st:ket | \\ )l

4. Determine that the shell is clean and free from any old gafsk
material, then mount the shell onto the console using new ( % ’
shell bolts (FIGURE 5). o

5. Using drift pins, install the rear shell bolts first (FIGURE 1
then tighten to draw the shell into place.

6. Install all other shell bolts and tighten evenly. Liberally apply
Dow Corning RTV 732 sealant over the inside shell bolts FIGURE 5 (MssM0708BE)
and washers. Shell Bolt

7. Mount the gasket and the new ring to the inside of the shell.

8. Install the front bearing mounting bolts through the ring and bearing housing, and tighten front bolts. Install
new alignment washers and original shims on rear mounting bolts (FIGURE@#ace the shims on rear
mounting bolts exactly as removed.
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9.

Tighten bolts. Insure there is approximately .0625 inch (1.6 mm) clearance between the alignment washer:
and the console as shown in FIGURE 7. Add or subtract shims as required to obtain the specified clearanc
Weld the new alignment washers to the console.

10.Install all of the original lubrication fittings and connections to the new bearing housing.

11. Secure the level switch sensor hose using a new clip and self-locking nut.

New alignment washer Shims

Check for clearance

FIGURE 6 (vssmo708BE) _ FIGURE 7 (vssmo708BE)
Installing New Alignment Washers Alignment Washer to Console

On 30020 and 30022 MachinesReplace the four J-type nuts and determine that all threaded holes are cle:

and in good condition.

1.
2.
3.

Position the bearing housing in the console.
Mount the gasket, housing reinforcing plate, and second gasket.

Determine that the shell is clean and free from any old gasket material, then using new shell bolts (FIGURI
5), mount the shell onto the console.

4. Mount the gasket and ring to the inside of the shell.

Using Loctite 504, install the front bearing housing bolts and lockstraps through the ring and the bearing
housing. Tighten the bolts and bend the lockstraps as applicable.

Pre-position the two bearing support tap strips, then install the rear reinforcing plate. Install new alignment
washers and original shims on rear mounting bolts (FIGURE&jlace the shims on rear mounting
bolts exactly as removed.

Tighten bolts. Insure there is approximately .0625 inch (1.6 mm) clearance between the alignment washer
the reinforcing plate as shown in FIGURE 7. Add or subtract shims as required to obtain specified clear-
ance. Weld the new alignment washers to the reinforcing plate.

8. Install all of the original lubrication fittings and connections to the new bearing housing.

9. Secure the level switch sensor hose.
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9.

Installing the Cylinder and Shell Front

Screw two new allen screws into the cylinder puller mounting hdteapt obstruct the shatft retainer
spacer seat.

Determine that the main shaft is clean and free from any foreign material and that the key is properly seate

A CAUTION A

Failure to properly install cylinder may cause it to loosen during machine
operation. This will cause damage to the cylinder, shell, and main bearing
shaft surfaces.

[0 Carefully follow cylinder installation step below.

Slide the cylinder onto the shaft, and install a new 3/4" inch long 3/4-10 grade 8 zinc plated bolt and washe
Carefully tighten this bolt, using it to pull the cylinder up the tapered main bearing shaft. After cylinder is in
place, torque the bolt to 282 foot pounds (382 Newton meters).

Remove the grade 8 bolt and replace with a new 3/4" inch 18-8 stainless steel retainer bolt and washer wit
original cover and spacer. Torque the retainer bolt to 150 foot pounds.

Determine that the shell front and front lip of the shell is clean and free from burrs, sharp edges, or sealant

A CAUTION A

A metal hammer can crack stainless steel components.
[0 Do not use a metal hammer to seat the shell front or install the ring.

Using clamps, mount and support the shell front in place (align it with the mark made before it was remove
If necessary, use a rubber or rawhide maul to strike the shell front so it seats within the shell. After the she
front is seated properly on the shell, check the gap between the shell front and the lip on the shell. If neces
sary, use a rubber or rawhide maul on the shell lip to close the gap.

Pack a small amount of Permatex 2 adhesive (or similar) into the top center gap of the shell front and shell
two inches on both sides of the shell weld.

Install the new rubber extrusion starting at the 10 o’clock position. Trim off any excess.

Install the shell clamp ring on the shell front with the ring gap at the top center of the shell. Tap around the
ring (bottom to top) with a rubber maul until a clamp can be installed on the ends of the shell clamp ring.
Repeat this procedure and tighten the clamp until the bolt can be installed. Tap around the ring again, and
tighten the bolt. Install the shell mount ring clip guard.

Reconnect door interlock conduit and wires.

10.See “DRIVE TRAIN SERVICE” (see Table of Contents) to replace pulleys, belts, and to set belt tension.
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Section 4

Shell and Door Assemblies
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Pellerin Milnor Corporation

P. O. Box 400, Kenner, LA 70063-0400

BMP020002/2008233B
(Sheet 2 of 2)

Litho in U.S.A.

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.

Parts List—Door Assembly

Used In Item | Part Number Description Comments
ASSEMBLIES
A A33 07100C *DRASSY(INDNT)LK,LOGO N4,5,6P 3010/3015 G5E,G5X
3015T5E, T5J, T5X,V7J
3022T5E,T5J,T5X,V6J
B A33 07100F DRASSY (INDNT)LK,LOGO C4A 3010CGE,3015CGE
3015CA4T,C4E 3022C4T,C4E
COMPONENTS

all 1 X2 02814F MACH=SHELLDOOR DRAWN, 30XX

all 2 02 02819 HINGE=STAMPED DOOR 25#

all 3 12P1AGHP1 HOLEPLUG 3/8"BLACK LPE

all 4 02 02817 FLANGE BRG=DOOR HINGE-NYLON

A 5 02 09215 DRGLASS 12 3/8DIA SS STAMPED

B 5 02 09215D DR GLASS=N4,5,6P W/MIL LOGO

all 6 02 09021 RING=DOOR GLASS PRESSURE

all 7 02 02366 GASKET DOORGLAS GTR52-5220-3

all 8 02 10545 EXTR BAND-STAMPED SS CYLDOOR

all 9 02 10342G GASKET 15" DOOR-BLACK

all 10 02 02764 HINGEPIN=SHELLDOOR L=10+5/8"

all 11 03 01420 PLATE=DOOR STRIKER=ILOC

all 12 15G140 HXCAPNT 1/4-20 #C250=20 NKLPLT

all 13 15K031 BUTSOKCAPSCR 1/4-20X1/2 SS18-8

all 14 15U181 LOCKWASHER MEDIUM 1/4 SS18-8

all 15 24G020N ROLLED WASH.252ID NYLTITE 25W

all 16 60C080 RECESS BUMPER RUBBERLAVELLE #7

all 17 15P103 TRDCUT-F RDHDSLOT 8-32UNCX1/2

all 18 15N173A FLTMACSCR 1/4-20 UNCX5/8 UCUTS

all 19 20C018 ADHESIVE-3M #1357-QT CN

all 20 15Q077 SOKSETSCR 1/4-20X1/4 ZINC ALLE

all 21 03 01423J LATCH GUARD ILOC

all 22 02 02815 PLAIN BRG=DOOR HINGE-NYLON

all 23 15U188 FLTWASH 1/4 STD COMM SS18-8

all 24 15N163A FLTMACSCR 1/4-20UNCX 1/2 UCUTS

all 26 02 11904K SHIM=DOOR HANDLE=4226RWP
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BMP020058/2009442B

(Sheet 4 of 4)
Pellerin Milnor Corporation Litho in U.S.A.
P. O. Box 400, Kenner, LA 70063-0400
Parts List, cont.—Interlock Assembly
Used In Item | Part Number Description Comments
BD 27 15U060 FLAT WASHER#6 ANSI TYPEB BRASS
B 28 09K062B71  |SOLENOID 240/60--220/50 = ILOC
D 28 09K062B37 | SOLENOID(C-7)120/60--110/50
BD 29 03 S1X1 SHIM:DOOR INTLK SOLENOID N4P
BD 30 03 01421B SLIDE=NORMALLY OPEN(C7 SOL)
BD 31 03 01443 FLATHDRIVET 5/32X2+5/16 ZINC
BD 32 03 01425 HANDLE=ILOC
BD 33 17B170 EXTRETRING IND#6100-15-ST-ZD Z
BD 34 03 01445B TORQUE SPRING (.53 IN-#)
BD 35 15N019 RDMACSCR 4-40UNC2AX5/8 ZINC GR
BD 36 15U040 LOCKWASHER MEDIUM #4 ZINCPL
BD 37 15N080S PANHDPHILMACSCRSEMS8-32X1/4SS
BD 38 15P010S TRDCUTPNHD SEMS 10-24X1/2 SS41
BD 39 15G130 HEXMACHSCRNUT 10-24UNC2 SS18-8
BD 40 15N123C FLATMACHSCR 10-24X7/16 U-CUT S
BD 41 15U160 LOCKWASHER MEDIUM #10 SS18-8
BD 42 15U135 FLATWASH#10 .4370DX.203IDX.04T
BD 43 03 01442 SOLENOID INSULATION=DR INTRK
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Section 5

Control and Sensing
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BMP020068/2004055V
(Sheet 2 of 2)

Parts List—Switch Panel 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 ESP71CEA | SWPNL 3022C4E
COMPONENTS
all 1 01 10705 GRAPHIC PANEL=C4E SW PNL
all 2 03 CF529Vv PANEL:SWPNL 3022C4E CONTROLS
all 3 03 CF513V BRKT:C4E BOARD MOUNTING
all 4 08BTCSTAT |BD:C4E COIN STATUS->TEST
all 5 09N127C KEYSW SPST 7A120VAC SCREW TERM
all 6 15P101B TRDCUT-FPANHD8-32 X3/8
all 7 15N069A PANMACHSCR 6-32UNC X 1.500"LG
all 8 15G073 HEXMACHSCRNUT 6-32UNC.NYLON
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BMP020061/2003276V
(Sheet 2 of 2)

Parts List—Coin Acceptor and Vault
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 A33 08500A | COIN VAULT 13.5X7 ASSY

COMPONENTS

all 1 38C080 REJECTOR F77.1-W2004-14

all 2 W2 03690C | COIN VAULT INNER BOX WELD

all 3 38C152A LOCK+2KEY CONSEC NO.15+1/8"LG

all 4 02 03426 WASHER-LOCK PROTECT-CHROME
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MSSMA408BE/9273BV
VIBRATION SAFETY SWITCH ADJUSTMENTS

What the Vibration Safety Switch Does

Thevibration safety switclpictured below is an important safety feature. If properly adjusted, the switch wil
momentarily actuate as a result of repeated machine movement caused by an out-of-balance condition. Ta
below illustrates the effect of tvebration safety switclactuation.

Table A—Effect of Tripping Vibration Safety Switch

Machine Model Function of Vibration Safety Switch
30015, 30020, and 30022 Disables high speed extract

All microprocessor-controlled washer-extractors ngDe-energizes three-wire relay, effectively
listed above, and all dye machines terminating machine operation

Adjustments

When the machine leaves MiIr@qrthe actuator arm is

tie-wrapped to prevent damage (except on 30015, 30020;and
30022 models)This tie wrap must be removed after the

machine is set into position but before the machine is og

erated. _ -—Mounting
Adjustment of this switch from the factory setting is nc v%gicge[:‘tt”c - bracket

recommended; however, it should be checked for proyf (adjusts up

functioning and adjusted if its proper setting is lost. and dowm)

As shown at right in FIGURE 1, the unit consists of

sensitive micro-switclvith an extended actuating arm syp
porting an eccentric weight. The weight may be adjusted
moving it up and down on the arm and by rotating it on|tl Actuating
arm. In addition, thenicro-switchitself may be tilted from arm
side to side. C Mi :
-— Microswitch
(adjusts side
The sensitivity of the switch increases as the eccep: to side)
tricweight is raised on the actuating arm and de-
creases as the weight is lowered.
The unit should be adjusted so that the actuating |a \/
will always reset by itself, this being accomplished by rofe
ing either the switch or the weight to give just enough biis
cause the switch to reset. Check the adjustment by moving the
arm to the left then slowly releasing it. Make sure the micro- FIGURE 1 (MssmA408BE)
switch clicks when the arm sowly released, thus indicating Vibration Switch
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that it has reset. In the released position the arm shouldyheist but definitely against the stop on timécro-switch
case that prevents any further arm movement to the left.

For machines with rigid mounted shells, where the machine is bolted to a very substantial foundation, v
little machine movement will occur for a given degree of out-of-balance. Under such conditions it may be bette
adjust the switch to be very sensitive. With less substantial foundations (e.g., ones where the sub-soil is mus!

Jle A Springy or otherwise not as desirable), considerably greater machine movement will occur for a given degre
out-of-balance, in which case a less sensitilseation switchsetting may be indicated.
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Section

Chemical Supply
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Section 7

Water and Drain

73



dVULNWVALS

APIVING
NNNDVA

UINIVILSA

AINIVILS/ALIS
3SOdUNd WID3dS

OLNv-y31T14
aNIM AV

102D

i

Il = ¢ & -

UOSN3S
MO

IONVO

INIVA
43N

dOIVINOIY
FINSSFd

HOLMS
FINSSFUd

INIVA
HO3IHO

AN3LX3 ONRIdS
IO AIENRS\Y
JIANINAD

1OVdIFY ONRIdS
AN3LX3 av
AJIANMAD

INIVA 1SNVHX3
MDINS/M JFANITAD

(ONILOV F19NIS)
JIANITAD

(ONILOV 319n0A)
JIANITAD

INIVA
1071d IV
O/N AVM-€

INTVA
1O7Id v
OIN AVYM-€

ST109INAS d4VANVLS

30IA3d

|
ri NI

1SNYHX3

30IA3d

r\v 1SNVHX3

INIVA INVALS

INIVA
d3avi3do
JOION

INIVA AYM-C
d3Lvyd3do
ATIVORILOTAT

JANOILSOd
INIVA
ORILOT1

JOIVNIOV
OILVINNING

(TIWIN¥AHL)
ANIVATIVE

ANIVATIVE
TVNNVYIN

Jl41053d4S-NON
IATYA 3NIINI

| LT O

JOLOINNOD
FIVIN

430Ndy

oNid
3did

HOLIMS
FINSSTUd

MO0
SVO

INIVA
dOIS
SVo

INIVA
ONILVINAON
440/NO

INTVA
AVM-C

AOIVINOAY

ST109INAS DId13NOSI

-
%
e
)

(1 30 1 309YS)
A20£0002/8000Z6dINS

Aoy sjoquiAg sni3ewayss

74



OdN3d3d D09/0S§ AO¥ZdAdLIN O/N.E TVANIEA 1 /V0S€A96 e e
9/G N\O¥¢Z FD141d0.¢/} X LdN.Z/L 1 /V/S0d96 e 115
19/-8€/# SASNIANI MS SS3dd VY9380N60 l v
S1ININOJNOD
1SNI H39NHO/HOLIMS FdNSS3dd vO 2000€SdO d
ASY INTA 0ZH SSH49 NIOD ¢2/510g | N8SO €€ VS A4
SAINMINISSY
sjusWIWon uonduasaq JaquinN Med | way uj pasn

‘uonesn||i sy 03 3s1| sted ay) ajejal syusuodwod 0} paubisse (0}9 ‘g ‘Z ‘L) siequinu
wayl 8y ‘Ajgwesse ue o0} Buojag sjusuodwod Yoiym Ajjuspl 0} UWN|od ,U| pas, 9y} Ul 0} pallajal ale saljquiasse
0] paubisse (019 ‘D ‘g ‘Y) SJop9| way 8yl "sjusuodwod papasu ay) pul uay) ‘sl Alquiasse 1091100 8y} pul4

oljewayas J8jepM—IsIT sHed

£100c6dNd
33S

MOT443N0

Y3LYM NEI/
LOH @100
SANIVA

d31LvVM OI4103 14

<
]

NIV4d
T13HS

@

L 3A37

HOLIMS
(13A37)
39NSS3INd

SENER

VSN ul oy

(1 30 1 J08YS)
gas+01102/290020dINg

0070-€900/ V1 48uusy ‘00% Xogd 'O 'd
uonelsodio) JouiN uLsjjed

3p22200€ ® SL00E
J1ewWayYds J13jeM

75



(z 30 1 309YS)
AS12£002/950020d NS

3pD ZZOOE BSL00E
}aju] 19)eM

76



BMP020056/2003215V

(Sheet 2 of 2)
Parts List, cont.—Water Inlet
Used In Item | Part Number Description Comments
ASSEMBLIES
A GWV30001 INST=COIN H20+PERSTALTIC INLET
B AWV30001 PERSITALIC/H20 INLET BOX ASSY
C SA 33 058U |3015/22 COIN BRSS H20 VLVE ASY
COMPONENTS
all 1 W2 03588S  |3015/22 BRASS H20 MNT WLMT
all 2 02 03588N WATER VALVE COVER
all 3 15P010 PHILPAN TRDCUTSCRTYP10-24X1/2S
all 4 15P101 TRDCUT-F PANHD 8-32X3/8 NIKSTL
all 5 15N130 RDMACHSCR 10-24UNC2A X 1/2 SS1
all 6 15U154 LOKWAS EXTOOTH #10 (US STD) ZI
all 7 15G130 HEXMACHSCRNUT 10-24UNC2 SS18-8
all 8 15N004 FLGHDMACHSCR M4X.7X 9MM ZINC
all 9 96P057A71 1/2"NPT X 1/2"ORIFICE 240V 5/6
all 10 60E008A TUBINGNYLREINF.75"IDX1.025"OD
all 1 27A044S HOSECLAMP 11/16-1.25SSCR#64012
all 12 51E513EBN  |3/4" 90DEG. ELBOW W/NUT
all 13 51E513NU NUT 11/16 THRD.#64138 US PLAST
all 14 51E513N HOSEADPT3/4"HX11/16 W/NUT=NYL.
all 15 15K031 BUTSOKCAPSCR 1/4-20X1/2 SS18-8
all 16 15U181 LOCKWASHER MEDIUM 1/4 SS18-8
all 17 02 03588R 3015/22 COIN PERST BOX BRKT
all 18 15K085 HEXCAPSCR 3/8-16UNC2AX3/4 GR5
all 19 15G198 HXFLGNUT 3/8-16 ZINC
all 20 02 03588P PERISTALTIC/WATER INLET COIN
all 21 27A082S HOSECLAMP 2+9/16-3.5SS305SCR
all 22 02 03588B PARISTALTIC/WATER INLET HOSE
all 23 27A074S HOSECLAMP 2+1/16-3"SSSCR#64040
all 24 51E510 HOSESTEM BRASS 1/2MPX3/4HOSEID
all 25 5NOKO03KB42 |NPT NIP 1/2X3.5 TBE BRASS STD
all 26 27A0050 CLP-RGDSTL COND #PS1100-1/2
all 27 51E513B 3/4"MHX1/2"FP PARKER#80GH-12-8
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BMP020057/2004055V
(Sheet 2 of 2)

Parts List—Drain Valve 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 Item | Part Number Description Comments
ASSEMBLIES
A GDV30001 30" DRAINVALVE INSTALL 3015,3022C4E
B GDV30003 3010 SINGLE DRAIN TO REAR INST 3010,3015G5E,G5X,CGE
COMPONENTS
all 1 60B075 DFW56-33PMSP RUBB CONN.
all 2 27A082 HOSECLAMP 2.5625-3.5CADSC#HS48
all 3 60E303A07A |HOSE=3"ID X 7" LG.
A 4 02 03412E 3015/22 DRAIN VALVE BRKT
B 4 02 03412J 3010 DRAIN VALVE BRKT
all 5 96D350A71 DRINVAL 3"N/O MTRDR240V 50/60C
all 6 02 03412S SLEEVE=DUMPVALVE HOSE
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BMP920017/2006214B
(Sheet 2 of 2)

Pellerin Milnor Corporation L e UL
P. O. Box 400, Kenner, LA 70063-0400

Parts List—3” Electric Drain Valve
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 96D350A37 | DRINVAL 3"N/O MTRDR120V 50/60C
B 96D350A71 DRINVAL 3"N/O MTRDR240V 50/60C
C 96D350B71 DRINVAL 3"N/C MTRDR240V 50/60
COMPONENTS
A 1 96D35MTR37 | 120V 50/60CMTR FOR 3"DRAINVAL
B 1 96D35MTR71 | 240V 50/60CMTR FOR 3"DRAINVAL
all 2 96D35B0D BODY & BALL FOR 3" DRAIN VALVE
all 3 96D35C0V MTRCOVER 2-PCFOR 3"DRAINVAL
AB 4 96D35PIN DRIVE PIN KIT FOR 3" DRAIN VAL
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