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introduction

INTRODUCTION

Thank you for purchasing a PFLOW INDUS-
TRIES, INC., Series DB2 Cantilever, Vertical
Reciprocating Conveyor (VRC). We are confi-
dent that your unit will provide you with many
years of reliable service.

CODE REQUIREMENTS - VRCs are NOT eleva-
tors. Your unit is designed for the movement of
materials only, up to its rated capacity, from one
level 1o the next. VRCs have their own national
code (ANSI/ASME B20.1) and are specifically
exempt from the National Elevator Code. All
electrical designs and components are in accor-
dance with National Electric Code (NEC) require-
ments. Local codes may require initial inspection
of the installation and periodic inspection and
testing of the unit.

Some states require special components and
have specific guidelines regarding how the equip-
ment must be installed, inspected, and tested. If
we know in which state the equipment will be
located, and if we are kept informed of state and
local requirements, Pflow will incorporate the
components into the order, as approved by the
customer, and also provide any pertinent infor-
mation, as called out on the general arrangement
drawing, related to the installation of the equip-
ment. We will not be on site for the testing, but
we strongly advise that the installer be there.

If at any time you have questions about your
state’s requirements, piease feel free to call.

PFiow
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NOTE

The information and illustrations in this
manual are intended only as an aid to
understanding the VRC's general installa-
tion. It does not cover every possible
contingency or circumstance regarding
non-standard options or site conditions.

If you have a problem, call Pflow at (414) 352-
9000, between 8:30 A.M. and 5:00 PM., CST,
Monday through Friday. Ask for the Product
Support Department and have your serial num-
ber ready.

Parts - Pflow Industries maintains a complete
stock of, or has access to, all replacement com-
ponents. We keep detailed records of all equip-
ment sold. If something is damaged in shipment,
is defective or missing, contact us immediately.

Service - Our Product Support Department is

available to assist your maintenance personnel
with any questions or problems they may have
regarding the equipment.

Warranty - Our warranty procedures can be
found in this manual. Prior authorization must be
obtained from Pflow before commencing work of
any kind.

Feedback - Let us know how we are doing.
Each installation manual contains a question-
naire. Please fill it out and return it to us.

We can’t prevent a problem if we are not aware
of it.

PFLOW INDUSTRIES, INC,,
6720 North Teutonia Avenue
Milwaukee, WI 53209
Phone: (414) 352-9000
Fax: (414) 352-9002
E-mail:  info@pfiow.com
Website: www.pflow.com



DB Series

SAFETY

To ensure your safety and the safety of those

around you, it is important that you read, under-
stand, and follow ALL the safety precautions rela-

tive to a particular task. Safety precautions in

this manual are labeled with the alert symbol fol-

lowed by the word DANGER, WARNING, or
CAUTION.

A\ DANGER

When you see this symbol, it means
that serious injury or death is likely if
the instructions are not followed care-
fully.

/N WARNING

When you see this symbol, it means
that the potential for personal injury is
high if directions are not followed
carefully.

CAUTION

When you see this, it means that the
potential for damage to the equipment
is high if directions are not foliowed
carefully.

NOTE

This term is used to provide additional
information to help clarify instructions.

& DANGER

HIGH VOLTAGE. Failure to follow prop-
er procedures when performing elec-
trical instaliation or service may result
in serious injury or death.

A DANGER

DO NOT ride this equipment. Riding
may result in injury or death. VRCs
ARE NOT ELEVATORS.

& DANGER

DO NOT walk or work under a raised
platform.

CAUTION
DO NOT exceed rated capacity.

0909209-DB2ll
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Equipment Arrival and Unpacking

EQUIPMENT ARRIVAL AND
UNPACKING

1. The Series DB2 lift will arrive banded to a
pallet. To ease handiing and to prevent dam-
age, leave lift on pallet until it is as near to the
installation site as possible.

2. The carriage is banded in place to prevent it
from moving during shipment.

NOTE
Do not remove bands until the lift is stood
upright.

3. Keep counterweight secure.

PFiow
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DB Series

PRE-INSTALLATION CHECKLIST

Site conditions can mean the difference between
an installation that is smooth and one that is diffi-
cult.

We have provided a general checkiist to help set
up your installation. We recommend that the
instailer, or someone with installation experience,
discuss not only these items but all other con-
cerns directly with the people on site.

A pre-installation visit is always recommended
and considered to be included in the responsibili-
ties of the mechanical installer.

/\ WARNING

Safety should always be first and fore-
most in your mind on this or any job.
Besides following safe working proce-
dures, items required by OSHA may
include: a hard hat, safety shoes,
safety glasses and belt, fire extin-
guisher, and other safety equipment.

Mechanical Installer Responsibilities

e Complete mechanical erection of the equip-
ment as sold by Pflow, called out on the gen-
eral arrangement (GA) drawing and in accor-
dance with all instructions within this installa-
tion manual.

e Return trip upon completion of the electrical
installation for final checkout, adjustments
and training. (See Completion Checklist.)

e On non-union sites, mounting of all electrical
devices.

Customer Responsibilities

e Unloading and transportation of the equip-
ment to the installation area.

e Storage (if applicable). [f unit is stored
indoors or long-term storage is required, con-
sult Pflow Industries for storage procedures
required to keep warranty in effect.

e All necessary site work to prepare for the
installation such as pit, floor opening, ade-
quate bracing locations, and shaftway open-
ings.

e Any site/building modifications necessary to
get the equipment to the installation area.

e Adequate pick point or lifting mechanism
capable of liting the heaviest load. If weight
of load is in question, please call Pflow
Industries.

If you have any questions or concerns, please
contact our Product Support Department prior to
start of work.

__ Can the equipment pass through all door-
ways, hallways, etc.?

Can you use the customer’s fork truck? Is the
truck’s capacity sufficient?

Are safety meetings required?

Are there any work procedure/safety guide-
lines particular to the job site?

Is welding permitted? Is a “hot 'permit”
required? Is a fire watch required?

Is there a pick point capable of lifting the nec-
essary components?

What hours are you allowed to work on site?
Who is the authorized site contact?
Is this a union or non-union site?

Bracing requirements - Will additional materi-
als be required?

Is temporary power available within 10 ft. of
the unit?

Do you have a well-lit area to work in?

Is the installation area ready (pit complete,
floor opening cut and/or finished, etc.)?

Are shaftway openings complete?

Are there any discrepancies between the site
dimensions/application and the Pflow GA
drawings? Has this information been provided
to Pflow?

Will customer doors and/or shaftway open-
ings be completed prior to your arrival?

Will other trades or in-plant production cause
conflict with your proposed work schedule?

090909-08211  PFIOW



Site vs. General Arrangement

SITE VS. GENERAL ARRANGEMENT
Comparison Check

1. Check your shipment to make sure that noth-
ing is damaged or missing. Damaged or
missing components must be reported to
Pflow Industries immediately per instructions
in the introduction of this manual.

2. The shipping packet contains a copy of the
general arrangement drawing.

3. Compare the dimensions as called out on the
general arrangement drawing to actual site
conditions. Report any discrepancies to
Pflow immediately. The foliowing are just a
few of the dimensions that could be a prob-
lem if they do not match:

Overall Unit Width
Overall Unit Length
Load Height Clearance
Overhead Clearance
Elevation of Level 1
Elevation of Level 2

Are there any protrusions from the fioor level
or wall that could interfere with either the in-
stallation or operation?

Floor-to-Floor Clearance - Upper Level

CAUTION
Discrepancies between the general
arrangement drawing and site condi-
tions must be addressed immediately.
Contact the Product Support Depart-
ment (414) 352-9000 for assistance.

PFlow
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DB Series

TOOLS REQUIRED FOR VRC
INSTALLATION

The following is a list of tools we feel are neces-
sary to install a VRC in a professional and expe-
dient manner. This is only a guideline. Individual
sites and applications may require additional
items as needed. If you have any questions
regarding these items, contact Pflow Industries.

Forkiift - 2,000# capacity or alternative
Chain fall - 2,000# capacity minimum
Come-A-Long

Cables or hook chains with 1,0004# or
greater capacity

Carpenter’s square

4' Level

Socket set - 3/8" drive, sockets to 3/4”
Hammer drill and bits for 3/8" anchors, 4" min.
Drill and drill bits

Extension cords

Portable light

Sledge hammer

Allen wrenches to 3/8"

Open or box end wrenches to 3/4”

Chalk line

Plumb bobs
Grease gun
25' Measuring tape

Rags

090909-DB2ill
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Mechanical Overview

PFiow

MECHANICAL OVERVIEW

NOTE
The standard DB2 enlists the use of a
roller chain drive and worm gear reducer
to raise and lower the carriage at a fixed
speed. Certain applications will employ
a belt drive using a high-efficiency
reducer with adjustable speed capabili-
ties.

See the Appendix for information regard-
ing non-standard applications.

The standard Series DB2 Vertical Reciprocating
Conveyor (VRC) consists of a frame, gearmotor,
lift sprockets, roller chain, counterweight, car-
riage, and enclosures.

The frame consists of structural beam columns,
drive mount, base, enclosure framing, and
expanded metal enclosures.

The gearmotor and lift sprockets are mounted
to the top of the frame. The roller chains run
over the sprockets and are attached to the car-
riage at one end and the counterweight at the
other end.

The carriage has a roller conveyor section
mounted to it. Also included on the carriage are
at least four guide wheel assemblies.

The enclosure panels will reject a ball 3/4” in
diameter and are the full height of the VRC.

090909DB2l11



DB Series

ELECTRICAL OVERVIEW
*Standard Arrangement

*NOTE
The following is a standard description
of the electrical wiring of the Series DB2
ONLY. It DOES NOT include specifics
on options available or ordered. A copy
of the schematic can be found in a
manila envelope in the parts crate.

The Series DB2 VRC will arrive pre-wired from
the main control panel to the brake motor, con-
veyor, limit switches, and photoeyes (if supplied
by Pflow). All other devices and wiring are not
the responsibility of Pflow Industries.

1. The standard two-level lift incorporates six
limit switches: three switches at each level
-- one each for decel, stop, and overtravel.

. All electrical devices are tied into the MAIN

CONTROL PANEL. It contains a fused

step-down transformer for the control circuit,
motor starter, and VFD.

. The main control panel includes a push but-

ton station with manual controls for running
the lift in a “maintenance (local) mode” as
well as an EMERGENCY STOP button.
Power 1o the panel is controlled by a large
main disconnect switch. See Figure 2.
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Figure 1
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Figure 2

The LIFT MODE switch is a two-position
selector switch. LOCAL is for manual oper-
ation, and REMOTE is for an external con-
trol unit. The UP and DOWN push button
switches are momentary contact. This
allows the operator to depress the button
and let go. The CARRIAGE FWD and REV
switch is a spring-return selector switch. It
must be held in position to operate. The
AFD (Motor Control) FAULT switch is a red
illuminated momentary push button. The
red light will indicate an AFD FAULT, and
pushing the button will turn off the warning
light. The EMERG. STOP button is pushed
to activate but will stay in and must be
pulied back out for the unit to operate.

090909-082i  PFIOW




Sequence of Operation

SEQUENCE OF OPERATION

When the UP button is pressed or the controls
receive an external UP signal, the coil in the
motor starter magnetically closes the high voli-
age contacts, and the power circuit to the motor
starter is completed to turn the motor in the
needed direction.

Now the brake is released. The motor turns the
gears in the reducer, which in turn rotate the
output shafts. The sprockets or pulleys on the
shafts also turn resulting in the raising or lower-
ing of the lift roller chain. (Because the motor
starter is reversible, the direction of travel can
be alternated.) As the chains or belts are fas-
tened to the carriage, this causes the carriage
to raise or lower,

When the carriage arrives at a level, the limit
switch arm contacts the cam on the carriage. It
activates the floor level limit switch. When acti-
vated, this switch cuts the power to the motor
circuit; the motor starter contacts drop out or
open; and the motor stops and the brake is
applied stopping the carriage.

The overtravel limit switch is a safety device
mounted directly above (at upper level) or below
(at lower level) the floor level level limit switch.
The only time it activates is if there is a failure
of the floor level limit switch. Again, activated
by a limit switch arm contacting the carriage, it
will send a signal to shut the unit down. Before
reactivating the unit, find out why this occurred
and correct the problem.

PFIOW  50000.0821
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DB Series

INSTALLATION INSTRUCTIONS

Unit Placement

1. Check general arrangement (GA) drawing.
Contact Pflow Industries immediately con-
cerning discrepancies.

2. Lay out position of lift on floor.

3. The carriage is banded in place to prevent it

from moving during shipment.

NOTE
Do not remove bands until the lift is stood
upright.

4. Keep the counterweight secure until the lift is

stood upright.

5. To stand lift, sling through top of unit using
lifting shackles supplied.

CAUTION
Do not sling around shaft, sprockets or
belts. This will cause damage to the
shafts, reducer and bearings.

6. Position lift with marks on floor and recheck

position.
Checking Alignment

CAUTION
Rechecking the alignment is critical.
Incorrect alignment will result in prob-
lems during operation and damage to
the equipment.

1. It will be necessary to remove the front and

rear removable enclosure panels on the unit
for the rest of the installation. Take care not

to damage the panels while they are off of
the frame.

2. Plumb structural columns in both directions
(side-to-side and front-to-back).

3. Level unit by shimming under base plates.

4. Check plumb and level of column weldment

only at this time. The carriage level will be
checked later.

12

Anchoring and Bracing

1.

Recheck plumb and level in all directions. If
everything checks out, anchor the base
plates to the floor using minimum 3/8” diame-
ter anchors and 4” imbedment.

Although the Series DB2 is designed to be
self-standing, sway bracing at the top of the
unit is highly recommended. Weld or bolt a
piece of structural angle or tube from the top
of the unit to a stationary part of the building
structure. Make sure the structure being
braced to is of adequate strength before
bracing.

Removing Shipping Braces

1.

Remove the banding and blocking that is
holding the carriage and counterweight in
place.

CAUTION
Do not stand underneath the carriage!

Check that the carriage is hanging level on
the two chains or belts. 1t is possible that the
chains/belts may have “jumped a tooth” on
the sprocket/pulley during shipping or installa-
tion. If this is the case, they must be
realigned before running the lift.

Jump the chains/belts back into their proper
position.

CAUTION
Before servicing equipment, secure
carriage and counterweight.

All Series DB2 lifts are counterweighted to
reduce horsepower requirements. Do not
perform any type of maintenance on the
drive components without first securing
carriage from moving both up and down.
If chains are to be removed from the car-
riage for any reason, the counterweight
will drop.

If carriage is still out of level, but by less than
one pitch of the chains or belts, adjust mount-
ing brackets or studs on rear of carriage.

090909-DB2lII PFlow



Installation Instructions

Before Operation
*Before putting the unit into operation:
1. Substitute the plug in the top of the gear

reducer for the vent plug shipped with the
installer packet. See Figure 1.

*Replace PLug
with Vent Piug

PFL-2480

Figure 1
Standard Arrangement

2. Check to make sure that none of the limit
switch arms were bent or damaged in ship-

ping.

3. Check to make sure that the brake on the
motor is disengaged.

4. Check to make sure that all shipping braces
are removed and that carriage travel is free of
obstructions

Setting Limit Switches

1. The limit switches, as discussed earlier in the
Sequence of Operation, have been pre-wired
and pre-set to the floor level heights on the
general arrangement drawing. It will probably
be necessary to adjust these up or down
slightly to match your exact floor level.

2. When moving switches to match a floor level,
| all switches (floor, overtravel, and D-cell if unit
t is equipped with a VFD) for that level must be
moved the same amount.

| 3. Loosen the hex-head bolts on the limit switch
bracket and move the switch and bracket up
or down to adjust the stopping position.
Tighten bolts and check alignment.

PFIO—W 091806-DB2II

Operation

CAUTION
Do not attach additional equipment or
dead weight to carriage or exceed live
load capacity. May cause damage to
drive components.

The counterweight in each Series DB2

lift is manufactured specifically for the
ordered live load and the corresponding
dead load (carriage weldment, conveyor
controls, wheels, etc.). Attaching addition-
al weight to the carriage will off-set the
effectiveness of the counterweight and
may cause damage to the drive.

If the carriage or counterweight should hit the
floor or the drive during initial start up or dur-
ing operation, perform the following checks
before re-starting:

Check that carriage is level and both
chains/belts are tight.

Inspect sprockets or pulleys, shafts, chains or
belts and adjustment brackets for damage.

inspect limit switch arms and cams for dam-
age.

*See Appendix for non-standard application-
specific information.

13



DB Series

INSTALLATION COMPLETION CHECKLIST

Please make sure all of the following steps are complete:

__ The VRC is braced from front to back and __ Post all operational signs.

from side to side (if applicable). See GA. .
___ Remove all debris.

__ Touch up all welds, marks, scrapes, etc. with

paint. __ Instruct the customer on the proper opera-
tion.
__ Make sure that all electrical connections are i
properly made. __ Instruct the user on proper loading.
__ Check that the unit stops level at each floor. _ Instruct the customer on procedures if there
is a problem.

__Is there excessive noise during travel? _
__ Complete the Installation Questionnaire and
Do a full load test. Acceptance Certification. Return both to
Pflow Industries.

__ Are there any unsafe conditions that exist?

If so, please report them to Pflow
Industries immediately.

14 oo1g06-0821  PFIOW



Maintenance Schedule

MAINTENANCE SCHEDULE
*Standard Arrangement

1.

Reducer Lubrication

The standard Leeson worm gear reducer is

properly filled at the factory with sufficient

lubricant for all mounting positions.
CAUTION

For input speeds under 900 RPM, consult

factory for lube requirements.

Lubricant: The lubricant is Mobil SHC-634, a
synthesized hydrocarbon formulated for
extremely long life. Do not add or remove
any oil at installation or change oil after
break-in. Change oil only when performing
maintenance that requires gearbox disassem-
bly.

If oil must be replaced, use only Mobil SHC-
634.

Do not confuse Mobil SHC-634 with
Mobilgear 634. Mobilgear 634 is an EP type
gear oil not suitable for use in the 800 series
worm gear reducer.

CAUTION
In the food and drug industry (including
animal food), consult the petroleum sup-
plier for recommendations of lubricants
which are acceptable to the Food and
Drug Administration and/or the authorita-
tive bodies having jurisdiction.

Maintenance: Inspect vent piug periodically
to ensure it is clean and operating.

Your Leeson gear reducer has been tested
and adjusted at the factory. Dismantiing or
replacement of components must be done by
Leeson to maintain the warranty.

Class of Service: All capacity ratings are
based on American Gear Manufacturers
Association (AGMA) standards. Load condi-
tions must be within cataloged ratings pub-
lished in the Leeson catalog.

Warranty: Contact Pflow Industries for war-
ranty questions.

PFIOW 515060821

. The wheels have sealed roller bearings. No

maintenance should be required other than to
inspect periodically for wear.

Inspect the chains or belts for wear or stretch
every 60 days. If they are showing wear,
check alignment of sprockets/pulieys with
chains or belts.

. Inspect gearmotor brake every 90 days.

Check air gap and readjust if necessary.
*NOTES
1. For high-cycle or high-speed applications,
more frequent maintenance may be
required.

2. See Appendix for information regarding
standard application.

15



Roller Chain Drive Lubrication

Standard Roller Chain Drive
Lubrication

Each joint in a roller chain is a journal bearing,
so it is essential that it receives an adequate
amount of the proper lubricant to achieve maxi-
mum wear life. Some low speed roller chain
drives operate successfully with only the initial
factory lubrication. However, most roller chain
drives must be either periodically or continuous-
ly re-lubricated to obtain their full potential ser-
vice life. In addition to resisting wear between
the pins and bushings, an adequate flow of
lubricant smooths the engagement of the chain
rollers with the sprocket, cushions roller to
sprocket impacts, dissipates heat, flushes away
wear debris and foreign materials, and retards
rust.

LUBRICATION FLOW

Lubrication of the pin and bushing surfaces that
articulate under load is most important, but
some lubrication between the roller and bushing
is also necessary. If possible, the lubricant
should be applied 1o the upper edges of the link
plates in the lower span of the chain shortly
before the chain engages a sprocket (See
Figure 1 - lubricant flow into the chain joint, and
Figure 2 - application of lubricant to chain.)
Then gravity and centrifugal force both will aid
in carrying the lubricant to the critical pin and
bushing surfaces. Surplus lubricant spilling over
the link plate edges will supply the roller and
bushing surfaces.

IF POSSIBLE, APPLY ON “INSIDE”
SO OIL WILL NOT BE THROWN OFF
BY CENTRIFUGAL FORCE.

PFL-2390-2
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Figure 1

PFIOW (915060821

Figure 2
LUBRICANT CHARACTERISTICS

Lubricants for roller chain drives should have
the following characteristics:

1. Sufficiently low viscosity to penetrate into
the critical internal surfaces.

2. Sufficiently high viscosity, or appropriate
additives, to maintain the lubricating film
under the prevailing bearing pressures.

3. Clean and free of corrodents.

4. Capability to maintain lubricating qualities
under the prevailing operating conditions.

These requirements usually are met by a good
grade of non-detergent, petroleum-base oil.
Detergents normally are not necessary, but anti-
foam, anti-rust, and film strength improving
additives often are beneficial.

Low-grade or impure oils should be avoided.
Low-grade oils cannot provide effective lubrica-
tion, and acids or abrasive particles in the oil
can damage the chain beyond repair. Heavy oils
or greases should not be used because they
are too thick to penetrate into the internal sur-
faces of the chain. The recommended oil vis-
cosity for various surrounding temperature
ranges is shown in the following chart:

17



DB Series

Recommended Qil Viscosities for Various Temperatures

Recommended Grade

Temperature, °F

(Temperature, °C)

SAE 5 -50 to + 50 (-461to0 + 10)
SAE 10 -20 to + 80 (-29to + 27)
SAE 20 +10to + 110 (- 12 to + 43)
SAE 30 +20 to + 130 (- 710 +54)
SAE 40 +30 to + 140 (- 1to+60)
SAE 50 +40 to + 150 (+ 41to+66)

Note: When the temperature range permits a choice, the heavier grade should be used.

TYPES OF LUBRICATION

The ANSI Standards list three types of lubrica-
tion for roller chain drives. In ANSI B29.1, they
are: '

Type A. Manual or Drip Lubrication.

Type B. Oil Bath or Slinger Disc Lubrication.

Type C. Oil Stream or Pressure Spray
Lubrication.

in ANSI B29.3, they are:

Type l. Manual, Slow Drip (4 to 10 drops per
minute), or Shallow Bath Lubrication.

Type Il.  Rapid Drip (20 or more drops per
minute), Oil Bath, or Slinger Disc
Lubrication.

Type llIl. Continuous Lubrication, with Slinger
Disc or Circulating Pump.

The recommended type is shown in the horse
power tables in the respective standards and is
mainly influenced by the chain speed and the
amount of horsepower being transmitted. The
recommended types are minimum lubrication
requirements. The use of a better type (Type B
instead of Type A for example) is acceptable
and may be required by operating conditions
other than speed and power. Lubrication has a
very significant effect on chain wear life, so it is
vital to follow the lubrication recommendations
in the horsepower rating tables. Consult a
chain manufacturer when it appears desirable
to use a lubrication type other than that rec-
ommended.
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Manual Lubrication

Note: Manual lubrication is to be done only
when the drive is stopped and power to the
drive is locked out.

For manual lubrication, oil is applied periodically
with a brush or a spout can, preferably once
each eight hours of operation. The time may be
longer than eight hours if it has proven ade-
quate for that particular drive. The volume and
frequency of oil application must be sufficient to
prevent a red-brown (rust) discoloration of the
oil in the joints. The red-brown discoloration
indicates that the oil in the joints is inadequate.
When the rust discoloration is found, remove,
clean, relubricate, and re-install the chain before
continuing operation.

Drip Lubrication

For drip lubrication, oil is dripped between the
link plate edges from a drip lubricator. Drip
rates range from 4 to 20 or more drops per
minute, depending on chain speed. Here again,
the drip rate must be sufficient to prevent a red-
brown (rust) discoloration of the lubricant in the
chain joints. Care must be taken to prevent
windage from misdirecting the oil drops. The oil
level in the reservoir should be checked after
each eight hours of operation and the reservoir
refilled when needed.

0o1s06-08211 PFIOW



Roller Chain Drive Maintenance

Roller Chain Drive Maintenance

A roller chain drive requires proper and timely
maintenance to deliver satisfactory performance
and service life. It is assumed that the shafts,
bearings, and supports, the chain and sprock-
ets, and the lubrication type have been properly
selected and installed. Then a maintenance
program must be established to ensure that:

The drive is correctly lubricated.

Drive interferences are eliminated.
Damaged chains or sprockets are replaced.
Worn chains or sprockets are replaced.

The sprockets are properly aligned.

The chain is correctly tensioned.

Guarding is in good condition and is proper-
ly installed.

Nook~wh =

A roller chain drive shouid be inspected after
the first 50 hours of operation. After that, drives
subject to heavy shock loads or severe operat-
ing conditions should be inspected after each
200 hours of operation, while more ordinary
drives may be inspected after each 500 hours
of operation. Experience may indicate a longer
or shorter interval between inspections.

At each inspection, the following items should
be checked and corrected when necessary. In
addition, maintenance personnel should refer to
B314 - “Roller Chain Drive Troubleshooting
Guide."

LUBRICATION SYSTEM

For manual lubrication, be sure that the lubrica-
tion schedule is being followed and the correct
grade of oil is being used. If the chain is dirty,
clean it with kerosene or a nonflammabie sol-
vent and relubricate it.

For drip lubrication, check the flow rate and be
sure that the oil is being directed into the chain
correctly.

For oil bath, slinger disc, or oil stream lubrica-

tion, be sure that all orifices are clear and that
the oil is being directed onto the chain correctly.

PFIOW  50000pE211

Change the oil after the first 50 hours of opera-
tion and after each 500 hours thereafter (200
hours in severe service).

DRIVE INTERFERENCES

Inspect for any evidence of interference
between the drive components and other parts
of the equipment. If any is found, correct it
immediately. Rubbing between the chain or
sprockets and other parts of the machine can
cause abnormal wear and damage. Impact
between the chain link plates and a rigid object
can cause link plate fatigue and chain failure.

Also inspect for and eliminate any buildup of
debris or foreign material between the chain
and sprockets. A relatively small amount of
debris in the sprocket roller seat can cause ten-
sile loads great enough 1o break the chain if
forced through the drive.

DAMAGED CHAIN OR SPROCKETS

Inspect the chain for cracked, broken,
deformed, or corroded parts, and for tight joints
or turned pins. If any are found, find and cor-
rect the cause of the damage and REPLACE
THE ENTIRE CHAIN. Even though the rest of
the chain appears to be in good condition, it
very probably has been damaged and more fail-
ures are likely to occur in a short time.

Inspect sprockets for chipped, broken, or
deformed teeth. [If any are found, find and cor-
rect the cause of the damage and REPLACE
THE SPROCKET. Sprockets normally are
stronger and less sensitive to damage than
chain, but running a worn chain on new sprock-
ets can ruin the sprockets in a short time. This
is because a worn chain rides very high on the
sprocket teeth and wears the sprocket teeth in
an abnormal pattern.
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DB Series

CHAIN WEAR

In most roller chain drives, the chain is consid-
ered worn out when it has reached 3% wear
elongation. With 3% wear, the chain does not
engage the sprocket properly and can cause
sprocket damage or chain breakage. On drives
with large sprockets (more than 66 teeth),
aliowable wear is limited to 200/N (N = no. of
teeth on largest sprocket) and may be substan-
tially less than 3%. On fixed-center, non-
adjustable drives, allowable wear elongation is
limited to about one-half of one chain pitch.

Measure a representative section of chain as
shown in Figure 1 - measurement of chain for
wear elongation and Chain Wear Elongation
Limits table, Table B313-1; and if wear elonga-
tion exceeds 3% or the functional limit, replace
the entire chain. Do not connect a new sec
tion of chain to a worn section because it may
run rough and damage the drive.

Figure 1
SPROCKET WEAR

A worn out sprocket is not nearly as well
defined as a worn out chain. However, there
are some sprocket characteristics that indicate
when a sprocket should be replaced. Check
for roughness or binding when a new chain
engages or disengages the sprocket. Inspect
for reduced tooth thickness and hooked tooth
tips (See Figure 2 - worn sprocket). If any of
these conditions are present, the sprocket
teeth are excessively worn and the sprocket
should be replaced.

Do not run new chain on worn out sprockets
because it can cause the chain to wear rapidly.
The pitch of the new chain is much shorter
than the effective pitch of the worn sprocket, so
the total chain load is concentrated on the final
sprocket tooth before disengagement. Then
when the chain disengages from the sprocket,
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the roller is jerked out of the hooked portion of
the sprocket tooth and that results in a shock
load on the chain as the load is transferred
from one tooth to the next.
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PFL-2391-2

Figure 2
SPROCKET ALIGNMENT

Inspect for significant wear on the inside surface
of the chain roller link plates and on the sprock-
et flange faces. If this type of wear is present,
the sprockets may be misaligned. Realign the
sprockets as described in the installation
instructions to prevent further abnormal chain
and sprocket wear. If 5% or more of the link
plate thickness is worn away, or if there are
sharp gouges in the link plate surface, the chain
should be replaced immediately. If I0% or

more of the sprocket tooth flange thickness is
worn away, the sprocket should be replaced.

CHAIN TENSION

Measure the total mid-span movement (See
Figure 3 - chain tension adjustment). If it
exceeds the tabulated limit (see Bulletin B311,
Table B311-1), adjust the center distance to
obtain the desired amount of slack. If elonga
tion exceeds the available adjustment and wear
elongation still has not exceeded 3% or the
functional limit, remove two pitches and reinstall
the chain. If the minimum adjustment will not
permit shortening the chain two pitches, the
chain may be shortened one pitch by using an
offset link or an offset section. Contact Pflow
Product Support Department prior to any use of
offset links.

PFL-2389

Figure 3

PFiow
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Roller Chain Drive Maintenance

TABLE B313-1

Chain Wear Elongation Limits
Measured Length
ANSI
Chain Chain Pitch No. of Nominal At 3% Wear

Number in. mm Piiches in. mm in mm
25 250 6.35 48 12.00 305 12.375 314

35 375 9.52 32 12.00 305 12.375 314

41 .500 12.70 24 12.00 305 12.375 314

40 500 12.70 24 12.00 305 12.375 314

50 625 15.88 20 12.50 318 12.875 327

60 .750 19.05 16 12.00 305 12.375 314

80 1.000 25.40 12 12.00 305 12.375 314
100 1.250 31.75 20 25.00 635 25.750 654
120 1.500 38.10 16 24.00 610 24.719 628
140 1.750 44.45 14 24.50 622 25.250 641
160 2.000 50.80 12 24.00 610 24719 628
180 2.250 57.15 12 27.00 686 27.812 706
200 2.500 63.50 10 25.00 635 25.750 654
240 3.000 76.20 8 24.00 610 24.719 628

GUARDS

Inspect the guards to ensure they are in ser-
viceable condition. The guards must not be
bent or deformed so that intended clearance is
reduced. Any designed openings in the guard
(mesh) must not be enlarged. The guards must
not be broken or damaged especially at or near
the mounting points.

If the guards are in serviceable condition, rein-
stall them on the drive making sure that all fas-
teners are secure and that all safeguarding
devices (such as presence sensors and inter-
locks) are functioning.

PFIOW  50000.08211 21




Roller Chain Drive Troubleshooting Guide

CONDITION / SYMPTOM

POSSIBLE CAUSE

WHAT TO DO

Missing Parts

Missing at assembly.

Replace chain.

Broken and lost.

Find and correct cause of
damage. Replace chain.

Rusted Chain

Exposed to moisture.

Replace chain. Protect from
moisture.

Water in lubricant.

Change Ilubricant. Protect
lubrication system from water.
Replace chain.

Inadequate lubrication.

Provide or reestablish proper
lubrication. Replace chain if
needed. :

Excessive Noise

Chain striking an obstruction.

Replace chain. Eliminate
interference.

Loose casing or shaft mounts.

Tighten fasteners.

Excess chain slack.

Retension chain.

Excessive chain wear.

Replace and retension chain.

Excessive sprocket wear.

Replace sprockets and chain.

Sprocket misalignment.

Replace chain and sprockets if
needed. Realigh sprockets.

Inadequate lubrication.

Replace chain if needed.
Reestablish proper lubrication.

Chain pitch too large.

Redesign drive for smaller
pitch chain.

Too few sprocket teeth.

Check to see if larger sprock-
ets can be used. If not,
redesign drive.

Wear on Inside of Roller Link

Plates and One Side of Sprockets.

Sprocket misalignment.

Replace sprockets and chain if
needed. Realign drive.
Retension chain.

Chain Clings to Sprocket

Excessive sprocket wear.

Replace sprockets and chain.

Sprocket misalignment.

Replace sprockets and chain if
needed. Realign sprockets.

Chain Climbs Sprocket Teeth

Excess chain slack.

Retension chain.

Excess chain wear.

Replace and retension chain.

Excessive sprocket wear.

Replace sprockets and chain.

Extreme overload.

Replace chain. Eliminate
cause of overioad.

Missing or Broken Cotters

Cotters installed improperly.

Install new cotters per manu-
facturer’s instructions.

Vibration.

Replace chain. Reduce vibra-
tion. Use larger sprockets.

Excessively high speed.

Replace chain. Reduce speed.
Redesign drive for smaller
pitch chain.

Exposed Chain Surfaces
Corroded or Pitted

Exposure to corrosive
environment.

Replace chain. Protect from
hostile environment.

Cracked Link Plates
(Stress Corrosion)

=

PFL-2392

Exposure to corrosive environment
combined with stress from press fits.

Replace chain. Protect from
hostile environment.

PFIOW  ,000.08211
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DB Series

CONDITION / SYMPTOM

POSSIBLE CAUSE

WHAT TO DO

PFL-2393-3

Tight Joints Dirt or foreign material in Clean and relubricate chain.
chain joints.
Inadequate lubrication. Replace chain. Reestablish
Py proper lubrication.
N\ Misalignment. Replace sprockets and chain if
=N ~ needed. Realign sprockets.
@% (Q\_/C\/ ) ) | Internal corrosion or rust. Replace chain. Eliminate
N cause of corrosion or protect
chain.
prLoagaq | Overload bends pins or spreads roller | Replace chain. Eliminate
link plates. cause of overload.
Turned Pins Inadequate lubrication. Replace chain. Reestablish
proper lubrication.
Overload. Replace chain. Eliminate
I cause of overload.
PFL-2393-2
Enlarged Holes Overload. Replace chain. Eliminate

cause of overioad.

Broken Pins

e

3 ]

W‘ PFL-2393-4

Broken Link Plates

=9

PFL-2393-5

Extreme overload.

Replace chain. Replace
sprockets if indicated.
Eliminate cause of overload or
redesign drive for larger pitch
chain.

Cracked Link Plates (Fatigue)

@ PFL-23094-1

Loading greater than chain’s dynamic
capacity.

Replace chain. Reduce
dynamic loading or redesign
drive for larger chain.

Battered Link Plate Edges

PFL-2394-2

Chain striking an obstruction.

Replace chain. Eliminate
interference.

Worn Link Plate Contours

5% of H
PFL-2394-3

Chain rubbing on casing, guide, or
obstruction.

Replace chain if 5% or more of
height worn away. Retension
chain. Eliminate interference.

24
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Roller Chain Drive Troubleshooting Guide

CONDITION / SYMPTOM POSSIBLE CAUSE WHAT TO DO
Broken, Cracked, or Deformed Speed too high. Replace chain. Reduce speed.
Rollers Sprockets too small. Replace chain. Use larger

sprockets, or possibly redesign
drive for smaller pitch chain.

Chain riding too high on sprocket Replace chain. Retension
teeth. chain more often.
PFL-2394-4
Pin Galling Speed or load too high. Reduce speed or load.
Possibly redesign drive for
smaller pitch chain.
% Inadequate lubrication. Provide or reestablish proper
lubrication.
PFL-2394-5
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Parts

DB2 Lift Assembly - See Dwg. #

Rev.

Ctrwt Assembly, - See Dwg. #

Carriage Asembly - See Dwg. #

Rev.

Rev.

Drive Assembly - See Dwg. #

Rev.

GA Dwg. #

Spec. Rev.___ -Dwg. Rev. ____

Carriage Conveyor Dwg. #

Rev.

PFIOW  090909-DB21II
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Recommended Storage Reguirements

RECOMMENDED STORAGE
REQUIREMENTS

ENVIRONMENT

All components should be stored indoors. The
area of storage should be kept at a constant
temperature above 55°F and relative humidity of
approximately 40%, free from heavy dust and
contaminants.

STACKING

Stacking of the various components is strictly
forbidden. Enclosure and gate panels will warp.
Objects on top of the columns and drive base
assemblies may cause severe damage.

LONG-TERM STORAGE

For units stored longer than six months, it is rec-
ommended that you contact the Product
Support Department of Pflow Industries for addi-
tional information that may be available prior to
starting up your unit.

Our warranty policy does not cover damage as
a result of improper storage.

PFIOW 50000 05211
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DB Series

ELECTRICAL TERMINOLOGY AND
APPLICATIONS

Ruling Bodies:

NEMA - National Electrical Manufacturers
Association - (National testing and manufac-
turing standards body of electrical appara-
tus.)

UL - Underwriters Laboratories, Inc. -
(Independent testing laboratory - some cities
require UL control panels and electrical
apparatus.)

JIC - Joint Industry Council - (Advisory group
to provide standards for production equip-
ment, safety and dependability.)

NFPA - National Fire Protection Association -
(Ruling board of NEC - sets national
fire/safety standards for equipment/plants.)

CSA - Canadian Standards Association -
(Regulatory agency of Canada - CSA
required stamp on electrical devices in
Canada.)

ANSI! - American National Standards Institute
- (Adopts code; sets commitiees.)

ASME - American Society of Mechanical
Engineers - (Writes codes - Secretariat for
ANSI.)

NEC - National Electrical Code - (Advisory
board to NFPA - their recommendation/codes
are usually adopted throughout the USA.)

OTHERS - GM, Ford, Dupont, etc.
Customers may have special plant specifica-
tions incorporating several ruling bodies or
their own electrical code specifications.

Pflow’s Standard

NEMA type 1 classification is a general purpose,
indoor only, usage. Only COMMERCIAL users
generally accept this type: i.e., retail stores, mini
storage, warehouses, etc.

NOTE

INDUSTRY does not accept (this NEMA
type 1): i.e., auto manufacturing, chemi-
cal manufacturing, and paper manufac-

turing.
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All other Pflow units are NEMA 12 classification
in regard to the controls, push button stations,
and electrical design built under the following
standards:

JIC: EMP-1 Electrical standards for mass
production equipment.

JIC: Electrical standards for general purpose
machine tools.

NFPA 79: Electrical standard for industrial
machinery

NEMA type 12 classification is an indoor only
usage with gasket protection from dust, dirt,
fiber flyings, dripping water, and external con-
densation of non-corrosive liquids.

NOTE

If JIC is to be strictly adhered to, they
require that all devices be minimum
NEMA 12, rigid conduit, specific wire
coloring, etc. (controls and field wiring).

NOTE

You should note that the NEMA rating of
equipment is based on the electrical
device(s) with the lowest NEMA type.

EXAMPLES: 1) If we provide a JIC NEMA 12
standard control package with an Anderson or
VA gate interlock, our NEMA rating goes to
NEMA type 1; and we lose our JIC rating. 2) If
we provide a GAL interlock, which has exposed
electrical contacts, we rate no NEMA rating and
lose our JIC rating. 3) If we provide EMT con-
duit or don’t provide the proper JIC electrical
field wiring techniques, we lose our JIC rating.

Outdoor Application

Outdoor units or electrical devices exposed to
severe weather conditions should not be rated
less than NEMA type 4. This is a watertight,
dust-tight indoor-outdoor classification that will
provide protection against splashing water,
seepage of water, falling or hose-directed water,
and severe external condensation.

Corrosive Application

The Chemical Industry on the whole usually
specifies a minimum NEMA type 4X. A NEMA
4X rating is similar to a NEMA 4 with added cor-
rosion resistance.
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Electrical Terminology and Applications

Hazardous Locations

Hazardous locations are an extremely special-
ized electrical classification. Few electrical
experts exist in this field. All explosion-proof
hazardous locations must be handled on an indi-
vidual job site condition.

The NEC has three classes (I, 11, I}, - two divi-
sions, (1 and 2) and seven group designations
(A,B,C,D, E, F and G).

Class Definitions:

CLASS | Locations: Those in which flamma-
ble gasses or vapors are or may be present
in the air in quantities sufficient to produce
explosive or ignitable mixtures.

CLASS Il Locations: Those where the pres-
ence of combustible dust presents a fire or
explosion hazard.

CLASS III Locations: Those where easily
ignitable fibers or flyings are present but not
likely to be suspended in the air in quantities
sufficient to produce ignitable mixtures.

Division Definitions:

DIVISION 1 is an extremely dangerous
explosive condition that exists normally.

DIVISION 2 is a dangerous explosive condi-
tion that could exist but usually does not.

GROUP designations are given by the NFPA,
State Fire Marshals, insurance companies or
consulting engineering firms according to the
gasses/dust, etc. in the area and the spark or
temperature needed to produce an explo-
sion.

Currently, in order to provide competitive pricing
in the hazardous location area, we are producing
“intrinsically safe” control packages. Intrinsically
safe is defined as: electrical devices provided
cannot produce a spark or temperature hot
enough to ignite the surrounding gasses/dust,
etc.

PFIow 090909-DB21lI

Optional Control Packages and Devices for
Hazardous Locations

NEMA type 7, Class |, Division 1 and 2, Group A,
B, C, or D enclosures shall be capable of with-
standing the pressures resulting from an internal
explosion of specified gas and shall contain such
an explosion sufficiently so that an explosive gas
mixture existing in the atmosphere will not be
ignited.

NEMA type 9 is similar to NEMA type 7 but is

rated for dust ignition-proof - Class Il, Division 1
and 2, Groups E, F, or G.
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WARRANTY

PARTS LABOR

SIUCIUNE i Lifetime StruCtUre ..oveeecevecceee e, Lifetime
Manufactured Components........ccccuvueenee One Year Manufactured Components .......... One Year
Purchased Components ..........cccveevenns One Year Purchased Components ................ 90 Days

The Small Print

The warranty period begins 30 days after shipment. All warran% work must be pre-authorized by Pflow
Industries’ Product Support Department prior to starting work. All billing must be in accordance with our
Warranty Procedures. Replacement of defective parts will be handled in accordance with Pflow’s Return
Goods Authorization policy. If Pflow Industries determines that equipment failures were caused b
abuse, improper installation, or lack of maintenance, they will not be covered. Pflow Industries will not
accept consequential losses (missed production, etc.), premium time labor, or air freight charges.
Manufactured items are defined as those components manufactured and/or assembled by Pflow.
Structure is defined as columns and carriage (excluding carriage side guards). Purchased items are
those components that are used as supplied by vendors. Gates and enclosures are excluded and cov-
ered for 90 days parts and labor. This warranty applies to all models and may not be modified or extend-
ed except by written authorization from Pflow Industries, Inc.

We, the manufacturer, sincerely hope that you do not experience problems with the equipment. If you
do, the following procedures shouid be followed:

Pre-Authorization

Pflow Industries must be notified of the problem before we can authorize the repair. We need to deter-
mine the cause of the problem, who should be doing the work, and what is involved. If it is our decision
to have your organization or your subcontractor do the work, you will be given an authorization number
which must be referenced on all subsequent paperwork. During our non-working hours, we ask that you
notify us by phone or FAX during the next business day.

Issuance of an authorization number does not guaraniee approval and/or payment.

Invoices

1. You have 30 days from the date the work was completed to submit an invoice for approval. If
approved, payment is made 30 days from the date of approval.

2. A deduction from outstanding payments to Pflow for warranty is NEVER authorized and will result in
a 10% processing fee.

3. Invoices received without sufficient information will be returned. They will be reconsidered for .
approval when complete documentation is received. All invoices must include, in detail, the following:
e Description of problem;

Pflow serial number;

Labor hours per problem;

Rate per hour;

Travel time incurred;

Date work was performed;

Copies of receipts for materials purchased locally or labor subcontracted.

Comments

Pflow Industries is not responsible for payment made on claims prior to our approval.
Local purchase of components must be pre-authorized.

Where distance and/or experience may be more cost-effective, Pflow Industries reserves the right to use
alternate organizations.

Labor is defined as a maximum of two hours travel per call, plus reasonable on-site repair time as deter-
mined by Pflow Industries.
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Installation Questionnaire

We want to provide equipment that is built correctly and shipped complete. To achieve that, we
need to know what errors are being made or what field problems you are experiencing. Please
answer the following questions and return this form to the Product Support Department at Pflow
Industries, Inc. If more space is required for comments, please use the reverse side.

1. Was the unit received in good condition? Yes / No
If not, please describe damage:

2. Was the unit received complete? Yes/ No
If not, what was missing?

3. Was the lift manufactured correctly? (Did it match the GA drawing?) Yes / No
If not, please describe the errors:

4. Did the unit (i.e., lift, enclosures) fit? Yes /No
If not, please describe in detail the problem areas:

5. Did you return after the electrical was completed for final adjusiments, testing, and training?
Yes / No

If No, were you able to hook up temporary power to test the unit and make all final adjustments?
Yes / No

If Yes, were there electrical problems that you were aware of?
Was there a problem with the components? Yes / No

If yes, please describe:

Was there a problem with the field wiring? Yes / No

If yes, please describe:

6. Did you test the unit to full capacity? Yes / No

Comments:

Pfiow Job #: Customer/User:

Questionnaire Completed By: Date:

Company: Phone:

PFLOW INDUSTRIES, INC., 6720 North Teutonia Avenue, Milwaukee, WI 53209
Phone (414) 352-9000; Fax (414) 352-9002; 110300
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Acceptance Certification

We accept this equipment as being properly installed, tested, and performing to our satisfaction. This
form covers both the mechanical and electrical installation of the equipment and is for the purpose of
quality assurance by Pflow Industries, and in no way releases either Pflow Industries, Inc. or the
installing contractor(s) of their warranty obligations. If there are any exceptions or unresolved items,

please note.

JOB NO.: JOB NAME:

Site Mailing Address:

City, State, Zip Code:

On-Site Contact for future follow-up:

Name: Title:
Phone: ( ) - Ext.
Tests Successfully Performed: loadtestat ____ %ofcapacty Operation
Gate/Interlock Operation Other: |

Personnel Instructed on the Operation:

Name: Company:
Name: Company:
ACCEPTEDBY:  pae_
Name: Name:
Title: Title:
Company: Company:
Phone: Phone:

PFLOW PERSONNEL / REPRESENTATIVE / INSTALLER PRESENT:

Name: Company:

Please return a copy of this form to the Product Support Department.

PFLOW INDUSTRIES, INC., 6720 North Teutonia Avenue, Milwaukee, WI 53209
Phone (414) 352-9000; Fax (414) 352-9002; 040199
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STANDARD COMPONENT INFORMATION

OHIO GEAR

ELECTRIC MOTORS, GEARMOTORS AND DRIVES

Worm Gear Reducers
installation, Lubrication
and Maintenance Iinstructions
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B £V .OHIO GEAR ]

Instruction Manual Cotenuinl)
OHIC GEAR

Seiection information

Read ALL instructions prior to operating reducer. Injury to personnel or reducer failure may be caused by improper installation,

maintenance or operation.
Safety Alert

AAWARNING - Written authorization from LEESON ELECTRIC is required to operate or use reducers in man lift or people
moving devices.

- Check to make certain application does not exceed the allowable load capacities published in the current
catalog.

- Buyer shall be solely responsible for determining the adequacy of the product for any and all uses to which

Buyer shall apply the product. The appiication by Buyer shall not be subject to any implied warranty of
fitness for a particular purpose.

« For safety, Buyer or User should provide protective guards over all shaft extensions and any moving
apparatus mounted thereon. The User is responsible for checking all applicable safety codes in his area and
providing suitable guards. Failure to do so may result in bodily injury and/or damage to equipment.

- Hot oil and reducers can cause severe burns. Use extreme care when removing lubrication plugs and vents.

» Make certain that the power supply is disconnected before attempting to service or remove any components.
Lock out the power supply and tag it to prevent unexpected application of power, ‘

- Reducers are not to be considered fail safe or seli-locking devices. If these features are required, a
properly sized, independent holding device should be utilized. Reducers should not be used as a brake.

+ Any brakes that are used in conjunction with a reducer must be sized or positioned in such a way so as to
not subject the reducer to loads beyond the catalog rating.

- Lifing supports including eyebolts are to be used for vertically lifting the gearbox only and no other
associated attachments or motors. '

Use of an oil with an EP additive on units with backstops may prevent proper operation of the backstop. Injury
to personnel, damage to the reducer or other equipment may result. ’

- Overhung loads subject shaft bearings and shafts {o stress which may cause premature bearing failure
and/or shaft breakage from bending fatigue, if not sized properly.

4k CAUTION - Test run unit to verify operation. If the unit tested is a prototype, that unit must be of current production.

If the speed reducer cannot be located in a clear and dry area with access to adequate cooling air supply,
then precautions must be taken to avoid the ingestion of contaminants such as water and the reduction in
cooling ability due fo exterior contaminants.

+ Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.
important information

in the event of the resale of any of the goods, in whatever form, Resellers/Buyers will include the following language in a
conspicuous place and in a conspicuous manner in a written agreement covering such sale:

The manufacturer makes no warranties or representations, express or implied, by operation of law or otherwise,
as to the merchantability or filness for a particular purpose of the goods sold hereunder. Buyer acknowledges
that it alone has determined that the goods. purchased hereunder will suitably meet the requirements of their
intended use. In no event will the manufacturer be liable for consequential, incidental or other damages. Even if
the repair or replacement remedy shall be deemed to have failed of its essential purpose under Section

2-719 of the Uniform Commercial Code, the manufacturer shall have no liability to Buyer for consequential
damages. - .

Resellers/Buyers agree to aiso include this entire document including the warnings above in a conspicuous piace and in a

- conspicuous manner.in writing to instruct users on the safe usage of the product.

Thvis instructions manual should be read together with all other printed information such as catalogs, supplied by LEESON ELECTRIC.
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General Operation

1. Run the motor which drives the reducer and check the direction of reducer output rotation. Consult motor nameplate for
instructions 1o reverse the direction of rotation.

2, Attaching the load: On direct coupled installations, check shaft and coupling alignment between speed reducer and ioading
mechanism. On chain/sprocket and belt/pulley instaliation, locate the sprocket or pulley as close to the oil seal as possible to
minimize overhung load. Check to verify that the overhung load does not exceed specifications published in the catalog.

3. High momentum loads: If coasting 1o a stop is undesirable, a braking mechanism should be provided to the speed reducer output shaft
or the driven mechanism. :

£, CAUTION | The system of connected rotating parts must be free from critical speed, torsional or other type vibration,

no matter how induced. The responsibility for this system analysis lies with the purchaser of the speed
reducer.

instaliation

1, Mount the unit to a rigid flat surface using grade 5 or higher fasteners. The mounting fasteners should be the largest standard size that
will fit in the base mounting hole. Shim as required under flange or base feet which do not lie flat against the mounting surface.

2. For shipment, pipe plugs are installed in the unit and a vent plug is packed separately. After mounting the unit in position, remove the
appropriate pipe piug and install the vent plug in the location shown on page 5. On double reduction units both the primary and the
secondary must be vented, Failure to vent the unit can cause premature seal wear or loss of seal and oil. These conditions are not
covered by warranty. Check for correct oil level. Contact the factory for level and vent recommendations on non-standard mounting
positions. WASHGUARD® (BISSC) and ALL-STAINLESS STEEL reducers are factory supplied with an Enviro-Seal and do not use
vents. See (Enviro-Seal) under Lubrication for further information.

3. \!IH\SHGLIARDéa (BISSC) and ALL-STAINLESS S;I‘EEL reducers include synthetic oil and an Enviro-Seal pre-instalied ‘at the
factory. It is not necessary to vent these units, and they can be used as supplied from the factory. Do not loosen the nut holding the

stem of the Enviro-Seal, and do not block the hole in the stem. Do not blow pressurized air into the hole, and avoid spraying washdown
chemicals directly into the hole.

4. Connect motor to speed reducer.

AWARNING| Depending upon gear geometry and operating conditions worm gear reducers may or may not backdrive.

Special consideration should be given to high inerfia ioads connected to the output shaft. Consult the
factory for further detaiis.

DO NOT CHANGE MOUNTING POSITIONS WITHOUT CONTACTING FACTORY.
Altering the mounting position may require special lubrication provisions which must be factory instalied.

4R CAUTION] Do not aperate the reducer without making sure it contains the correct amount of oil. Do not averfill or
underfill with oil, or injury 1o personne!, reducer or other equipment may resuit. WASHGUARD® and
ALL-STAINLESS STEEL reducers are lubed and sealed for life, so in most applications it will not be
necessary to drain or re-fill the unit.

A unit cannot be used as an integral part of a machine superstructure which would impose additional loads
on the unit other than those imposed by the torque being transmitied either through a shaft-mounted
arrangement, and any shaft mounted power transmitting device. (e.g., sprockets, pulleys,
couplings)

> >
2 =

48 CAUTION For safe operation and to maintain the unit warranty, when changing a factory installed fastener for any rea-
son, it becomes the responsibility of the person making the change to properly account for fastener grade,
thread engagement, load, tightening torque and the means of torque retention.

Lubrication - Standard Units

With the exception of reducer sizes 870, 880 and 8100 (shipped dry), all standard worm reducers ordered from the factory are filled with
synthetic lubricant to operate within a -10° t0105° F ambient temperature range. Double reduction units have separate oil sumps and must
be filled/checked independently. Prior to startup, verify that the oil is at the level shown on the drawings on page 5. If the ambient temper-
ature will be outside of this range, drain and refill reducer with lubricant of proper viscosity prior to use.

Enviro-Seal: WASHGUARD® (BISSC) and ALL-STAINLESS STEEL reducers come standard with an Enviro-Seal and synthetic oil
pre-instalied at the factory. It is not necessary to vent these reducers, and they can be used as supplied from the factory.

A CAUTION in the Food and Drug Industry (including animal food), consult the lubrication supplier for
.recommendation of lubricants which are acceptable to the Food and Drug Administration and/or other
authoritative bodies having jurisdiction.

(A CAUTION Do not mix different oils in the reducer. Qils should be compatible with Viton® seal material.
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Lubrication

The reducer is properly filled at the factory with sufficient lubricant per customer specified mounting position. If position is not
specified by customer, reducer will be filled to level in mounting position 1 (worm over) Reducer ordered with a "MOD" will be filled
based on the factory assumed mounting position, mounting position should be specified with order to assure proper lubrication.

Factory Assumed Mounting Orientation Appilicable Unit Styles*
B, T.F H FH,C Single Reduction
Worm Over D, DT, DF, DH, DFH Double Reduction Worm-Worm
DX, DXT, DXH, DXFH Double Reduction Helical-Worm
[§] Single Reduction
Waorm Under DU Double Reduction Worm-Worm
VL, VH Single Reduction
Vertical Output DVL, DVH Double Reduction Worm-Worm
DXVL, DXVH Double Reduction Helical-Worm
J Single Reduction
Vertical Input DJ Double Reduction Worm-Worm
DXJ Double Redugction Helical-Worm
_ VINCLUDES MOTORIZED COUPLING AND QUILL INPUT VERSIONS OF ALL STYLES LISTED

All standard IRONMAN® BY OHIO GEAR Worm Reducers are factory filled with MOBIL SHC-634 lubricant, a synthesized

. hydrocarbon formulated for long life and wide operating temperature range (-25°F to +220°F).

Change intervals: Standard compounded lubricants (non-synthetic) should be changed every six months or 2500 operating hours,
whichever comes first. Factory installed synthetic iubricants should be changed only when performing maintenance that requires

gearbox disassembly.

If oil must be replaced in IRONMAN® BY OHIO GEAR Worm Reducers, use only MOBIL SHC-634.

Do not confuse MOBIL SHC-634 with MOBILGEAR 634. MOBILGEAR 634 is an EP type gear oil NOT suitable for use in the
IRONMAN® BY OHIO GEAR worm gear reducers.

SPECIAL LUBRICATION REQUIREMENTS - Size 830 & Larger
Please specify mounting position *with order* if any of the following applies:
1- Reducer is mounted with input or ouiput shafts vertical

" 2- Input speed is less than 900 RPM

3- Reducer is mounted in inclined position
NOTE: The reducer may require modifications fo assure proper lubrication in these applications.

For lubrication requirements of helical reducers (primaries of helical/iworm reducers and ratio multipliers), refer to ratio multiplier
maintenance manual or contact LEESON Electric.

Oil Capacities (ounces) - Standard Units

Mounting ‘ UNIT SIZE
Position 813 | 815 | 818 | 821 | 824 | 826 | 830 | 832 | 842 | 852 | 860 | 870* | 880" |8100*

1-Worm Over

12 12 20 24 40 56 72 112 | 188 | 312 | 560 | 768 | 11562

2-Worm Under 16 20 28 40 60 84 | 108 | 152 | 304 | 328 | 524 | 820 | 1280

3-Vertical Output
4-Vertical Input

5-Worm Over on Secondary
Unit of Double Reduction

* Shipped dry

16 16 28 32 48 68 88 | 128 | 248 | 320 | 332 | 460 | 640
16 18 24 32 48 72 92 | 128 | 248 | 325 | 584 | 800 | 1200

||

N/A | NA| NA| NA | 192 | 308 | 320 | 485 | 805 | 1144 | 1716

160Z. = 1PINT
2PINTS = 1 QUART
4 QUARTS = 1 GALLON
1GALLON = 12802Z. °

"(ACAUTION] Always check for proper oil level after filling. Capacities vary somewhat with model and mounting position.
— Oil should rise to bottom edge of level hole. Do not overiill.
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Standard Speed Reducer NMounting Positions
& Vent Plug, Level and Drain Locations

OlL
INSPECTION L
PLUG INSPECTION
PLUG

e

DIPSTICK
{870 and iarger)

lcl)\l]éPECTlON
PLUG VENT
OlL

DRAIN INSPECTION
F'ILUG

tAll primary tnits.
P iy
DRAIN

VENT

INSPECTION INSPECTION
PLUG PLUG

*For 4-1/4" through 6" center distance units (lar side plug).

Maintenance - Standard Umnits

Your IRONMAN® BY OHIO GEAR reducer has been tested and adjusted at the factory. Dismantiing or replacement of components must be
done by LEESON to maintain the warranty.

| inspect vent plug or stem of the Environ-Seal (if equipped) often to insure it is clean and operating.

A CAUTION Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.

‘ Seals: The IRONMAN® BY OHIO GEAR line of speed reducers utilize premium quality seals which are the state-of-the-art in sealing
‘ technology. Seals are, however, a wear item and eventually need fo be replaced. Replacement can be easily accomplished by foliowing the
! steps below:

‘ 1. Remove the worn seal without damaging the ‘shaft surface or the seal bore. This can be done by drilling a .062"
diameter hole in the seal casing (being careful not to drill into the bearing behind the seal). Screw a #10 sheet metal screw
into the hole and pry out the seal.

2. Clean the seal bore of sealant.

3. Before installing the new seal, use electrical tape to cover any keyways on the shaft to prevent seal lip damage.

4. Grease the seal lips with bearing grease and apply a sealant o the seal bore.

5. Slide the seal over the shaft being careful not to fold the inner lip over on any shaft steps.

6. Press the seal into its bore with a sleeve that presses on the seal casing, being careful to keep the seal square in its bore.

If seal leakage has resulted in the loss of a significant amount of oil, it may be necessary to add more lubricant. For normal ambient temper-
ature conditions, LEESON recommends Mobil SHC 634 synthetic gear oil for worm drives, and MOBILGEAR 628 (non-synthetic) oil for hel-
ical drives.

A CAUTION] Always check for proper oil level after filling. Do not overfill or underfill with ofl, or injury to personnel, reducer, or
other equipment may result.

4. CAUTION] Do not mix different olis in the reducer. Oils should be compatible with Viton® seal material.
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Maintenance - WASHGUARD® and ALL-STAINLESS STEEL Reducers

Your LEESON WASHGUARD® and ALL-STAINLESS STEEL reducer has been tested and adjusted at the Factory. Dismantiing or replacement
of components must be done by LEESON to maintain the warranty.

inspect the stem of the Enviro-Seal often to ensure it is clean and operating properly.

A CAUTION | Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.

Seals: The LEESON line of speed reducers utilize premium quality seals which are state-of-the-art in seafing technoiogy. Seals are, however, a
wear itern and eventually need to be replaced. Replacement can easily be accomplished by following the procedure given under Maintenance -
Standard Units on page 5.

If seal leakage has resulted in the loss of a significant amount of oil, it may be necessary to add more Iubricant. For normal ambient
temperature conditions, LEESON recommends Mobil SHC 634 synthetic gear oil for worm drives, and Mobil SHC 150 (synthetic) for helical
drives. For all WASHGUARD® and ALL-STAINLESS STEEL worm drives, fill the gearbox to the level indicated in the diagram below.

Standard Oil Level for LEESON WASHGUARD® and
ALL-STAINLESS STEEL Reducers

LEVEL LEVEL

A CAUTION ] Always check for proper oil level after filling. Do not overfill or underfill with oil, or injury to personnel, reducer, or
other equipment may result.

A CAUTION | Do not mix different cils in the reducer. Oils should be cbmpaﬁble with Viton® seal material.
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installation of "C” Fiange Adapter Kits
With Fiexibie Couplings (BM Style)

These instructions must be followed for proper installation of “C" Flange Adapter and Motor onto IRONMAN® BY OHIO GEAR Worm Reducers.
These reducers have input ball bearings mounted directly in the housing, and no bearing cap on the input shaft side.

1. Make sure reducer pilot and face, and flange pilot and face are clean.
2. install “C" Flange Adapter (ref. 110) onto reducer, being careful not to damage seal.
3. Install capscrews (ref. 42) and tighten to forque specified in tightening torque chart on page 6.
4. Install key (ref. 112) in the input shaft, key should be fiush with shaft end. Install coupling hub (ref. 114) flush with end of reducer shaft.
5. Rotate input shaft of reducer to position the set screw (ref. 113} in line with access hole provided in the "C" flange adapter, tighten set
screw (make sure key is properly in place under set screw).
6. Siide plastic sleeve (ref. 115) over reducer hub until it comes to a stop.
7. Discard motor key and install key supplied in kit (ref. 118) fiush with motor shaft end. install coupling hub (ref. 117) flush with end of
motor shaft and tighten set screw (ref. 116), make sure key is under set screw.
8. install motor by sliding hub into sleeve until it comes to & stop. Install capscrews (ref. 47) and tighten to torque specified on tightening
torque chart.
9. iInstall plastic plug (ref. 120) into the “C” Flange Adapter access hole.
ltems included in “C” Flange Adapter Kit Capscrew Tightening Torque
. c : .
1. One “C" Flange Adapter (ref. 110} 7. One coupling sleeve (ref. 115) Grade 5 Capscrews (dry, without lubricant)
2. Four capscrews (ref. 42) adapter to reducer 8. One motor coupling hub (ref. 117) : . "
3. One reducer coupling hub (ref. 114) 9. One motor shaft key (ref. 118) Capscrew Size Tlghtt:rl:r:%'l;orque
4, One reducer input key (ref. 112) 10. One motor hub set screw (ref. 116) 1/4 UNC ‘75 -
5. One reducer hub set screw (ref. 113) 11. One access hole plug (ref. 120) 5/16 UNC 155
6. Fol crews (ref. 47), motor to adapter
ur capscrews (Tef. 47) acap 3/8 UNC 275
1/2 UNC 780

PFlow
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MODEL Bg13-B860
{Basic Unit Components)
SINGLE REDUCTION

Parts List

BASIC SINGLE REDUCTION UNIT *20 OUTPUT SHAFT - SINGLE 53  OUTPUT BEARING {53A. CONE, (motor to fiange)
(B-STYLE) %21 OUTPUT SHAFT - DOUBLE 538.CUP) 120 PLASTICFLUG
TTEM # DESCRIPTION 22 GEARSPACER 54 GEARSPACER VERTICAL SHAFT REQUIRED PARTS
1 HOUSING 23  GEARKEY (only used onsize %55 -OUTPUT SHAFT {supplied only when maunting posttion
2 PIPEPLUG 826 and larger units) 56 SETSCREW involves a vertical shaft)
3 VENTPLUG %24 OUTPUT GEAR 57 GEARKEY (only used on size *129 OUTPUT COVER - CLOSED
4  SPLASHGUARD *25  INPUT COVER 826 and larger units) *130 OUTPUT COVER - OPEN
5 INPUT CAP 26 KEY - OUTPUT EXTENSION %58 OUTPUT GEAR *31 OUTPUT BEARING GREASE
6 ORING 27 KEY-INPUT EXTENSION 59 OUTPUTKEY ° RETAINER
7 HEXHEAD CAP SCREW 28 NAMEPLATE LONG MOTOR FLANGE AND 132 GREASEFITTING
8  INPUT OIL SEAL QUILL MOTOR FLANGE UNIT COUPLING KIT (BM-STYLE]) 133 SEALED BALL BEARING
9 INPUT BEARING (cup and cone (BMQ-STYLE) 110 "C"FACE MOTOR FLANGE (oqu used on size 818 thru 826
for 842 and larger units) 40 QUILL MOTOR FLANGE 111 HEX HEAD CAP SCREW unis)
10 INPUT BEARING (cupand cone 41 INPUT OIL SEAL {fange to housing) 4134 INPUT COVER
for 842 and farger units) 42 HEXHEAD AP SCREW(lange 112 g&;ume KEY - REDUCER +136 ggT%NB;:RmG GREASE
®11 RETAINING SCREW to housing)
12 INPUT WORM SHAFT 43  RETAINING RING - SHAFT 13 gEfmf__?REW REDUCER
13 OUTPUT COVER - OPEN *44  RETAINING RING - HOUSING
14  OUTPUT COVER - CLOSED 45 QUILLINPUT SHAFT 114 COUPLING GEAR-REDUCER - 0ny USeD ON SIZE 842 AND LARGER UNITS
15 O-RING 46  KEY-INPUT 115 COUPLING SLEEVE + ONLY USED ON SIZE 830 AND LARGER UNITS
16 OUTPUT COVER SHIM (as 47 HEXHEADCAPSCREW(Mr 115 SETSCREW.MOTORSHAFT arvaoesoonamonrs
recuire) ‘ 1o flange) 117  COUPLING GEAR - MOTOR W ONLY USED ON SIZES 813-832
17 OUTPUT OIL SEAL HOLLOW OUTPUT SHAFT UNIT SHAFT
18 OUTPUT BEARING (18A.CONE,  (HSTYLE) 118 GOUPLING KEY - MOTOR
188, CUP) 51 OUTPUT COVER SHAFT
19 HEX HEAD CAP SCREW 52 OUTPUT OIL SEAL 119 HEX HEAD CAP SCREW

090909-DB2IH
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MODEL BMig13-BM850
(Refer to Single Reduction
Basic Unit Components)

MODEL BNQ8123-BMQ860
(Refer to Singie Reduction
Basic Unit Components)

HOLLOW SHAFT MODELS
H, HM, HMQ
(Refer to Single Reduction
Basic Unit Components)
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Parts List

MODEL D813-D860
(Basic Unit Components)
DOUBLE REDUCTION

SECONDARY
DOUBLE REDUCTION UNIT {D-STYLE) 23" GEARKEY (only used onsize 47  HEXHEAD CAP SCREW (motor SHAFT
TTEM # DESCRIPTION 826 and larger units) to flange) 118 COUPLING KEY - MOTOR
1 HOUSING %24 "~ OUTPUT GEAR HOLLOW OUTPUT SHAFT UNIT SHAFT
2 PIPEPLUG 26 KEY - OUTPUT EXTENSION (HSTYLE) 47  HEXHEAD CAP SCREW
3 VENTPLUG 27 KEY-INPUT EXTENSION §1  OUTPUT COVER {motarto flange)
4 SPLASH GUARD 28 NAMEPLATE 52 OUTPUT OIL SEAL 120 PLASTIC PLUG
5  [NPUT CAP 41 INPUT OIL SEAL 53 OUTPUTBEARING (53A.CONE,  VERTICAL SHAFT REQUIRED PARTS
6 ORING 43  RETAINING RING - SHAFT 538.CUP) (suppliec oniy when mounting position
7 HEXHEAD CAP SCREW 45 QUILL INPUT SHAET 54 GEARSPACER invoives a vertical shaft)
& INPUTOILSEAL 150 DOUBLE REDUCTION 55  OUTPUT SHAFT :129 OUTPUT COVER - CLOSED
9 INPUT BEARING (cup and cone ADAPTER 5 CREW 180 oUTPUT R- OPEN
for 842 and larger units) 151 STUD 57 GEARKEY (only used onsize *131  QUTPUT BEARING GREASE
10 INPUTBEARING (upandcone 152  HEXNUT 826 and larger units) . Zfeil’;:in'n NG
for 842 and larger units) 153 LOCKWASHER +58  QUTPUT GEAR
i1 RETAINING SCREW 164 PRIMARYSOLIDOUTPUTKEY 09 OUTPUTKEY Rl ot th’nggﬁz‘g :
12 INP S LONG MOTOR FLANGE AND
LT WORM SHAFT 155 EXPANSIONPLUG COUPLING KIT (BM-STYLE) +134 INPUTCOVER
13 OUTPUT COVER - OPEN 156  PRIMARY SOLID OUTPUT .
14 OUTPUT COVER- CLOSED SHAFT 10 "C"FACE MOTOR FLANGE 4136 INPUT BEARING GREASE
15  ORING QUILL MOTOR FLANGE UNIT 42 HEXHEAD CAP SCREW (flange RETAINER
(DMQ-STYLE) to housing} * ONLY USED ON SIZE 842 AND LARGER UNITS
16 gls.‘T:q%'il‘re%?VER SHIM 40 QUILL MOTOR FLANGE 112 COUPLING KEY - REDUCER # ONLY USED ON SIZE 830 AND LARGER UNITS
SHAFT
17 OUTPUT OIL SEAL 41 INPUT OIL SEAL + SUPPLIED ONLY AS OUTPUT ASSEMBLY ON
18  OUTPUT BEARING 42 HEXHEAD CAP SCREW (fiange s gEl‘S' A FrCREW -REDUCER BI3THROUGH 524 UNITS
(18A. CONE, 185, CUP) 0 hasing) 114 COUPLINGGEAR-REDUCER | (o Loem ONSies B1s-6
18 HEXHEAD CAP SCREW 43 RETAINING RING - SHAFT SHAFT ]
+20  OUTPUT SHAFT - SINGLE *44  RETAINING RING - HOUSING 15  COUPLING SLEEVE P - PRIMARY
»21  OUTPUT SHAFT - DOUBLE 45 QUILL INPUT SHAFT 116 SETSCREW - MOTOR SHAFT S - SECONDARY
22 GEARSPACER 46 KEY-INPUT 117  COUPLING GEAR - MOTOR
46 090909-DB2IH
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MODEL DME13-DMIS60
(Refer to Double Reduction
Basic Unit Components}

Q\ MODEL DMQ3813-DIIQ852
N (Refer to Double Reduction
{ @Jl Basic Unit Components)

HOLLOW SHAFT MODELS
DH, DHM, DHMQ
(Refer to Double Reduction
Basic Unit Components)
STEEL MOUNTING  CAST MOUNTING
ACCESSORIES ACCESSORIES ENVIRO-SEAL

ENVIRO-SEAL ASSEMBLY
170  ENVIRO-SEAL CHAMBER
171 ENVIRO-SEAL STEM PLUG
172 ENVIRO-SEAL STEM NUT

MOUNTING BRACKET OPTIONS 77 HEXHEAD GAP SCREW
70 HORIZONTAL MOUNTING BASE 78 TORQUE BRACKET
71 CAPSCREW 79 HEX HEAD CAP SCREW
72 HIGH AND LOW V-BRACKETS 80 RISERBLOCK
73 HEXHEAD CAP SCREW 81 "FB" OUTPUT FLANGE {bent steel -
74 "J'MOUNT BRACKET only available thru size 826,
75 "F*QUTPUT FLANGE (CAST) excluding 815 units)

PFIOW 5000008211
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Ratio Muitipliers

O TXM

Ironinn;

BV OHIO GEAR |

TXMQ =
13
21 21) (13
18 16 15
12) (11 14 f
20
8 i - = - —— -
2 S it S i
S G
9
pY
| 33
4
10
5
p 7
3 = 30
28
1
27 26 29
TXMQ 1, 2 & 3 PARTS LIST;
ITEM # DESCRIPTION ITEM # DESCRIPTION
1 HOUSING 19 FLANGE, QUILL INPUT
2 COVER, OUTPUT 20 BOLT, INPUT
3 GEAR, OUTPUT 21 BEARING, INFUT
4 OUTPUT SHAFT 26 “G" RING, INT. PRES. COMP.
5 SPACER, OUTPUT 27 INT. PRES. COMPENSATION
6 SPACER, QUTPUT 28 NUT, INT. PRES. COMP.
7 BEARING, OUTPUT, 29 PLUG, STEM
8 BEARING, QUTPUT 30 SPLASH GUARD
9 SEAL, OUTPUT “WASHGUARDZstyles only.
10 . KEY, OUTPUT
1 *0" RING, OUTPUT
12 SNAP RING, OUTPUT TX & TXM (2 & 3) PARTS LIST
13 SNAP RING, INPUT (SOLID INPUT)
14 SNAP RING, INFUT TEME SESCRIFTION
15 SEAL. INPUT
33 SHAFT, INPUT
16 SPACER, INPUT
17 QUILL, COUPLING 4 SEAL, INPUT
m INION, NPT 35 FLANGE, MOTOR (TXM ONLY)

Class of Service

All capacity ratings are based on proper application of American Gear Manufacturers Association (AGMA\) service factors as given on page
174 of the IRONMAN® BY OHIO GEAR 8050 Catalog. Load conditions must be within cataloged ratings published in the current LEESON

Catalog (available upon request).

Warran‘éy From LEESON Electric - see 8050 catalog pages 185-187 for warranty terms and conditions.

IRONMANS® is a registered mark of World Triathion Corporation used under license.

LEESON ELECTRIC

<A REGAL-BELOIT COMPANY
GRAFTON, WiSCONSIN 53024-0241 U.S.A.
TEL (262)377-8810 FAX (262)377-9025 www.leeson.com

Enntirnddizs 5
Terve i iadasics”

© LLEESON ELECTRIC, 2006
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ELECTRIC MOTORS
GEARMOTORS AND DRIVES
Caution:

Motor Trouble-Shooting Chart

1. Disconnect power to the motor before performing service or maintenance.
2. Discharge all capacitors before servicing motor.

3. Always keep hands and clothing away from moving parts.

4. Be sure required safety guards are in place before starting equipment.

Problem:

Like Causes:

What To Do:

Motor fails to start upon
initial installation.

Motor is miswired.
Motor damaged and rotor is striking stator.
Fan guard bent and contacting fan.

Verify motor is wired correctly.

May be abie to reassembie; otherwise, motor should be replaced.
Replace fan guard. ’

Motor has been running, then
fails to start.

Fuse or circuit breaker tripped.

Stator is shorted or went fo ground. Motor
will make a humming noise and the circuit
breaker or fuse will trip.

Motor overloaded or load jammed.

Capacitor (on single phase motor) may have
failed.

Starting switch has failed.

Replace fuse or reset the breaker.

Disassemble motor and inspect windings and internal connections.
A blown stator will show a burn mark. Motor must be replaced or
the stator rewound.

Inspect to see that the load is free. Verify amp draw of motor
versus nameplate rating.

First discharge capacitor. To check capacitor, set volt-ohm meter to
RX100 scale and touch its probes to capacitor terminals. If capacitor
is OK, needie will jump to zero ohms, and drift back to high. Steady
zero ohms indicates a short circuit; steady high ohms indicates

an open circuit.

Disassemble motor and inspect both the centrifugal and stationary
switches. The weights of the centrifugal switch shouid move in and
out freely. Make sure that the switch is not loose on the shaft.
Inspect contacts and connections on the stationary switch.
Replace switch if the contacts are burned or pitted.

Motor runs but dies down.

Voltage drop.

Load increased.

If voltage is less than 10% of the motor's rating contact power
company or check if some other equipment is taking power away
from the mator.

Verify the load has not changed. Verify equipment hasn't got tighter. If
fan application verify the air flow hasn't changed.

Motor takes too long to accelerate.

Defective capécitur
Faulty stationary switch.

Bad bearings.
Voltage too low.

Test capacitor per previous instructions.

inspect switch contacts and connections. Verify that switch reeds
have some spring in them.

Noisy or rough feeling bearings should be replaced.

Make sure that the voltage is within 10% of the motor's name-

plate rating. If not, contact power company or check if some other
equipment is taking power away from the motor.

Motor runs in the wrong direction.

Incorrect wiring.

Rewire motor according to wiring schematic provided.

Motor overload protector continually
frips.

l.oad too high.

Ambient temperature too high.

Protector may be defective.

Winding shorted or grc'unded.

Verify that the load is not jammed. if motor is a replacement,
verify that the rating is the same as the old motor. If previous
motor was a special design, a stock motor may not be abie to
duplicate the performance. Remove the load from the motor and
inspect the amp draw of the motor unloaded. It should be less
than the full load rating stamped on the nameplate.

Verify that the motor is getting enough air for proper cooling. Most
motors are designed to run in an ambient temperature of less than
40°C. (Note: A properly operating motor may be hot to the touch.)

Replace the motor's protector with a new one of the same rating.

Inspect stator for defects, or ioose or cut wires that may cause it
to go to ground.

PFIOW 5000005211
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Motor Trouble-Shooting Chart
10/13/00 (continued)

Problem:

Like Causes:

What To Do:

Motor vibrates.

Motor misaligned to load.

Load out of balance.
(Direct drive application.)

Motor bearings defective.

Rotor out of balance.

Motor may have too much endplay.

1 - Winding ‘may-be defective.

Realign load.

Remove motor from load and iﬁspect motor by itself. Verify that
motor shaft is not bent. Rule of thumb is .001" runout per every
inch of shait length.

Test motor by itself. If bearings are bad, you will hear noise or
fee! roughness. Replace bearings. Add oil if a sleeve of bearing.
Add grease if bearings have grease fittings.

Inspect motor by itself with no load attached. If it feels rough and
vibrates but the bearings are good, it may. be that the rotor was
improperly balanced at the factory. Rotor must be repiaced or
rebalanced.

With the motor disconnected from power turned shaft. It should
move but with some resistance. If the shaft moves in and out too
freely, this may indicate a preload problem and the bearings may
need additional shimming.

Test winding for shorted or-open-circuits: The amps'may aiso be
high. Replace motor or have stator rewound.

Bearings continuously fail.

Load to motor may be excessive or
unbalanced.

High ambient temperature.

Besides checking load, also inspect drive belt tension to ensure it's
not too tight may be too high. An unbalanced ioad will aiso cause the
bearings to fail.

If the motor is used in a high ambient, a different type of bearing
grease may be required. You may need to consult the factory or
a bearing distributor.

‘The motor, at start up, makes a
loud rubbing or grinding noise.

Rotor may be striking stator.

Ensure that motor was not damaged in shipment. Frame damage
may not be repairable. If you cannot see physical damage,
inspect the motor's rotor and stator for strike marks. If signs of
rubbing are present, the motor should be replaced. Sometimes
simply disassembling and reassembling motor efiminates rubbing.
Endbells are also sometimes knocked out of alignment during
fransportation.

Start capacitors continuousty fail.

The motor is not coming up fo speed quickly
enough.

The motor is being cycied too frequently.

Voltage to motor is too low.

Starting switch may be defective, preventing
the motor from coming out of start winding.

Motor may not be sized properly. Verify how long the motor takes
to come up to speed, Most single phase capacitor start motors
should come up to speed within three seconds. Otherwise the
capacitors may fail.

Verify duty cycle. Capacitor manufacturers recommend no more
than 20, three-second starts per hour. install capacitor with higher’
voltage rating, or add bleed resistor to the capacitor.

Verify that voltage to the motor is within 10% of the nameplate
value. If the motor is rated 208-230V, the deviaticn must be
calculated from 230V,

Replace switch.

Run capacitor fail.

Ambient temperature too high.

Possible power surge to motor, caused by

" lightning strike or other high transient voltage.

Verify that ambient does not exceed motor's nameplate value.

if a common problem, install surge protector.

Bulletin 2400

50

LEESON ELECTRIC CORPORATION

PFiow

090909-DB2llI




Appendix

PFiow

ELECTRIC MOTORS
GEARMOTORS AND DRIVES

Installation and Service Instructions
for 56/143-5TC Double C-Face Coupler

PIN 8-078-905-68
effective 03/26/2005

For replacement parts refer to sheet
part number 8-078-906-07.

Instructions and parts fist also avail-
able at www.rexnord.com/stearns.

Access, cover for visual
— External lead wire outlet 1/2-14 —

—One .38 x .25 in. (9.52 x 6.35 mm) siot as
shown, for internal connection to motor

inspection and wear adjustment—[

standard pipe tap (both sides) \

N

Manual release knob on—. '- y \ 25 ) 281
R.H. cover as shown \ " gy 1.4
P N\ N 7\\ (7 B )
\ / 3\ R
\\ 3
! N @561
6.88 | i 7(15.0 * sel screws
(174.8) I ) \ in hub
diameter _u = i 65 \
_______ == T 4AK (165.1) S
S A ] F‘—“i"" T 4507 diameter AJ
4.500 ' S 114.3 5.88
4.497 . - 19)(114-5) ! Z/(mg.z)
(; 143 ) } ! it ! N diameter
diameter 5. 219”7 .| 5B | Fourholesfor  \ \ =
! (55.6) TS 3/&12 x7in. dlg../ < >
T [ mounting stu
L IE"* I Pl “_‘D; {furnished) >
/'
- 12 -~ L]__ e
L (3.0) // 61 ) e
L— e (15.5) 03 E.76) thick gaskets
L-2.00 iy 56 6.5 (165.1) O.D. x 4.5 (114.3)
(50.8) e 7 (14.2) 1.D. provided for each end. y
. ‘—.02 (Z’)E(i) th::cllésguasket 4 and 4X enclosures A\ / Two .35 in. (8.9mm)
p S Pen 4 res) \-Stud penetration allowance into - diameter holes as shown for
Drain Plug (See Page mounting frame of motor. To be internal connection to motor
(WASHGUARD brakes only) threaded securely in place.
Figure 1 ° Tools required for installation and servicing:
3/8" hex wrench  5/16" nut driver 5/16" hex wrench Torgue wrench
1/4" screwdriver  3/16” hex wrench 8" adjustable wrench
important position and tag io prevent accidental dust into the air or inhaiing it, as this may

Please read these instructions carefully
before installing, operating, or servicing
your brake. Failure to comply with these
instructions could cause injury to personnel
and/or damage to property if the brake is-
installed or operated incorrectly. For defini-
tion of limited warranty/liability, contact
lL.eeson Electric Corporation, P.O. Box 241,
2100 Washington Street, Grafton, Wi
53024-0241, (262) 377-8810.

Caution

1. installation and servicing must be made
in compliance with all local safety codes
including Occupational Safety and
Health Act (OSHA). All wiring and elec-
trical connections must comply with the
National Electric Code (NEC) and local
electric codes in effect.

Do not operate the brake in
atmospheres containing explosive
gases or dusts.

. To prevent an electrical hazard, discon-
nect power source before working on
the brake. If power disconnect point is
out of sight, lock disconnect in the off

LEESON ELECTRIC

090909-DB2ill

application of power.

4, Make certain power source conforms to
the requirements specified on the brake
nameplate.

5. Be careful when touching the exterior of
an operating brake. Aliow sufficient time
for brake to cool before disassembly.
Surfaces may be hot enough to be
painful or cause injury.

6. Do not operate brake with housing
removed. All moving parts should be
guarded.

7. Installation and servicing should be per-
formed only by qualified personnel
familiar with the construction and opera-
tion of the brake.

8. For proper performance and operation,
only genuine Stearns parts should be
used for repairs and replacements.

9. After usagde, the brake interior will con-
tain burnt and degraded friction material
dust. This dust must be removed before
servicing or adjusting the brake.

DO NOT BLOW OFF DUST using an air
hose. It is important to avoid dispersing

be dangerous to your heaith.

a) Wear a filtered mask or a respirator
while removing dust from the inside of a
brake.

b) Use a vacuum cieaner or a soft brush
to remove dust from the brake. When
brushing, avoid causing the dust to
become airborne. Collect the dustin a
container, such as a bag, which can be
sealed off.

10. Caution! While the brake is equipped
with a2 manual release to allow manual
shaft rotation, the motor should not be
run with the manual release engaged, to
avoid overheating the friction disc(s).

Warning! Do not apply overhung or side
ioad to brake output shaft

General Description

The 58,700 Series coupler is a spring-set,
electrically released brake, containing either
one or more rotating friction discs (4) driven
by a hub (16) mounted on the motor shaft.
The double C-face aliows the brake to directly
couple a C-face motor to a C-face gear
reducer.
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0 Place hub on motor shatft.

=
Cface —

=
3
A W

I

@ Position hub on shaft as shown.

_ BRAKE MOUNTING (Manual Adjust) ~ -

@ Tighten set screws to motor shaft.

188" | je 156 Ib-in.

(4.77mm) “ﬁé
=H =H)

GC-face / C-face ._/

counter-
clockwise

L

A. Remove housing nuts and slide tie bolt out of brake.

B. Remove housing from endplate.

Finger tighten.

Slide endplate over hub noting position of stabilizer
clips, if used. (Refer to Friction Disc Replacement
view 3 and 3A). Mount brake endpiate o

motor C-face using the four tie bolts.

counter-
clockwise

Connect coil lead-
wires {o power
supply. Refer to
nameplate for
voltage rating.*
Caution: Keep
wiring away from
pinch points and
moving components.

Coil Wiring
connect ling
voliage here
Single Voltape

twistlines 1 &3

connect line
Dcyvolage here
¥
< twistlines 2 & 4

Dual Voltage Coil at Low Vaitage

connect line
D V—E C voitage here
twist lines 3 & 4

and use wire nut

Dus! Voltage Coll at High Volirge

'FRICTION DISC REPLACEMENT SERIES
Romovs support s v a10. | @)
lift support from brake

@ “"Remove and discard old friction disc.

A. Slide housing and shaft assembly onto mounting studs, rotating
shaft until keyway is aligned. Be sure housing is assembled with
access windows in same position as shown in Figure 1, page 1.

B. Mount and secure brake/motor assembly to
C-face mounting register of reducer.
Using four 3/8 - 16 nuts and
lockwashers, tighten to 30-35 ft-lb.

B
& —
&
clockwise &
B
= &

(3

For brakes
with vertical
springs see
Vertical
Spring
Assembly
Sectjon.

‘Install new friction disc(s)-and
stationary disc(s) as shown.

* Stabilizer clips
are for use on
single disc units
only, Position
clips opposite
set screw holes.

%/

g

Note: Friction discs can wear to 1/2 their original thickness, or .083"

Reposition support plate on endplate and
fighten mounting screws to 55 Ib-in.

2
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. ion iso'war the-air gap will increase. When plunger gets to the reset position, the air gap must be adjusted. '

e To increase air gap, turn both adjusting
screws (10) counterclockwise.

Air Gap Settings*

Torgue (Ib-ft)| 56,X00 Series

3/16 hex wrench 1\0
counter-clockwise

lunger e plunger
3&6 .38" 03" /':/’p RN /-‘E X
oo - . ” ; alr ga|
0816 | 45z.08 air gay clockwise . o [T || resktie
r / resét label & B ey
*For reference only k R PN "
- f reset S e set
/

Maximum gap should never exceed .80".

To decrease air gap, turn both adjusting
screws (10) clockwise.

» 2
316 hexwrench 1g

Note: Air gap can be adjusted witout disassembly. Remove cover
plate (7A) and manual release plate (7B) and adjust as shown above.

ove housing and disconriect power and wiring to coil.

COoIL REPLACEMENT SERIES' -

insert screwdriver
between support
plate and lever
arm and pry
forward.

Lift plunger/solenaid
lever assembly
out of coil.

o (2]

A) Insert new coil.
(Lead wires in same
position as old coil.)

B) insert plunger guide.

6 A) Re-insert piunger into coil; drop
pivot pin into cradie of support plate.
B) Remove screwdriver.

Single disc brakes (3 & 6 Ib-ft) are universal
mount and do not require separator springs.
Double disc brakes (10-15 Ib-ft.) are universal
mount but require separator springs which are
preassembled to the stationary disc. These
discs are inserted spring first into the brake.
Refer to figure 2A.

“Torque Adjustment
Brake is factory set for nominal rated static
torque which is maximum torque. Torque may be

decreased up to 50% for increased stopping
times up to 2 second stop time.

Turn both spring adjustment screws {11), Figure
-3,-equal-amounts-counterclockwise to-decrease
torque. See Table A for torque reduction permis-
sible amounts.

VERTICAL SPRING ASSEMBLY

2 Friction Dis¢
Vertical Above
Vertical Below

B ooPPer

copper

Figure 2A

Nominal | Original | Maximum | % Torque
Static Spring | Counter- | Reduction
Torque | Height | clockwise per
(Ib-ft) | (inches)j Tums Turn
3 1.50"
6 150" | 54 9%
10 1.56"
15 1.56"

PFiow
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UPPLY VOLTAGE GAUSE - SUPPLY VOLTAGE CORRECTION . 1 . AIR'GAP CAUSE

. . Low solendid air gap”
Line Voltage >110% of cail rating educe voltage or replace wif .
proper rated coil Disc pack dragging lnspect endplate hub and discs for dirt,

- other.sources of |nterfer-

¢ | increase-current rating of powe upply. C I
CYCLERATE CAUSE
ing coll cycle rate” y or conslder
alternate control method

Reduce cycle rate, use alternate control
. . misthod or increase brake size
ALIGNMENT CAUSE: AN ALIGNMENT CORRECTION -~

WIRING CORRECTION

Reéroiite Wirlng. away from plunger and "~

int'erfgrihg with plunger pull-in 1} L o moving componetits.

Thermat capacity is being exceeded

Excessive voltage drop during inrush time | Increase leadwires size from power supply|

Coil leadwire shorted tc ground

Replace coil or leadwire and protect with

Broke ‘endplate not concentric to motor | Motor register must be within .004” on
= | C-Face concentriclty;
SDLENOID ASSEMBLY CAUSE So"‘é’é%'g ;\:i?EMBLY E | Motor shaft runout s excessive Must be within .002" runcut; consult
: : ON : motor manufacturer

ing: Brake.is being operated on a incline Vertical. separator springs must be used to
reposition frame to allow full face contact prevent dISGS from’becoming cocked .

Plunger cocked in cqll preventing pull-in | Realign solenoid frame

‘WORN PARTS CORREGTION

Excessive solenoid/plunger wear at ' | Replace friction' discs;

mating surface

Replace solencid assembly
wear to 112 orxglnal thickness or .093")

Brp}(gg $hading colls nbly Endptlate, stationary disc or pressure Replace warped or worn component
. ; e . - | plate warped
WORN PARTS:CAUSE : WORN PARTS CORRECTION " -
. - - : - Linkages and/or pivot pins wormn Replace all worn components
Excessive wear of solenoid link

Motor shaft endfloat excessive Endfioal must not exceed .020"
consult motor manufacturer .,

. k'
and/or shoulder bolt inspect plunger thru-hole for elongahon

- HUB CAUSE

Plunger guides worn down and interfering | Replace guides
- erfering with d

with plunger movement

_APPLICATION CAUS LS - AP‘ATDN'CDRECTIDN Set screw backed out and inteffering with | Retighten set screw; use Locfite® 242 to
Machinefy cycle rate Is exceeding bréké |Reduce brake cycle rate or use disc. help secure

Bl

rating alternate control method WISCELL ANEDLIS 3 - MISCELLANEOUS ' -
High ambient temperature (>110%) and | Use Class H rated coil and /or find R g SRR NS RE o
thermal load exceeding coil insulation alternate method of cooling brake Solencid plunger not puling compietely | Check line voltage (£10% of

rating nameplate rating) or repiace worn

solenoid assembly
Brake coll wired with windings of an Wire coil to dedicated power source with

inverter motor or other voltage/curent | instantaneous coil rated voltage Wiring is restricting disc pack movement | Reroute wiring

fimifing device b ) . . Excessive stop time Increase brake sizeftorque or use alter-
T T e e g | (2 seconds or greater) nate control method
i — High Ambient temperature Reduce cycle rate or use alternate
Wrong or over tightened torque’ ice ; i . {in excess of 110°F) method of cooling
Installation section for proper spring heightl Nomis T brake . Remove drain piig (WASHGUARD
Excessive air gap Reset, refer to Installation Section 4 brakes only). After fluid has drained
repiace plug
;] Leeson Stearns Brake Bore/ . .
=1 Number Number {X1Jy :
175563.00 | 1056711051PF 115/208-230 2 -5/8" / 518" §6C 4.91"
175564.00 | 1056711051QF 208-230/460 2 5/8" 1 5/8" 56C 491"
175565.00 | 1056711051NF 575 2 5/8" 1 5/8" 56C -4.91"
175566.00 | 1056714051PF | 115/208-230 4xX 5/8" | 58" 56C 4,94"
175567.00 | 1056714051QF | 208-230/460 4X 518" 1 518" 56C 4.94"
0 175568.00 | 1056714051NF 575 4X 5/8" 1 5/8" 58C 4.94"
E 175569.00 | 1056721081PF 115/208-230 2 7/8" | 518" 56C/143-5TC 491"
] ‘_rEn : 175570.00 | 1056721081QF 208-230/460 2 7/8" ] 5/8" 56C/143-5TC 491"
joe} 8 175571.00 | 1056721081NF 575 2 718" | 658" 56C/143-5TC 4.91"
E | 175572.00 | 1056724081PF | 115/208-230 4X 7/8" 158" 56C/143-5TC 4.94"
o 175573.00 | 1056724081QF | 208-230/460 4x 7/8" 1 5/8" 56C/143-5TC 4.94"
E : 175574.00 | 1056724081NF 575 4X 718" 1 518" 56C/143-5TC 4.94"
' 175575.00 | 1056731081PF | 115/208-230 2 7/8" 158" 56C/143-5TC 4.91"
175576.00 | 1056731081QF | 208-230/460 2 718" 1 5/8" 56C/143-5TC 491"
10 175577.00 | 1056731081NF 575 2 718" 1 518" 56C/143-5TC 4.91"
175578.00 | 1056734081PF 115/208-230 4X 7/8" ] 58" 56C/143-5TC 4.94"
175579.00 | 1056734081QF 208-230/460 4X 7/8" 1 518" 56C/143-5TC 4,94
175580.00. {..1056734081NF .}.. . ... -.575 4X 7/8" 1.5/8". .|.56C/143-5TC 4.94"
15 175581.00 | 1056741071QF | 208-230/480 2 718" 1718" 143-5TC 4.91"
175582.00 | 1056744071QF 208-230/460 4X 7/8" 1 718" 143-5TC 4.94"
4
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JOB SPECIFIC COMPONENT INFORMATION

Gearmotors and Gear Reducers

GENERAL ) )

These operating instructions are intefided to help you install and
operate the drive. For trouble free sefyice, proper installation and
operation are.essential. Additionally; these instructions contain
important recommendations on maifitenance. i

; ; ;
Before shipment, every SEW-Eurodrive gear unit is 18 ted,
checked and properly packed. Howeyer, please inspect thetdrive
immediately upon arrival for shortage or transit damage. Ndje the
damage or shortage on the freight bill of lading and-fite-aclaim
with the carrier. Also, notify SEW-Eurodrive of the shortage or
damage.

LUBRICANTS o

All gearmotors and gear reducers are supplied with the correct
grade and quantity of lubricating oil for the s[feciﬁed mounting
position. Exceptions include reducers shipped without input as-
semblies. The recommended lubricants are found on page 2.

LONG TERM STORAGE -
If the drive is not installed immediately, it should be storedin a dry,
protected area. If the drive is to be stored for an extended period of

i

time and was not ordered from SEW for long term storage, contact -

your nearest SEW assembly plant for information on Long Term
Storage or request & Document #2115.

Drives which are used for standby service should be storéd asa
sealed gearcase. .

INSTALLATION OF COMPONENTS ON DRIVE SHAFTS

Do not hammer on the shafts. Hammering can cause brinelling of

the reducer’s bearings shortening the bearing life. We recommend
- heating the components to approximately 175°F (when possible)

and sliding them on the shaft.

the reducer’s bearings. @ Docuniént #2111

For both standard and metric SEW shaft tolerances, refer to the
SEW Catalog or request & Document #2154.

Shaft couplings should be properly aligned to prevent vibration,
coupling wear, and premature failure of the shaft bearings.

To prevent the output shaft and bearings from being subjected to
excessive loads, the maximum overhung load, as shown in
SEW-Eurodrive catalogs, should not.be.exceeded. Please consult

is will reduc?ossib_le damageto- ~

our engineering department if the load may exceed the recom- .

mended figure given or where there are combined radial and axial
loads. In such cases, the exact operating conditions must be stated
including speed, direction of rotation, position, magnitude and di-
rection of the external radial and axial loads being applied.

_mounted. After the unit is installed, the
black rubber sesal located on the

OPERATING INSTRUCTIONS

01 805 52 US

’

‘SHAFT MOUNTED REDUCERS )
SEW-Eurodrive supplies the recommended holiowshaft mount-
ing paste with every hollowshaft reducer. The mounting pasteisto
be applied on the keyed output shaft. The mounting paste is to aid
in the prevention of rusting and fretting corrosion between the re-
ducer hollowshaft and the shaft of the driven machine. The
mounting paste will aid in shaft removal when necessary.

Warning! Always ensure exposed. rotating parts are properly
" covered to ensure safety. ’

For additional information on shaft:mounted reducers, drive shaft
- configuratiopn and tolerances, refer to the SEW-Eurodrive Catalog

or request @ Documents #2201 and #2202.

INSTALLATION AND OPERATION .
The drive installation site should be selected to ensure:

Ambient temperatures below 40°C (104°F). )
Unimpeded flow of air to the motor and variable speed units.
Accessibility to the drain, level and breather plugs.

Adequate space for the removal of brakemotor fanguard for brake
adjustment and maintenance.

The drive unit should be mounted on a flat, vibration damping,
and torsionally rigid structure. Careful alignment is critical,
Mounting to an uneven surface will cause housing distortion. The
flatness tolerance of the supporting surface should not exceed:

s For gear units size 80 and smaller ~— 0.004 inch.
¢ For gear units above size 80— 0.008 inch.
For transportation, the units are sup-
plied with the breather plug already Fig. 1
checked. Remove the plated

(non-painted) oil 1ev3£fplug. The oil level

is correct when the surface of the oil is level with the lowest point
of that tapped hole, the exception is S37. Units W10, W20 and
‘W30 are sealed in any position.

After installation, the actual mounting position should be con-
firmed against the mounting postion shown on the gear reducer
nameplate. Adequate lubrication is only guaranteed if the unit is
mounted in the specific nameplated mounting position.

Refer to the SEW Catalog or request Document #2111,
#2112, #2113, or #2114 (R, F, K, or S, respectively) if a specific

r B D_(Fig.
1). In addition, the oil level should be

~mounting position diagram is needed.

MAINTENANCE
Warning! Always ensure eguipment js secure and electrical
ower i 0 vil erforming main

the drive assembly. Oil levels and oil quality should be checked
at regular intervals, determined by usage and the environment.

-Grease and oil should be changed per the recommendations on

spage 2. Check coupling alignment, chain or belt tension, and
‘mounting bolt torque periodically. Keep the drive relatively free
fof dust and dirt.

@ For additional information, call the SEW FAXline, 1-806-60,({-6195, and request document number shown.

WEST COAST ASSEMBLY CENTER
30589 San Antanio Road, Hayward, CA 94544
(510) 487-3560  Fax: (510} 487-8381

MIBWEST ASSEMBLY CENTER
2007 West Main Street, Troy, OH 45373
(937)335‘0035 Fax: {837} 332-0038

SOUTHEAST MANUFACTURING

& ASSEMBLY CENTER

1285 Oid Spartanburg Hwy, Lyman, SC 28385
(864) 430-7537  Fax: (864) 439-7830

SOUTHWEST ASSEMBLY CENTER
3950 Pialinum Way, Dallas, TX 75237
{214) 3304824  Fax: (214) 330-4724

SENVVI

EURODRIVE
PFiow

EAST COAST ASSEMBLY CENTER
200 High HIl Road, Bridgapor, NJ 08014
(856) 467-2277  Fax: (856) 330-4724
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LUBRICANTS

0 | g AP TIE o | e
‘Wﬁ%) isone | Webil | ~ Tribol Gl | FUCHS -
w50 0 45 st DIN(ISO) ‘Shell |- L I R
Mobligear | Shel! Gmala Kliiherall Aral Begol BP Energol Tribo! Optigear Renolin
R... A o ELPIEG) VG220 530 20 |GEmiz0 | BG220 | GRXP 220 | tioorzzo | METOPRZ20 | gyong o 220
2 RN Ceo o Shelt Tivela alDeyol | BP Enersyn |- Télhol - i “Synlube, | Optiflex-A . j
Al l = . 4 |-OLP PR L WE 65220 - :|:56-XP.220 | sooizen. | coup 220 | 2 il |
y «g -Shell Omala | Kl JAalDegol .|t STdbel | Pinsacle. | optigoarSyn-  [Renalin Unisyn:
Bk - PAS 220 CEP 226 | 'thelich 220 | . CLP 220
. | -Pinnacte .| C
; ; L ERasaiE) . * -EP 150 .
Mobilgear | Shell Bmala Kidberolt - Aral Dego! BP Energo! Trlbol Optigaar Renatin
GLP (c5) Vb 100 527 100 GEM3-50 | B&100 | gaxe 10 | tioopen | MrtRRTSO | pyygg CLP 150
HIP (HM) VG 68-46 Matll Sheti Tellus | Kiiiberoll °| Aral Degol Yribol Rando EP Optigear Renalin
Vg 32 0.T.E. 13M T32 GEM 1-68 BG 46 1100/68 | Ashless 46 az B 46 AV
T " highl JiilierSummit L] cets - - Ty
oLe Ho vesz SHE 62 HySyn FE-32 T i] PAD 45 -
P (HM) VG 22 Mahil Shell Tellos Isofiex 8P Energol Rantlg
- VE 15 D.T.E 1M T15 MT 30 ROT HLP-HM 10 HDZ 15
Standarg Mobllgear | Sheli Omala | Kiiberall | AralDegal | BP Energol Trihal Bptigear Renalin
of e GIP (BG) | veem 535 ga0 | GEM1.680 | BGess | enxp a0 | tiopman | M50 | guems | cip sm
pi o e 1| Mabl Glygo - [Kiiborsynts - -7, - C['BR Emersyn | Yool | Syntwke - | T |, S
CLP PR VEEIL, ") g gap G 6:680 | Se:xP- 680. |- BOD/RD . | GLP 680
: SRR TR RN RS ‘Pinnacle |7, |
o we f Ve d80 | SHOE34 LEPARD |
S .- Mokl " Pinnacle | . .
na 1. SHC'529::" RN I R EP 150 e :
Mobligear | Shall dmala Aralliagn[ BP Energol Tribot Optigear Renolin
TLP (cT) 827 100 Be100 | GAXP 100 | 1toopgn | MEFRPR00 | gy oLP 150
B { - Mot ] p T
| Glygoylé 30°"
R....K...{(HK...},
FuusS.o (HS...}
W...(HW ...}
4)
2
&
oINS B : e o o - -
I 185 Shell Alvanla Aralub 8P Energrease Rultifak Longtime Renciin ?,5'
) oL o WFL 00 1S-EP 00 EP 000 PB 00 sF7-0a1 I E
CLP = Mineral oil 1) Helical-worm gear units with PG oil: Please contact SEW-EURODRIVE
CLPPG = Polyglycol (W gear units, conforms to USDA-H1 2) Special lubricant for Spiroplan® gear units only
CLPHC = Synthetic hydrocarbons 3) Recommendation: Select SEW ;> 1.2
E = Ester oil (water poliution danger category WGK 1) 4) Pay attention to critical starting behavior at low temperatures!
HCE = Synthetic hydrocarbons + ester oil (USDA - H1 certification) | 5) Low-viscosily grease
HLP = Hydraulic oil 6) Ambient temperature
7ol = Synthetic lubricant (= synthetic anti-friction bearing grease) T‘ Lubricant for the food industry (food grade ail)
= Mineral lubricant (= mineral-based anti-friction bearing grease) % Biodegradable oil (lubricant for use in agriculture, forestry and water resources)

Grease packed bearings should be cleancd and regreased ev-

QOil levels and oil quality shouldbe checked at frequent intervals, de-
ery 10,000 hours or 20,000 hours for synthetic grease. Input

pending on usage. Oil changes are required at intervals of 10,000

operating hours or every two years, whichever comes first. If a syn-
thetic oil lubricant is used, then this period can be extended to
20,000 operating hours or every four years, whichever comes fitst.
In applications where hostile operating conditions exist, such as
high humidity, corrosive environment, or large temperature
changes, the lubricant should be changed at more frequent intervals.

The gear units W10, W20 and W30 are supplied with a synthetic
oil which is good for the life of the reducer, independent of the
mounting position.

56

(high speed) bearings should not be overgreased. They
should be filled with grease not to exceed 1/3 of the bearing’s
free volume. For output bearings and bearings with replace-
able grease shields, fill to 2/3 of their free volume.

ATTENTION

When the recommended lubricant is not avilable, it is permis-
sible to use a lubricant having equivalent characteristics but
we do not recommend that lubricants of different brands be
mixed. Under no circumstances should synthetic lubricants
be mixed with one another or with one having a mineral base.
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Appendix

LUBRICANTS

The approximate lubricant in US gallons and liters per mounting position is as follows:

‘Gear:Unit:{ o Twe .
RX57 0.16 0.60 0.21 0.80 0.34 1.30 0.34 1.30 0.4 0.90 Q.24 0.90
RX67 021 0.80 0.21 0.80 0.45 1.70 0.50 1,90 0.28 1.10 0.29 1.10
RX77 0.29 1.10 0.40 1.50 0.69 2.60 0.71 2.70 0.42 1.60 0.42 1.60
RX87 0.45 170 0.66 2.50 125 4.80 1.25 4.80 0.77 2.90 077 2.90
AXg7 0.55 210 0.90 340 1.95 7.4 185 7.0 1.25 4.80 1.25 4.80
RX107 1.05 2.90 1.50 56 305 116 315 11.9 2.05 77 205 77
RXF57 013 0.50 0.21 0.80 0.20 110 0.20 1.10 0.18 0.70 018 0.70
RXF67 0.18 0.70 0.21 0.80 0.40 1.50 0.37 1.40 0.26 1.00 0.26 1.00

RXE77 0.24 0.90 0.34 1.30 0.63 2.40 0.53 2.00 0.42 1.60 0.42 1.60
RXFS7 042 160 0.51 1.5 1.30 490 1,05 3.95 0.77 2.90 077 2.50
RXF97 055 210 0.98 3.70 1.85 71 165 6.3 125 480 195 4.80
RXF107 | 082 310 1.50 57 2.95 112 2.45 03 1.90 72 1.90 72
RO7 0.032 012 0.055 0.20 0.055 0.20 0.055 0.20 0.055 0.20 0.055 0.20
RI7/R17F | _0.065 0.25 015 0.55 090 0.35 015 0.55 0.09 0.35 0.11 0.40
0.065 0.25
R27IRZTE | on b 0.18 0.70 013 0.50 0.18 0.70 0.13 0.50 0.13 0.50
0.080 0.30
RITIRATE | 1o oom 022 0.85 0.25 0.5 0.28 1.05 0.20 0.75 0.25 095
razmare | 18 0.70 0.42 1.60 0.40 1,50 0.44 1.65 0.40 1.50 0.40 1.50
! (0.40) (1.50) : : - : : : : : : :
Rs7/RSTE | 02! 0.80 0.50 1.90 0.45 1.70 0.55 210 0.45 1.70 0.45 1.70
(0.45) (1.70) : . : .
0.29 1.10 0.69 2.60
RETMG7F | e a0 hyed ooy 0.74 2.80 0.84 3.20 0.48 1.80 0.53 2.00
1 0.32 1.20 1.00 3.80
RTZRTTE | 050 o Ao b 0.95 3.60 1.10 410 0.66 2.50 0.90 3.40
0.61 230 175 6.7
Re7me7F | 000 = o oo 1.90 7.2 2.05 7.7 1.65 6.3 170 8.5
1.20 4.60 310 117
Ro7 o Y had ae 3.10 117 355 13.4 3.00 113 310 1.7
1.60 6.0
_mi07 B o 430 16.3 4.45 169 5.1 182 3.50 132 420 15.9
2.65 10.0 -
R137 e 250) 7.4 28.0 7.8 295 8.3 31.5 6.6 25.0 66 25.0
4.05 15.4
R147 e oo 12.3 465 127 480 137 52.0 10.4 385 10.8 41.0
R167 74 27.0 216 82,0 20.6 78.0 232 88.0 17.4 66.0 18.2 9.0
as i . : S ! ’ ! : 1 : !
RFO7 0.032 0.12 0.055 0.20 0.055 0.20 0.055 020 0.055 0.20 0.055 0.20
RF17 0.085 0.25 015 055 000 035 0.15 0.55 0.09 0.35 0.11 0.40
0.065 0.25 :
RE27 noss o 0.18 0.70 013 050 0.18 0.70 0.13 0.50 0.18 050
0.090 0.35
RF37 605 oo 0.24 0.90 0.25 0.95 0.28 1.05 0.20 0.75 0.25 095
017 0.65 .
RF47 hois e 0.42 1.60 0.40 1.50 0.44 1.65 0.40 1.50 0.40 1,50
rrmms7 | 02! 0.80 0.48 1.80 0.45 1.70 0.53 2.00 0.45 1.70 0.45 1.70
(0.45) (1.70) : : - . : : : : - :
0.32 1.20 0.71 2.70
RFRMST | oo 5501 0.95) (550) 071 270 0.69 2.60 0.50 1.90 0.55 210
0.32 1.20 1.00 3.80
RFRMT? | oo e 1o | @0 0.87 3.30 1.10 4.10 063 2.40 0.79 3.00
0.63 2.40 1.80 6.8
mrRme7 | %0 2l 50 e 1.85 7.1 1.85 7.0 1.65 63 170 6.4
1.35 5.1 3.15 11.9
RE/RMg7 | 150 ) e 149) 295 112 3.70 14.0 2.95 1.2 3.10 118
1.65 63
RERMIOT| % e 420 15.9 450 17.0 5.1 19.2 3.45 134 4.20 15.9
RERM1a7| 250 95 7.1 27.0 77 29.0 8.6 325 |+ 66 250 66 25.0
(6.6) (25.0) : : : :
rFmmia7| 430 164 12.4 470 127 48.0 137 52.0 114 42.0 1.1 42.0
TR (42.0) . - : : : : .
6.9 26.0
RERMIST| 55 2o 216 82.0 20.6 78.0 232 88.0 17.2 65.0 187 710

" Standard-leve! (increased oil level) - The larger gear unit of a multi-stage unit must be filled with the larger oil volume.

For additional information on R-Series mounting positions, refer to the SEW Catalog or
S call the SEW FAXline, 1-800-601-6195, and request Document #2111.
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Appendix

LUBRICANTS

The approximate lubricant in US gallons and liters per mounting position is as follows:

Rl g - [f ¢ -
F27 0.16 0.60 0.21 0.80 0.17 0.65 0.18 0.70 0.16 0.60 0.16 0.60
F37 0.25 0.95 0.33 1.25 0.18 0.70 0.33 195 0.26 1.00 0.29 1.0
F47 0.40 1.50 0.48 1.80 0.29 1.10 0.50 1.90 0.40 1.50 0.45 1.70
F57 0.69 2.60 0.92 350 0.55 210 0.2 3.50 0.74 2.80 0.77 2.90
F67 0.71 270 1.00 3.80 0.50 1.90 1.00 3.80. 0.77 2.90 0.84 3.20
F77 1.55 5.9 1.95 7.3 1.15 4.30 210 8.0 1.60 6.0 1.65 6.3
F87 285 10.8 345 13.0 2.05 7.7 3.65 13.8 2.85 10.8 2.90 11.0
E97 490 185 59 22,5 3.35 12.6 6.7 252 4.90 18.5 5.3 20.0
F107 6.5 245 8.4 320 51 195 g9 375 7.1 27.0 7.1 27.0
F127 10.7 40.5 14.4 54.5 9.0 340 16.1 61.0 12,2 46.3 12.4 47.0
F157 18.2 69.0 27.5 104.0 16.6 63.0 27.7 105.0 227 86.0 206 78.0
FF27 0.16 0.60 0.21 0.80 0.17 0.85 0.18 0.70 0.16 0.60 0.16 0.60
FF37 0.26 1.00 0.33 1.25 0.18 0.70 0.34 1:30 0.26 1.00 0.29 110
FFa7 0.42 1.60 0.49 1.85 0.29 1.10 0.50 1.90 0.40 1.50 0.45 1.70
FF57 074 2.80 0.92 3.50 0.55 2,10 0.98 3.70 0.77 2.90 0.79 3.00
FF67 0.71 2.70 1.00 3.80 0.50 1.90 1.00 3.80 0.77 2.90 0.84 3.20
EF77 1.55 59 195 7.3 1.15 4.30 2.15 8.1 1.60 6.0 1.65 6.3
FF87 2.85 10.8 3.50 13.2 2.05 7.8 3.70 14,1 2.90 11.0 2.95 11.2
FF97 5.00 19.0 5.9 22.5 3.35 12.6 6.8 256 5.00 18.9 54 20.5
FF107 6.7 255 84 32.0 5.1 18.5 10.2 38.5 7.3 275 74 28.0
FF127 11.0 415 14.7 55.5 9.0 34.0 16.6 63.0 122 46.3 12.8 49.0
FF157 19.0 72.0 27.7 105.0 16.9 64.0 28.0 106.0 23.0 87.0 20.9 79.0
FA/FH/FV2T )
| FAFIFHF/FVF27 | 0.16 0.60 0.21 0.80 0.17 0.65 0.18 0.70 0.16 0.60 0.16 0.60
FAZ[FHZIFVZ27
FAIFHIFV37
FAF/FHFIFVE37
FAzEHZIFvzar | 025 0.95 0.33 1.25 .18 0.70 0.33 1.25 0.26 1.00 0.29 1.10
FTaz
FAJFHIFVAT
FAFIFHF/FVFAT
FAzIFHZIFVza7| 040 1.50 0.48 1.80 0.29 1.10 0.50 1.80 0.40 1.50 045 1.70
FT47
FA/FHIFV57
FAF/FHF/FVYF57 :
razFHziFvzsy | 07 2.70 0.92 3.50 0.55 2,10 0.90 3.40 0.77 2.90 0.79 3.00
FT57
FA/EHIFVE7
FAF/FHF/FVF67
FazFhzevzer| 07 2.70 1.00 3.80 0.50 1.90 . 1.00 - 3.80 0.77 2.90 0.84 3.20
FT67
FA/FHIFVZ7
FAF/FHEIEVFT7
FazFrzievzry| 155 5.9 1.95 7.3 1.15 4.30 2.10 8.0 1.60 6.0 1.65 6.3
FT77
FAIFHIFVB?
FAF/FHFIFVFB7
FAzZIFHZIFVZaT| 285 10.8 3.45 13.0 2.05 7.7 3.65 13.8 2.85 10.8 2.90 11.0
FT87
FA/FHIFVST
FAF/FHF/FVFG7 :
FaziFHziFvzey| 490 _1 85 5.9 225 3.35 12.6 6.7 25.2 4.90 18.5 5.3 20.0
FT97
FA/FHIEV107
FAF/FHF/FVF107] 65 24.5 8.4 32.0 5.1 19.5 9.9 37.5 7.1 27.0 7.4 27.0
FAZ/FHZIFVZ107, i
FAIFHIFV127
FAF/FHF/FVF127]  10.3 39.0 144 54.5 8.0 34.0 16.1 61.0, 11.9 45.0 12.3 46.5
FAZ/FHZIFVZ127
FA/FH/FV157 .
FAF/FHF/FVF157]  18.0 68.0 272 103.0 16.4 82.0 27.5 104.0 224 85.0 20.3 77.0
\FAZIFHZIFVZ157 : :

; For additional information on F-Series mounting positions, refer to the SEW Catalog or
7" call the SEW FAXline, 1-800-601-6195, and request Document #2112,
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Appendix

LUBRICANTS

The approximate lubricant in US gallons and liters per mounting position is as follows:

-Gear ‘Unil _M5 R M6
LR : | |“htions | _Liters | Galtons | Liters | Gallons | liters .
K37 0.13 0.50 0.26 1.00 0.26 1.00 0.33 1.25 0.25 085 . 0.25 0.95
KAa7 0.21 0.80 0.34 1.30 0.40 1.50 0.53 2.00 0.42 1.60 0.42 1.60
K57 0.32 1.20 0.61 2.30 0.66 2.50 0.74 2.80 0.69 2.60 0.63 2.40
K67 0.29 1.10 0.83 2.40 0.69 2.60 0.91 3.45 0.69 2.60 0.69 2.60
K77 0.58 2.20 1.10 4.10 1.156 4.40 1.55 5.8 1.10 4.20 115 4.40
K87 0.98 3.70 2.10 8.0 2.30 8.7 280 10.9 2.10 8.0 2.10 8.0
K97 1.85 7.0 3.70 140 . 4.15 15.7 53 20.0 4.15 15.7 4.10 155
K107 2.65 10.0 55 21.0 6.7 25.5 8.8 33.5 6.35 24.0 6.35 24.0
K127 55 21.0 11.0 41.5 116 44.0 14.3 54.0 10.6 40.0 10.8 41.0
K157 8.2 31.0 16.4 62.0 17.2 85.0 23.8 90.0 15.3 58.0 16.4 62.0
K/IKH167 8.7 33.0 25.1 95.0 27.7 105.0 325 123.0 22.4 85.0 22.2 84.0
KIKH187 14.0 53.0 40.1 152.0 44 1 167.0 53.0 200 37.8 143.0 37.8 143.0
KF37 0.13 0.50 0.28 1.10 0.29 1.10 0.40 1.50 0.26 1.00 0.26 1.00
KF47 0.21 0.80 0.34 1.30 0.45 1.70 0.58 2.20 0.42 1.60 0.42 1.60
KF57 0.34 1.30 0.61 2.30 0.71 2.70 0.83 3.15 Q.77 2.90 0.71 2.70
KF67 0.29 1.10 0.63 2.40 0.74 2.80 0.98 3.70 0.71 2.70 0.71 2.70
KF77 0.55 2.10 1.10 4.10 1.15 440 1.55 5.9 1.20 4.50 1.20 4.50
KF87 0.8 370 2.15 8.2 2.40 3.0 3.15 11.9 2.20 8.4 2.20 8.4
KF87 1.85 7.0 3.90 14.7 4.55 17.3 5.70 21.5 4.15 15.7 4.35 16.5
KF107 2.65 100 58 218 6.8 258 9.3 35.1 6.7 25.2 6.7 25.2
KF127 55 21.0 11.0 41.5 121 46.0 14.5 55.0 10.8 41.0 10.8 41.0
KF157 82 31.0 17.4 66.0 18.2 69.0 24.3 92.0 16.4 62.0 16.4 62.0
KA/KH/KV3?
KAF/KHF/KVF37
kazikHziKvzar | 018 0.50 0.26 1.00 0.26 1.00 0.37 1.40 0.26 1.00 0.26 1.00
KT37
KA/KHIKV4T
KAF/KHF/KVF47
KAZ/IKHZIKVZ47 0.21 0.80 0.34 1.30 0.42 1.60 0.57 ?.1 5 0.42 1.60 0.42 1.60
KT47
KA/KH/KV57
KAF/KHF/KVF57
KAZIKHZIKVZ5? 0.34 1.30 0.61 2.30 o7 2.70 0.83 3.15 0.77 2.90 0.71 2.70
KI57
KA/KH/KVE7
KAF/KHFIKVF67
KAZIKHZIKVZE7 0.29 1.10 0.63 240 0.71 2.70 0.98 3.70 0.68 2.60 0.89 2.60
KT67
KAIKH/KVT7
KAF/KHF/KVF77
KazikHzikvzrr | 55 210 1.10 410 1.20 4.60 155 5.9 1.15 4.40 1.15 4.40
KT77 )
KA/KH/KV87
KAF/KHF/KVF87
KAZIKHZIKVZ87 0.98 3.70 2.15 8.2 2.30 8.8 2.95 114 2.10 8.0 2.10 8.0
K187
KAJKH/KVE?
KAF/KHF/KVF97
KAZ/KHZIKVZS7 1.85 7.0 3.80 14.7 4.15 15.7 5.30 20.0 4.15 18.7 4.15 18.7
K197
KA/KH/KV107
KAFIKHF/KVF107| 2.65 10.0 5.4 20.5 6.3 24.0 8.6 32.4 6.3 24.0 6.3 24.0
KAZ/KHZ/KVZ107|
KA/KH/KV127
KAF/KHF/KVF127 55 21.0 11.0 41.5 11.4 43.0 13.7 52.0 10.6 40.0 10.6 40.0
KAZ/KHZ/IKVZ127
KA/KH/KV157
KAF/KHF/KVF157 8.2 31.0 17.4 66.0 17.7 67.0 23.0 87.0 16.4 62.0 16.4 62.0
KAZ/KHZ/KVZ157] .

For additional information on K-Series mounting positions, refer to the SEW Catalog or
call the SEW FAXline, 1-800-601-6195, and request Document #2113.
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Appendix

LUBRICANTS

The approximate lubricant in US gallons and liters per mounting position is as follows:

Gear Unit T I A SRR S T M5 Mg
o ‘Galions Liters Galions | - Liters | Gallons . Liters GallonsT ‘Liters | Gallons Liters "
537 0.085 0.25 0.11 0.40 0.13 0.55 0.11 040 |. 0.11 0.40
s47 0.090 0.35 0.21 0.80 (g';i) 1.00 0.21 0.80 0.21 0.80
$57 0.13 0.50 0.32 1.20 (g"gg) 1.45 0.34 1.30 0.34 1.30
S67 0.26 1.00 0.53 2.00 (g'gg) 3.10 0.69 2.60 0.69 2.60
0.98 3.70
s77 0.50 1.80 1.10 4.20 (145 ) 1.55 5.9 1.15 4.40 1.15 4.40
se7 0.87 3.30 215 8.1 1.80 5.9 3.00 113 2.20 8.4 2.20 8.4
: . (2.75) (10.4) -
3.55 13.4
597 1.80 6.8 3.95 15.0 273 18.0) 58 21.8 4.50 17.0 4.50 17.0
SF37 0.065 0.25 0.11 0.40 0.13 0.50 0.15 0.55 0.11 0.40 0.11 0.40
0.24 0.90
SF47 0.11 0.40 0.24 0.90 (0.08) .05 0.28 1.05 0.26 1.00 0.26 1.00
0.26 1.00
SF57 0.13 0.50 0.32 1.20 0.40) (1501 0.41 1.55 0.37 1.40 0.37 1.40
0.61 2.30
SF67 0.26 1.00 0.58 2.20 ©.79) (3.00) 0.84 3.20 0.71 2.70 0.71 2.70
1.05 3.90
SF77 0.50 1.90 1.10 4.10 158 .8 1.70 6.5 1.30 4.90 1.30 4.90
185 | 74
SF87 1.00 3.80 210 8.0 P 16.1) 3.15 12.0 2.40 9.1 2.40 9.1
3.65 13.8
SFo7 1.95 7.4 3.95 15.0 (4.92) (18.8) 6.0 226 475 18.0 475 18.0
SA/SH37
SAF/SHF37 :
cazioHzayl 0065 0.25 0.11 0.40 0.13 0.50 0.13 0.50 0.1 0.40 0.11 0.40
ST37
SA/SH4T
SAF/SHF47 0.18 0.70
sazishza7] O 0-40 021 0.80 ©24) | (0.90) 0.26 1.00 0.21 0.80 0.21 0.80
sST47
SA/SH57
SAF/SHF57 0.26 1.00
sazisHzer| 018 0.50 0.29 1.10 (0.40) (1.50) 0.40 1.50 0.32 1.20 0.32 1.20
ST57
SA/SHE7
SAF/SHF67 0.48 1.80
saz/szer| 028 1.00 0.53 2.00 (059) (2:60) 0.77 2.90 0.86 2.50 0.66 2.50
STe67 '
SA/SHT7?
SAF/SHF77 0.95 3.60
saz/eHzr| 048 1.80 1.05 3.90 (1.30) (5.0) 155 58 1.20 450 1.20 4.50
ST77
SA/SHE?
SAF/SHF87 1.80 6.0
sazisHzer| 100 2.80 1.5 74 (2.30) ®7) .2.85 10.8 1210 8.0 2.10 8.0
ST87
SA/SHO?
SAF/SHF97 3.00 114
sAz/sHze7l 185 7.0 3.70 14.0 (420) (16.0) 5.4 20.5 4.15 15.7 4.15 15.7
ST97

" Standard leve! (increased oil level) - The larger gear unit of a multi-stage unit must be filled with the larger oil volume.

The approximate lubricant in US gailons and liters for ALL mounting positions for the W-Series is as follows

GearUnit s . [ Gallons | Liters
WIWFE/WAWAF10 0.042 0.116
W/WF/WA/WAF20 0.065 0.24
WWFWA/WAF30 0.11 0.40

Note: The Spiroplan® series gear units are mounting position indepedent of oil filling.

For additional information on S-Series mounting positions, refer to the SEW Catalog or
call the SEW FAXline, 1-800-601-6195, and request Document #2114,
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Appendix

Motors and Brakemotors
Type BM (G) Brakes

General

Every SEW-Eurodrive motor is thoroughly tested, checked, and properly
packed prior to shipment. However, please check immediately upon arri-
val for shortage of parts or transit damage. Note the damage or shortage
on the freight bill of lading and file a claim with the carrier. Also, notify
SEW-Eurodrive of the shortage or damage.

Typical Installation
For motors mounted integrally to a gear unit, please refer to the Operating

Instructions for Gearmotors and Gear Reducers for proper installation of”

the drive. The drive installation site should be selected to ensure:

* Ambient temperatures between 0-40°C (32-104°F). ’

* Unimpeded flow of air to the motor and variable speed units.

* Accessibility to gear unit, oil plags.

* Adequate space for the removal of the brakemotor fanguard for

brake adjustment and maintenance.

The drive unit should be mounted on a flat, vibration damping, and tor-
sionally rigid structure. The flatness tolerance of the supporting surface
should not exceed:

For motor size 180 and smaller — 0.004 inch
For motor size above 180 — 0.008 inch

Do not hammer on the shafts to install couplings, sheaves, etc. Hammering
can cause brinelling of the bearings and a reduction in bearing life. We rec-
ommend heating the components to approximately 175°F and sliding them
on. This will reduce possible damage to the bearings. In addition, there is a
metric tapped hole in the center of the motor shaft that can be utilized with
tool to press on or remove the coupling, sheaves, etc.

The motor shaft diameters are metric and have tolerances as listed in the
SEW-Eurodrive catalogs. Shaft couplings should be properly aligned to
prevent vibration, coupling wear and premature failure of the shaft bear-
ings.

Maximum Parallel Offset — 0.003 inch
Maximum Angular Offset — 0.030°

To prevent the output shaft and bearings from being subjected to exces-
sive loads, the maximum overhung loads, as shown in SEW-Eurodrive
catalogs, should not be exceeded. Please consult our engineefing depart-
ment if the load may exceed the recommended figure given or where
there are combined radial and axial loads. In such cases, the éxact operat-
ing conditions must be stated including speed, direction of rotation, posi-
tion, magnitude and direction of the external radial and axial loads being
applied. .

Lang Term Storage

If the motor must be stored for a long period of time withotit operating;’
the motor must be stored in a dry, protected area, and in the mounting po-
sition indicated on the unit nameplate. In order to ensure that the motor
has not been damaged by moisture afier a prolonged storage, the insula-
tion resistance should be checked. An insulation tester with a measure-
ment voltage of at least 500V (e.g. magneto generator) should be used for
this purpose. The insulation resistance is sufficient if it has an ohmic

SOUTHEAST MANUFACTURING

& ASSEMBLY CENTER

1295 Sparianburg Highway/Lyman 5C 28365
{8B4) 438-7537 Fax: (864) 439-7830

SOUTHWEST ASSEMBLY CENTER
E 3950 Platinum Way/Dallas TX 75237

(214) 3304824  Fax: (214) 330-4724
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- OPERATING INSTRUCTIONS
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value of at least 1000 x V, (e.g. at V,=230VAC: R, 2 230000 ohms =
0.23M ohms). If the measured value is smaller, the motor should be dried
before use (for example, with hot air up to a maximum of 90°C or by re-
sistance heating with an auxiliary AC voltage of 10% of V,, via an isolat-
ing transformer). Care should be taken to ensure that the motor is heated
with not more than 20% of its rated current and that the rise in tempera-
ture is not more than 90°C. The drying procedure can be stopped when
the insulation resistance has reached 500000 = 0.5M ohms.

Severe Duty Units

Severe Duty Units are indicated with the letters “~KS” at the end of the
motor type on the motor nameplate. Severe Duty units include drain holes
in the motor end bells and conduit box at the lowest points allowing con-
densation to drain out of the motor.

CAUTION!

The drain holes are installed for the mounting position listed on the
gearbox nameplate. Installing a unit in a mounting position other
than what is shown on the nameplate will reposition the condensation
drain holes. As a result, the drain holes may not be located at the low-
est point and may not allow water te drain. This can cause premature
drive failure.

Electrical Connection

The motor must be installed and connected by a qualified electrician who
is knowledgeable with the NEC article 430 and local regulations. He must
make sure that the voltage and frequency of the electrical supply corre-
spond with the data stamped on the motor nameplate before connecting
the motor in accordance with the wiring diagram, which can be found in
the terminal box. For brake connections, see the following pages.

At installation the electrician must make sure that the terminal block
jumpers are positioned correctly and that all electrical connections in-
cluding the ground connection are secure. In order to effectively protect
the motor from overloads, appropriate motor protection must be pro-
vided. Fuses do not always provide adequate motor protection. For mo-
tors which are required to operate with a very high start-stop frequency,
the overload heater type motor protection is insufficient. It is advisable in
such applications to provide the motor with temperature sensors (ther-
mistors) in the windings. Monitor the thermistors by means of an external
trip device. In this way, the motor will be fully protected against practi-
cally all possible overloads.

When using motors outdoors or in washdown applications the cable en-
tries into the terminal box must be directed downward to prevent water,
from entering the conduit box. The unused cable entries must be closed
off properly.

Lubrication and Maintenance

WARNING! Always epsure equipment is secure and electrical power is
off before removing or performing maintenance on the drive assem-
bly. The motor bearings are sealed and the grease content is adequate for
the life of the bearing.

MIDWEST ASSEMBLY CENTER
2007 West Main Street/Troy OH 45373
{937)335-0036  Fax: (937) 332-0038

WEST COAST ASSEMBLY CENTER
30599 San Antonio Road/Hayward CA 94544
(610) 487-3560  Fax: (510) 487-6381

EAST COAST ASSEMBLY CENTER
200 High Hill Road/Bridgeport NJ 08014
{858) 467-2277  Fax: (856) 845-3179
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Brake Coil Resistance

Brake Connection (AC Voltage)

SEW-Eurodrive motor brakes can be connected in a number of different ways. In order to connect
the brake for each application, it is important to refer to the data on the motor nameplate that de-
scribes the brake system. The brake fields are: brake voltage, brake torque and brake control.

This operating instruction covers AC brake voltages with the following brake control components.
If the brake voltage is DC, or if the brake control components differ from those listed below, an ad-

ditional operating instruction must be consulted for connection information.

Motor Frame DT71-80 DT80 DT90-100 o] DV1}12—1 328_._D.V1 32M-160M DV160L-225 DV250-280
| Brake Size BM(G)05..[ BM(G)1 | BM(G)2 . 1 BM(G)8 |BM30/31/32/62) BMGE1/122
- Brake Torque (Ib-ft) 0.89--8.7 | 44-7.4 | 3.7 -148 ° ‘ -36.8-442.5 | 147.5-885

_ BRAKE VOLTAGE R - RO ] RY(@) RAQ) -
- "AC (to rectifier V) DC 1 _-RAD) CRAQ) E RAQ) RO} -
04 4.4 3.9 3.4
— 13.4 12.1 10.2 _
17.6 15.6 13.6
105 - 116 48 534 48.1 40.5 —
55.6 49.5 42.9
186 - 207 g0 169 152 128 -
194- 217 80 — — — — — — ot
70.0 62.3 54.0 43.4 22.5 12.4 8.9
208 - 233 98 213 192 161 130 119 80.0 66.7 -
218 - 243 96 — —_— — — _ . _ 451.00
176 157 136 109 56.5 3141 223
330 - 369 47 534 481 405 327 298 201 168 -
344 - 379 147 — — — — — — — 125
221 197 171 137 71.2 38.2 28.1
870-414 167 672 606 510 411 375 253 211 -
380 - 431 167 — —_ — — — — — 153
279 248 215 173 89.8 49.3 35.4
415 - 464 185 846 762 643 518 472 318 286 —
432 - 484 185 — —_ — — — _ - 11 96.3
351 312 271 218 113 62.1 44.6
485- 522 208 | 1op6 960 809 652 594 401 334 -
485- 542 208 — — — — — — — o
Voltage AC - The voltage shown is the nameplate AC brake voitage supplied to the brake rectifier.
DG - The voltage shown is the effective DC voltage required by the brake coil. The measured voltage from
the rectifier will be 10-20% lower than that shown.
Brake Coil Resistance - values must be measured with the brake coil disconnected from the rectifier.
Ry - Accelerator coil resistance in Q, measured from the red to the white brake coil wire at 20° C.
R, - Fractional coil resistance in Q. measured from the white to the blue brake coil wire at 20° C.

Brake Voltage

SEW-Eurodrive fail-safe mechanical brakes are DC controlled. Standardly, a brake rectifier
(halfwave) is provided to convert the AC line voltage to the DC voltage required to drive the brake. 24VDC brakes do not include a rectifier. When volt-
age (V) is applied to the brake, it will release. When voltage (V) is removed from the brake, it will set.

The brake rectifier can be wired either for normal brake reaction time (setting, stopping) or fast brake reaction time.

" Brake Control (Rectifier) . .Part Number .
BG1S 825 384 6
BG3.0 825 386 2
BGE1.5 825 385 4
BGE3.0 825 387 0

62

Brake Torque

Brake Control

The fast brake reaction will set the brake more quickly which will provide a shorter and more
repeatable stopping distance. There are two basic types of brake rectifiers, BG and BGE. The
BG brake rectiffer is standard on motor sizes DT71 - DT100. The BGE rectifier is standard on
motor sizes DV112 - DV280. The BGE rectifier can be ordered with motor sizes DT71 -
DT100and will provide faster brake release times allowing the motor to cycle more frequently.

The wiring diagrams for brake connections are Jocated on the inside of the motor conduit
box lid. The brake will release and allow the motor to rotate when the nameplate AC
brake voltage V, is supplied to the brake rectifier terminals. There are certain cases Where the brake rectifier can receive its voltage from the motor's ter-
minal block, meaning that when power is applied to the motor it will simultaneously release the brake and start the motor. See page 3 for this description.
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Appendix

Brake Voltage Supplied from the Motar

There are specific instances when the brake voltage can be tapped from the motor's terminal block. The advantage of brake systems wired in this way is
when power is applied to the motor, the brake releases, (requiring no additional brake supply power wiring). The brake can be wired to the motor terminal
block under the following conditions: a single speed motor; the motor is started and run across the line (i.e., no inverter or electronic soft start). The con-
nections shown on this page are for normal brake reaction time. For rapid brake reaction time, incorporate the contact as shown on the brake diagram lo-

cated on the inside of the motor conduit box lid.

Brake Motor Connection
Single Speed Dual Voltage - AA/A
Connection Diagram DT72
Example Motor Voltages:
230AA/460A Volts - 60 Hz

Motor wired for low voltage.

Brake voltage matches low

motor voltage.

Example: 230/460V Motor
Motor wired 230V
Brake voitage 230V

BG or BGE
Braks Rectifier

L1 L2 L3
Motor wired for high voltage.
Brake voltage matches low
motor volta§c,
Example: 230/460V Motor
Motor wired 460V
Brake voltage 230V

<} BG or BGE >
2} Brake Rectifier @

L2 3
Motor wired for l'u%l voltage.
Brake voltage matches hig
motor voitage.
Example: 230/460V Motor
Motor wired 460V
Brake voltage 460V

Brake Motor Connection
Single Speed Dual Voltage - YY/Y
Connection Diagram DT79
Example Motor Voltages:
230YY/460Y Volts - 60 Hz
200YY/400Y Volis - 50 Hz

Motor wired for low voltage.

Brake voltage matches low

motor voltage.

Example: 230/460V Motor
Motor wired 230V
Brake voltage 230V

—BG or BGE
4| rake Ractifl I,

Motor wired for high voltage.

Brake voltage matches low

motor volta§e.

Example: 230/460V Motor
Motor wired 460V
Brake voltage 230V

T4Q TSQ T8

770 T8U To

L L2 L3
Motor wired for high voltage.
Brake voltage matches hig
motor voltage,

0/460V Motor
Motor wired 460V
Brake voltage 460V

Example:

Brake Motor Connection
Single Speed Dual Voltage - A/Y
Connection Diagram DT13
Examples Motor Voltages:
2004/346Y Volts - 60 Hz
330A/575Y Volts - 60 Hz
220A/380Y Volts - 50 Hz

©

L L2 3

Motor wired for low voltage,

Brake vo]ﬁage matches low

motor voltage

Example:: 2%0/346}’ Motor
‘Motor wired 200V

Brake voltage 200V

PFlow
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<] BGorBGE [
<t Brake Rectifier {9

Lot2 13
Motor wired for high voltage.
rake voltage matches low
motor voltage.
Example: 220/380V Motor
Motor wired 380V
Brake voltage 220V

g BG or BGE PN
JBrake Rectifier (&

L1 12 13

Motor wired for high voltage.

Brake voltage marches higl

motor voltage,

Example: 220/380V Motor
Motor wired 380V
Brake voltage 380V
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BM(G) Brake Cross Section and Exploded Views

BM(G) 05 - BM 15

Clearance

Floating

BM(G)05/1=1.5mm |

BM 30/31

Hand lever for manually disengaging the
brake. will re-engage itself when released

To release

BM 32/62

Manual brake -
brake in the di:

Floating
clearance
2mm

Wo

BM(G)2-BM15~2mm

rking air gap

M
@
©)
4
)]
(6)
)]
9
(10)
(11)
(12)
(13)
(14)
(15)

Brake end shield
Rubber sealing collar
Braking springs
Hand release lever
Releasing screw
Closing plate
Release arm
Sealing ring
V-ring

Conical spring
Release

Stud

Fanguard
Grommet

(16)
an
(18)
(19)
(20)
39
(22)
(23)
24
(25)
(26
@n
(29)

Dowel pin

Fan

N/A

Brake adjustment nut
Retaining stud

Brake coil body
Stationary disc
Pressure ring

Setting sleeve

Dual brake pad stationary disc
Brake disc complete
Carrier

Cup Spring

Iy

Floatl]

Working air ga

—— @G
== 235

Only on BM(G)0S - BM{G)4

BMOS5 - BM15 and BMGO5 - BMG8

Exploded view of the BM and BMG single-disk brake (motor sizes 71-160M)

Orly on BMG Only on BM(G)05 - BM(G)8
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Exploded view of the BM single-disk and double-disk brake (motor sizes 160L-225)

Only for the BM32 and BM62 double-disk:brake
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BM(G) Brake Cross Section and Exploded Views

Appendix

(3)
(6)
D
)]
(10)
(ih
(12)
(13)
14
(15)

Releasing screw
Closing plate
Release arm
Sealing ring
V-ring

Conical spring
Release

Stud

Fanguard
Grommet

(20) Retaining stud

(21) Brake coil body

(22) Stationary disc

(23) Pressure ting

(24) Setting sleeve

(25) Dual brake pad stationary disc
(26) Brake disc complete

(27) Carrier

(29) Cup Spring

BM(G) 05 - BM 15 BM 30/31 BM 32/62
Hand lever for manually disengaging the Manual brake release screw for fixing
To release brake. will re-engage itsell when released brake in tne dis-engaged position
i (zid‘(% DE®G 90
L ol A )
| d |
clearance 2mm
] S /@
Floati Floating
; ’Cl‘cjszr':ﬁce = clearance /®
drmemrdey [ BMGIOS-15mm 4| - SN jemm N Loy :’—®
“ BM(G)2-BM15~2mm | T . e m—-—— C
‘ —®
§ // Working air gap ] orkind air gap
. l orking air gap.
— -l.. - - J
(1) Brake end shieid (16) Dowel pin ééég é@g
(2) Rubber sealing collar (17) Fan
(3) Braking springs (18) N/A
(4) Hand release lever (19) Brake adjustment nut

Exploded view of the BM and BMG singie-disk brake (motor sizes 71-160M)

Only on BAM(G)05 - BM(G)4 Only o BMG

e G

e 5

Only on BM(G)05 - BM(G)8

Exploded view of the BM single-disk and double-disk brake (motor sizes 160L-225)

Only for the 'BM32 and BM62 double-disk:brake

BM30 - BM62

PFlow
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Brake Gross Section and Exploded View of BV250/DV280

BMG&1
Wepsh B

BMG122

702
68

i
WD

L e ~oNO. st o Daeseription. f v
28 Closing Cap 54 Brake coil body 460VAC
37 V-Seal 54 Brake coil body 500VAC ’
47 O-Ring 56 Stud "
49 Preggure plate 57 Conical coil spring "
50 Brake spring ..l 58 Hex Nyt *
52 Brake stationary disc .80 Stud
53 Releasing lever " -1 61 Hex Nut
54 Brake ¢oil body 208VA "] 64 Stud Bolt ”
54 Brake coil body 230VAC .66 Rubber sealing ring
54 Brake coil body 254VAC i 67 Setting sleeve
54 Brake coil body 290VAC |68 Brake disc compl.
54 Brake coil body 318VAC 71265 Brake spring red
54 Brake coil body 360VAC 1 702 | Adapterflange
54 Brake coil body 400VAC :

§

" Parts for manual brake release

Only on BMG122

Only on BMG122

Motor Overheats
(Check temperature with instrumentation)

EMED

Motor not connected for proper supply voltage

Check connection diagram on conduit box cover
and correct the wiring.

Supply voltage varies outside the allowable tolerance
causing an undervoltage or overvoltage condition.

Assure correct supply voltage.

Insufficient cooling air volume due to:
alow frequency operation on variable frequency drive.
b.Obstructed air fiow. )

Increase air flow:
a.Continuous running auxiliary fan.
b.Ensure uncbstructed air flow.

Ambient temperature is 100 high.

Ensure coot air gets to the motor. Ducting may be required

Overload at rated voltage. Unit will draw current in ex-
cess of nameplate ratin 1un below rated speed.

Select a larger unit.

Motor's allowable duty cycle'is exceeded (too
many starts per hour required). i

The problem may or may not be solved with a -
larger motor. Contact SEW-Euradrive.

Singte phasing due to break or loose confection
in supply line or blown fuse.

Repair supply lines.
Replace fuses.

Motor does not run.

i_Blown fuse.

Detenmine and correct cause of failure and replace fuse.

Motor protection device activated.

Reset protective device. |dentify and correct
cause for device activation.

Motor protection device faulty or will not reset,

Motor will not start or staris sluggishly.

Motor not connnected for proper voltage. ™

Check protection device for faults.
Check connection diagram in conduit box cover
and correct the wiring.

For reduced voltage starting, motor will not start in
Star Connection but will start in Delta connection.

Insufficient torque in Star Connectioh.

{arge voltage rfre fi tion at starting) Ensure stable power supply.

Start motor directly in Delta Connection if possi-

ble. Otherwise use a larger motor.

immediately.

Faulty contactin Star/Deltastaster. | Correct fault condition.
) . Faulty or defective winding . - :
Motor hums and draws high current. Rotor dracaing. Have motor repaired by qualified service shop.
Short gircuit in power supply conductors orin the motor. | Correct the fault condition.
Fuses biow or mator overcurrent protection trips | Motor has ground fault or winding to winding short circutt. | _Have motor repaired by qualified service shop.

Motor improperly connected.

Check connection diagram in conduit box cover
and correct the wiring.

Motor runs in wrong direction.

Motor supply leads misconnected.

Note: If, after proceeding through the Troubleshooting Chart, the motor is found to be defective, contact your nearest SEW-Eurodrive Assembly Center

for warranty assistance or replacement parts.

Printed in USA
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Switch two supply leads.
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Carriage Conveyor

MAINTENANCE OF HORIZONTAL CONVEYOR

CHAIN & SPROCKETS »
For longest chain life, a constant film of oil on the chain is recommended. We recommend a good

quality non-detergent petroleum base oil. Use the following chart to determine the oil viscosity to use for
the ambient temperature that your conveyor is running in:

Temperature Oil Viscosity
CAUTION (Degree F) | (Recommended)
20-14
Conveyor must be SHUT SAE 20
OFF before using an oil 40-100 SAE 30
N~ can or brush to apply oil. 100-200 SAE 40
— 120-140 SAE 50
///
//
—= WARNING
Maximum individual roller
capacity is 600 lbs.
BEARINGS

Lubrication - Bearings are normally pre-lubed for life. If however, relubricated bearings are provided, the
use of a # 2 consistency lithium-based greased is advised. Greasing frequency should be as many
times as necessary to maintain a small film of grease leaking at the seals. This will protect against
foreign materials entering the bearing.

Replacement - If this becomes necessary, remember to clean off the shaft, file smooth any grooves or
set screw marks, and oil the shaft before slipping on the new bearing. (Note: If it does not slide on
easily, use a soft metal bar to tap against the inner race to assembie.)

General - Set up a weekly check to ensure they remain tightly bolted down and set screws remain
securely fastened.

MOTORS

Cleaning - All motors should be kept free of dirt and grease accumulations. Open motors should be
periodically vacuumed to remove dust and dirt from windings.

Ventilation - Motors should be operated in an area where adequate ventilation is available.
Temperature - The smooth body T.E.N.V. AND T.E.F.C. motors run hot to the touch. As long as

ambient temperatures are not exceeded and, more importantly, ampere draw is within the allowable
range, there should be no need to worry. Both of these limits are found on the motor nameplate.

PFlow

090909-DB2IH 69



Carriage Conveyor

Lubrication - Most electric motors are lubricated for Typical lubricants:
life. Under normal circumstances no more Chevron Oil Co. - SR # 2
lubrication is required. Under severe conditions Shell Qil Co. - Alvania # 2, Dolium R
where additional will be required, please use the Texaco Inc. Premium RB
chart as a guide.
CONDITION LUBRICATING
FREQUENCY
) Normal 8 hr. day - light loads 2 to 3 years
Note: Sleeve bearings require a yearly oiling of y-19 y
10 to 15 drops of SAE # 20 non-detergent or -
electric motor oil. 24 hr. day - heavy loads or dirty 1 year
conditions
Extreme shock loads or high 3 to 6 months
temperatures

REDUCERS
The following reducer information is concerened primarily with worm gear reducers. If you conveyor is

equipped with another type, refer to the manufacturer's recommendations for installation and
maintenance sent along at time of shipment.

Ventilation - During normal operation, gear reducerrs build up heat and pressure that MUST be vented
to protect the seals and gears. If not pre-installed, a vent plug will be attached to the reducer for field
installation. Remove the topmost drain plug annd install the vent plug securely in place.

Cleaning - After approximately two fo three weeks of operation the reducer should be drained, flushed
out, and refilled to the proper level with fresh oil. (This is required to remove brass particles caused
during the normal wear-in period of the worm gear.) Afterwards, the oil should be changed in your
reducer every 2,500 hours or six months, whichever occurs first. Where high temperatures and/or dirty
atmosphere exist, more frequent changes may be necessary. Periodically check reducer to ensure that
the proper level of oil is in the reducer. Too littie oil will cause accelerated wear on the gears. Too much
oil can cause overheating, seal deterioration, and leakage.

Lubrication - The proper oil to use in your reducer depends on worm R.P.M.’s, ambient temperature, and
severity of use. The chart below can be referred fo for reducers with 1,750 R.P.M. worm travel, under
normal duty, and with ambient temperatures from 18 degrees F through 125 degrees F. (For other
temperatures, consult factory.)

Temperature - Most units are supplied with worm gear reducers. These units may run at temperatures
between 100 to 200 degrees F. (Higher temperatures are especially common during start up.) There is
no need to worry unless temperatures exceed 200 degrees F.

15° to 60° F 50° to 125° F Reducer Size | 45 60 | 70 | 80 | 100

A.G.M.A. #7 Compound A.G.M.A. #8 Compound Worm Over 7 12 | 21 | 30 | 64
Mobil-Compound #DD Mobil-# 600W Super Cyl. Oil Worm Under 18 | 16 | 28 | 42 | 81
Shell-Macoma Oil # 69 Shell-Valvata-Oil J81 & J182 Vert. Output 12 | 14 | 25 | 36 | 72
Sinclair-# 87 HD Oil Sinclair-Superheat Valve Oil
Sun-Sun EP 1110 Sun-Sun EP1150
Texaco-Vanguard Cyl Oil | Texaco-650 Cyl Oil
Keystone-WG 1X QOil Keystone-WG B Oit
Gulf-EP Lubricant # 115 Gulf-EP Lubricant #145

70 | oe0000.05211  PTIOW



Appendix

MATERIAL SAFETY DATA SHEETS
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MSDS

PORT 16 -
MATERIAL SAFETY DATA SHEET - COMPLIES WITH 29 CFR 1910-1200
-F-O-F;MAT AIGP DATE PRINTED - 05/08/86 REVISED - 02/1.4;9-6.
SECTION |
MANUFACTURERS NAME:
CUSTOM-PAK PRODUCTS, INC. MANUFACTURERS CODE 1.D.: 13E008N-12A HMIS INFORMATION:
N115 W19150 EDISON DRIVE HEALTH........ 2
GERMANTOWN, Wi 53022 PRODUCT CLASS: AEROSOL PAINT FLAMMABILITY. . 4

REACTIVITY..... 1
INFORMATION TELEPHONE: (414) 251-6180 PRODUCT DESC: 00002871-0000-N PROTECTIVE EQ. .

NEW PFLOW BLUE
ENAMEL
24 HR. EMERGENCY TELEPHONE: 1-800-688-4005 MANUFACTURED FOR. C1113
' ' PFLOW INDUSTRIES, INC.
FOR EMERGENCY SITUATIONS REFERENCE 13E006N-12A MILWAUKEE, Wi 53209

--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------

VOLATILE VAPORPRESSURE ~ OSHA  ACGIH  SARA313  LISTED CARCINOGEN
INGREDIENT CAS # % BY LEL - mmHg @20C PEL-PPM  TLV-PPM  UISTED  NTP  IARC OSHA
WEIGHT

ACETONE 67-64-1 32.00 12.8 181.0 750.0 750.0 N N N N
VMaP 64742-89-8 18.40 1.0 15.0 300 300 N N N N
NAPHTHA/NAPHTHA
PROPANE 74-98-6 18.24 22 1100 1000 1000 N N N N
N-BUTANE 106-97-8 5.76 1.8 17.0 800 800 N N N N
XYLENE 1330-20-7 8.36 1.9 §.1 100 100 Y N N N
*TOLUENE 108-88-3 3.12 1.2 220 100 50 Y N N N
N-BUTYL ACETATE 123-86-4 1.68 1.7 8.4 150 150 N N N N
*SEE WARNING SECTION V

............................................................................................

............................................................................................

BOILING RANGE: 43F TO 340F % VOLATILE BY VOLUME: 80-88 VAPOR DENSITY: Heavier than Air
APPEARANCE: Opaque Spray

WEIGHT PER GALLON: 6.179 WATER SOLUABILITY: Negiligible ODOR: Soivent Odor
EVAPORATION RATE: Faster than Ether

P A ek L e T PR R R R R R R LR R R R R IR adiadiadiddida i dididiedbdieiie i S

--------------------------------------------------------------------------------------------

DOT PROPER SHIPP.NG NAME: CONSUMER COMMODITY ID NO.: UN1950
HAZARD CLASS: ORM-D-AIR PACKAGE GROUP: LABEL REQUIREMENT:

EXTINGUISHING MEDIA: See (NFPA) CLASS B extinguisher, CO2 or foam.  FLASH POINT: 12F  LEL: See Section |l

UNUSUAL FIRE AND EXPLOSION HAZARDS: Pressure build up due to heat exposure may cause containers to explode.
Water may be used to cool ruptured containers.

SPECIAL FIRE FIGHTING PROCEDURES: Fight fire from safe distance. Wear full protective equipment, including seif-
contained breathing gear.

LEVEL 3 AEROSOL (NFPA 30B)

PFL-MSDS1
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MSDS

MATERIAL SAFETY DATA SHEET, PAGE 2 13E006N-12A  05/08/96

--------------------------------------------------------------------------------------------

EFFECTS OF OVEREXPOSURE: (ACUTE) Anesthetic effect. Irritation of the respiratory tract or acute nervous system
depression characterized by headache, dizziness, staggering gait, confusion, unconsciousness, or coma. EYE: Contact may
cause redness, iritation, tearing, and biurred vision. SKIN: Contact may dry skin causing cracks and irritation. INGESTION:
May be harmful or fatal if swallowed.

(CHRONIC) Reports have associated repeated and prolonged occupational overexposure to solvents with liver, kidney, brain
and nervous system damage. Intentional misuse by deliberately concentrating and inhaling the contents may be harmful or
fatal.

MEDICAL CONDITIONS PRONE TO AGGRAVATION BY EXPOSURE: Asthma and other respiratory ailments. Chemical
sensitization.

PRIMARY ROUTE(S) OF ENTRY: (X) DERMAL (X) INHALATION () INGESTION () ABSORPTION

EMERGENCY AND FIRST AID PROCEDURES: VAPORS: Remove from exposure. Administer oxygen if necessary. Calla
physician. EYES: Immediately flush eyes with water for at least 15 minutes. Get medical attention. SKIN: Remove
contaminated clothing and shoes. Wash cantact area with soap and water. Wash clothing and shoes before reuse.
INGESTION: Drink one or two glasses of water to dilute. Do not induce vomiting. Consult a physician or Poison Control
Center immediately.

*WARNING: Product contains a chemical(s) known to the State of Califomia to cause cancer, birth defects or other
repraductive harm.

--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------

STABILITY: STABLE (X) UNSTABLE (). HAZARDOUS POLYMERIZATION: MAY OCCUR () WILL NOT OCCUR (X).
CONDITIONS TO AVOID: High temperatures and open flames. INCOMPATIBLE MATERIALS TO AVOID: Unknown
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon Dioxide Carbon Monoxide.

U TR U R e ettt I R R N iR

--------------------------------------------------------------------------------------------

STEPS TO BE TAKEN IN CASE MATERIAL IS SPILLED OR RELEASED: Eliminate all ignition sources. Provide ventilation.
Coliect spills with absarbent materials and non-sparking tools. See Section VIIl for protective equipment.

WASTE DISPOSAL METHOD: Dispose of in accordance with Federal, State, and Local regufations. Da not incinerate
containers. -

--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------

RESPIRATORY PROTECTION: In open areas with unrestricted ventilation, an NIOSH/MSHA approved respirator to remove
solid airborne particles of overspray may be used if prolonged and repeated exposure is likely. In areas with restricted ventila-
tion, the use of an approved chemical/mechanical filter designed to remove both particles and organic vapors is recommended.
VENTILATION: Supply sufficient ventilation to keep air contaminant concentration below current OSHA (PEL) or ACGIH (TLV).
PROTECTIVE GLOVES: Use protective gloves if contact with product is likely.

OTHER PROTECTIVE EQUIPMENT: Safety glasses to prevent eye contact.

HYGIENIC PRACTICES: Wash hands before eating or using washroom.

............................................................................................

--------------------------------------------------------------------------------------------

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Do not store in areas above 100F or near fire or open flame.
When storing large quantities, storage conditions should comply with OSHA 1910.106.

OTHER PRECAUTIONS: Prevent prolonged or repeated breathing of vapor or spray mist. Do not take intemally. Keep out of
reach of children. Use with adequate ventilation.

PFL-MSDS1
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MSDS

1002 Hickory St. o Pswaukee, Wi 53072
{414) 691-1930 « FAX (414) 691-3892

TECHNICAL INFORMATION

COATING NUMBER: 170GY023 DATE: September 24,1999
DESCRIPTION: Grey H.S. Primer

WEIGHT PER GALLON, LBS: 11.99

TOTAL SOLIDS, % BY WEIGHT: 71.8

TOTAL SOLIDS, % BY VOLUME: 50.22
VISCOSITY: 21* Zahn 3

VOC, AS SUPPLIED (LBS/GAL): 3.40
FLASHPOINT, CLOSED CUP (SETAFLASH): 70° F
APPLICATION METHOD: Spray

REDUCTION FOR APPLICATION: None

CURE SCHEDULE: Air Dry

GLOSS:

VOC AT APPLICATION, LBS/GAL: 3.40

PFL-MSDS2
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MSDS

MATERIAL SAFETY DATA SHEET

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : GREY H S PRIMER

IDENTIFICATION NUMBER: 170GY023 DATE PRINTED: 09/2%/99
PRODUCT USE/CLASS : Alr dry primer

SUPPLIER: : MANUFACTURER :

Prime Coatings Prime Coatings

1002 Hickory Street 1002 Hickory Street

Pewaukee WI 53072 Pewaukee WI 53072

EMERGENCY TELEPHCNE: 414-691-1930 EMERGENCY TELEPHONE: 414-691-1930
7:30 am - 4:00 pm 7:30 am - 4:00 pm

PREPARER: Lori Schneider, PHONE: 414-691-1%30, PREPARE DATE: 09/21/99

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS

: WT/WT %
ITEM  ~e=-===---=- CHEMICAL NAME -----====---- CAS NUMBER EQUAL TO
0l VM&P Naphtha 8032-32-4 11.1 %
02 Xylene ‘ 1330-20-7 6.7 %
03 Toluene 108-88-3 5.0 %
04 Iscbutanocl , 78-83-1 3.2 %
05 Ethyl benzene : 100-41-4 1.7 %
---------------------- EXPOSURE LIMITS =-------ccceem=cc-a-
ACGIH QOSHA COMPANY
ITEM TLV-TWA TLV-STEL PEL-TWA PEL-CEILING TLV-TWA SKIN
01 300 ppm N.E. 300 ppm N.E. N.E NO
02 100 ppm 150 ppm 100 ppm 150 ppm N.E. NO
03 50 ppm N.E. 100 ppm 150 ppm N.E. YES
04 50 ppm N.E. 50 ppm N.E. N.E. NO
05 100 ppm 125 ppm 100 ppm N.E. NO

(See Section 16 for abbreviation legend)

SECTION 3 - HAZARDS IDENTIFICATION

#%* EMERGENCY OVERVIEW *#**: Flammable liquid! May cause eye irritation on
contact. Overexposure to vapors may cause dizziness or headache.

EFFECTS OF OVEREXPOSURE - EYE CONTACT: Can cause eye irritation, redness,
tearing.

(Continued on Page 2)

PFL-MSDS2
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MSDS

Product: 170GY023 Preparation Date: 0$/21/99 Page 2
SECTION 3 - HAZARDS IDENTIFICATION

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: Prolonged or repeated contact can
result in defatting and drying of the skin which may result in skin
irritation and dermatitis (rash).

EFFECTS OF OVEREXPOSURE - INHALATION: Excessive inhalation of vapors can
cause nasal and respiratory irritation, and central nervous system effects
such as dizziness, fatigue, nausea,_headache.

EFFECTS OF OVEREXPOSURE - INGESTION: Can cause gastrointestinal
irritation, nausea, vomiting, or diarrhea.

EFFECTS OF OVEREXPOSURE - CHRONIC HAZARDS: Possible reproductive hazard.
Overexposure may cause kidney damage. May cause liver disorder {(e.g.,
edema, proteinuria) and damage. May cause cardiovascular disorder and
damage. May cause brain cell damage from deliberate and abusive inhalation
of vapors. May affect the blood, causing anemia. Toluene and xylene have
been found to be orotoxins, that is, exposure to these solvents may cause
hearing loss. More severe effects can result when chemical exposure is
combined with noise exposure, even if these exposures are below the
recommended limits.

PRIMARY ROUTE(S) OF ENTRY: SKIN CONTACT TINHALATION

SECTION 4 - FIRST AID MEASURES

FIRST AID - EYE CONTACT: Immediately flush eyes with plenty of water for
at least 15 minutes. Get medical attention if irritation persists.

FIRST AID - SKIN CONTACT: Wash with soap and water. Get medical attention
if irritation develops or persists. Wash contaminated clothing before
reuse.

FIRST AID - INHALATION: Remove to fresh air. If not breathing, give
artificial respiration. If breathing is difficult, give oxygen. Get
immediate medical attention.

PIRST AID - INGESTION: If swallowed, do NOT induce vomiting. Give victim
a glass of water or milk. Call a ghysician or poison control center
immediately. Never give anything by mouth to an unconscious person. If
swallowed, do not induce vomiting. Aspiration of this material into the
lungs may cause chemical pneumonitis, which may be fatal.

SECTION 5 - FIRE FIGHTING MEASURES

FLASH POINT: 70 F LOWER EXPLOSIVE LIMIT:
(TAGLIABUE CLOSED CUP) UPPER EXPLOSIVE LIMIT:

SO
ouw
s &

AUTOIGNITION TEMPERATURE: N.D.

{Continued on Page 3)

PFL-MSDS2
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MSDS

‘Product: 170GY023 Preparation Date: 09/21/99 Page 3

SECTION S - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIR: ALCOHOL FOAM CO2 DRY CHEMICAL FOAM

UNUSUAL FIRE AND EXPLOSION EHAZARDS: Vapors can travel along the ground to
a gource of ignition and flashback. Flammable Liquid. Can release vapors
that form explosive mixtures at temperatures at or above the f£lashpoint.

SPECIAL FIREFIGHTING PROCEDURES: Containers can build up pressure if
exposed to heat (fire). As in any fire, wear self-contained breathin
apparatus pressure-demand (MSHA/NIOSH approved or equivalent) and fulg
protective gear. Water runoff can cause environmental damage. Dike and
collect water used to fight fire. Use water with caution. Since this
,miaiterial may be lighter than water and insoluble, use of water may spread
the fire.

SECTION & - ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Avoid runoff -
into storm sewers and ditches which lead to waterways. Absorb small spills
with inert material and place in chemical waste container. For a large '
spill: dike area of spill and pump to salvage container. Collect

remainder on inert material and place in chemical waste container. Wear
organic vapor respirator. Remove all sparks, flames, and other sources of
igniticn from the area and allow any hot surfaces to cocl. Use
non-sparking tools only. Ventilate area thoroughly.

SECTION 7 - HANDLING AND STORAGE

HANDLING: "Empty" containers retain product residue (liguid and/or wvapor)
and can be dangerous. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL,
GRIND, OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC
ELECTRICITY, OR OTHER SQURCES OF IGNITION; THEY MAY EXPLODE AND CAUSE
INJURY OR DEATH. Empty drums should be completely drained, properly bunged
and promptly returned to a drum reconditioner, or properly disposed of. ’
Wash thoroughly after handling. Use with adequate ventilation. Follow all
MSDS/label precautions even after container is emptied because it may
retain product residues. Ground and bond containers when transferring
material. Use spark-proof tools and explosion procf equipment.

STORAGE: Keep away from heat, sparks and flame. Keep container closed
when not in use.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS: Use explosion-proof ventilation equipment.

. Facilities storing or utilizing this material should be equipped with an
eyewash facility and a safety shower.

RESPIRATORY PROTECTION: NIOSH/MSHA approved réspirator should be worn to

(Continued on Page 4)

PFL-MSD2
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MSDS

-Product: 170GY023 Preparation Date: 09/21/99 Page 4
SECTION 8§ - EXPOSURE CONTROLS/PERSONAL PROTECTION

avoid inhalation. Local exhaust ventilation may be necessary to control
any air contaminants to within their TLVs during the use of this product.
Ventilation rates must be maintained to keep exposure below the TLV or PEL.
Otherwise, an approved organic vapor respirator must be used. A
respiratory protection grogram that meets OSHA 1910.134 and ANSI Z88.2
requirements must be followed whenever workplace conditions warrant a
respirator's use.

SKIN PROTECTION: Gloves should be worn to avoid prolonged skin contact.
Chemically resistant gloves should be worn if contact is likely.

EYE PROTECTION: Wear safety glasses with side shields or goggles.

OTHER PROTECTIVE EQUIPMENT: Where splashing is possible, an impermeable
apron and boots should be worm. 4

HYGIENIC PRACTICES: Wash hands before eating. Remove contaminated
clothing and wash before reuse. Use only in a well ventilated area. Avoid
contact with eyes, skin, and clothing.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES )

/

BOILING RANGE : 226 - 285 F VAPOR DENSITY : Is heavier than air
ODOR : Solvgnt ODOR THRESHOLD : N.D.

APPEARANCE : Liquid EVAPORATION RATE: Is faster than Butyl
SOLUBILITY IN H20 : None Acetate

FREEZE POINT : N.D. SPECIFIC GRAVITY: 1.4457

VAPOR PRESSURE : N.D. PE @ 0.0 % : N.D.

PHEYSICAL STATE : N.D. VISCOSITY + N.D.

WEIGHT % SOLIDS » 71.80

(See Section 16 for abbreviation legend)

SECTION 10 - STABILITY AND REACTIVITY

CONDITIONS TO AVOID: Hazardous polymerization will not occur.
INCOMPATIBILITY: Avoid contact with oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS: Burning may produce carbon dioxide and
carbon monoxide. Products containing nitrocellulose produce oxides of :
nitrogen if burned. :
HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.

STABILITY: This product is stable under normal storage conditions.

{Continued on Page 5)
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- Product: 170GY023 Preparation Date: 09/21/99 Page S
. SECTION 11 - TOXICOLOGICAL PROPERTIES

No product or compenent toxicological information is available.

Toxic section 11B: No Information.

SECTION 12 - ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION: No Informaticn.

SECTION 13 - DISPOSAL CONSIDERATIONS

DISPOSAL METHOD: This material is a RCRA hazardous waste due to
ignitabiliti'. Some components may be listed wastes or on the land ban
form. Comply with all applicable federal, state, and local regulationms
when disposing of this material. This material may be fuel blended. This
material may be sent to a recycler for solvent recovery. '

SECTION 14 - TRANSPORTATION INFORMATION

DOT PROPER SHIPPING NAME: Paint

DOT TECHNICAL NAME:

DOT HAZARD CLASS: 3 A HAZARD SUBCLASS:

DOT UN/NA NUMBER: UN 1263 PACKING GROUP: II RESP. GUIDE PAGE: 127

SECTION 15 - REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Haz?.rdous by definition of Hazard Communication Standard (29 CFR
1510.1200

CERCLA - SARA HAZARD CATEGORY:

This Eroduct has been reviewed according to the EPA 'Hazard Categories'
promulgated under Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title III) and is considered, under
applicable definitions, to meet the following categories:

IMMEDIATE HEALTH HAZARD FIRE HAZARD

(Continued on Page 6)

PFL-MSD2
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“Product: 170GY023 Preparation Date: 09/21/99

Page 6

. SECTION 15 - REGULATORY INFORMATION

SARA SECTION 313:

This product contains the follow;n substances subject to the reporting
requirements of Section 313 of Title III of the Superfund Amendments and

Reauthorization Act of 1986 and 40 CFR Part 372:

----------- CHEMICAL NAME --=-----==-=- CAS NUMBER
Xylene 1330-20-7
Toluene - 108-88-3 -
Ethyl benzene 100-41-4

Cobalt compounds .
INTERNATIONAL REGULATIONS: AS FOLLOWS -

CANADIAN WHMIS: This MSDS has been prepared in compliance with Controlled

Product Regulations except for use of the 16 headings.

CANADIAN WEMIS CLASS: No information available.

SECTION 16 - OTHER INFORMATION

HMIS RATINGS - HEALTH: 1 FLAMMABILITY: 3 REACTIVITY: O
PREVIOUS MSDS REVISION DATE: 09/21/99
VOLATILE ORGANIC COMPOUNDS (VOCS): 3.40 1bs/gal, 407 grams/ltr

LEGEND: N.A. - Not Applicable, N.E. - Not Established,
N.D. - Not Determined ’

The information contained on this MSDS has been checked and should be
accurate. However, it is the responsibility of the user to comply with all

Federal, State, and Local laws and regulations.

<END OF MSDS»>

PFL-MSD2
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MSDS

Division of Prime Leather Finishes
1002 Hickory St. » Pewaukee, Wi 53072
{414) 891-1930 ¢ FAX (414) 891-3892

TECHNICAL INFORMATION

COATING NUMBER: 170BE031 DATE: 27 September 1999
DESCRIPTION: High-Solids Blue Enamel

WEIGHT PER GALLON, LBS: 11.86

TOTAL SOLIDS, % BY WEIGHT: 71.4

TOTAL SOLIDS, % BY VOLUME: 51.5

VISCOSITY: 19 Séconds Zahn 3/ 74° F

VOC, AS SUPPLIED (LBS/GAL): 34
FLASHPOINT, CLOSED CUP (SETAFLASH): éer MSDS
APPLICATION METHOD: Conventional spray
REDUCTION FOR APPLICATION: None Required
CURE SCHEDULE: Dry to touch 30- 1 hour'

GLOSS: 12-16 (60°)

VOC AT APPLICATION, LBS/GAL: 3.40

PFL-MSD3
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MSDS

MATERIAL SAFETY

DA

TA SHEET

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME

BLUE ENAMEL

IDENTIFICATION NUMBER: 170BE031
PRODUCT USE/CLASS :

SUPPLIER:
Prime Coatings
1002 Hickory Street

DATE PRINTED: 09/29/99

MANUFACTURER :
Prime Coatings
1002 Hickory Street

Pewaukee WI $3072 Pewaukee WI 53072

EMERGENCY TELEPHONE: 414-691-1930
7:30 am - 4:00 pm

PREPARER: Brenda Schoenike, PHONE: 414-691-1930, PREPARE DATE: 09/29/99

EMERGENCY TELEPHONE: 414-691-1930
7:30 am - 4:00 pm

SECTION 2 - COMPOSITION/ INFORMATION ON INGREDIENTS

WT/WT %
ITEM = w====m=m==-=-- CHEMICAL NAME -----=---e--- - CAS NUMBER EQUAL TO
01 Xylene 1330-20-7 9.3 %
c2 VM&P Naphtha 8032-32-4 5.2 %
" 03 Toluene 108-88-3 4.9 %
04 Iscbutanol 78-83-1 3.4 %
05 Methoxy propyl acetate 108-65-6 2.6 %
06 Ethyl benzene 100-41-4 2.3 %
---------------------- EXPOSURE LIMITS -----creo----mmcemaaae
ACGIE - OSHA COMPANY
ITEM TLV-TWA TLV-STEL PEL-TWA PEL-CEILING TLV-TWA SKIN
0l 100 ppm 150 ppm 100 ppm 150 ppm N.E. NO
02 300 ppm N.E. 300 ppm N.E. N.E. NO
03 50 ppm N.E. 100 ppm 150 ppm N.E. YES
04 S0 ppm N.E. 50 ppm N.E. N.E. NO
05 N.E. N.E. N.E. N.E. N.E. NO
06 100 ppm 125 ppm 100 ppm N.E. NO

(See Section 16 for abbreviation legend)

SECTION 3 - HAZARDS IDENTIFICATION

*%* EMERGENCY OVERVIEW *%%:

contact. Overexposure to vapors may cause dizziness or headache.

EFFECTS bF OVEREXPOSURE - EYE CONTACT:

Flammable liquid!

May cause eye irritaticn on

Can cause eye irritation, redness,

{Continued on Page 2)
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. Product: 170BE031 ‘ Preparation Date: 09/29/99 Page 2
SECTICN 3 - HAZARDS IDENTIFICATION

tearing.

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: Prolonged or repeated contact can
result in defatting and drying of the skin which may result in skin
irritation and dermatitis (rash).

EFFECTS OF OVEREXPOSURE - INHALATION: Excessive inhalation of vapors can
cause nasal and respiratory irritation, and central nervous system effects
such as dizziness, fatigue, nausea, headache.

EFFECTS OF OVEREXPOSURE - INGESTION: Can cause gastrointestinal
irritation, nausea, vomiting, or diarrhea.

EFFECTS OF OVEREXPOSURE - CHRONIC HAZARDS: Possible reproductive hazard.
Overexposure may cause kidney damage. May cause liver disorder (e.g.,
edema, proteinuria) and damage. May cause cardiovascular disorder and
damage. ' May cause brain cell damage from deliberate and abusive inhalation
of vapors. May affect the blood, causing anemia. Toluene and xylene have
been found to ge orotoxing, that is, exposure to these solvents may cause
hearing loss. Mcre severe effects can result when chemical exposure is
combined with noise exposure, even if these exposures are below the
recommended limits. :

PRIMARY ROUTE(S) OF ENTRY: SKIN CONTACT INHALATION

SECTION 4 - FIRST AID MEASURES

FIRST AID - EVE CONTACT: Immediately flush eyes with plenty of water for
at least 15 minutes. Get medical attention if irritation persists.

FIRST AID - SKIN CONTACT: Wash with socap and water. Get medical attention
if irritation develops or persists. Wash contaminated clothing before
reuse.

FIRST AID - INHALATION: Remove to fresh air. If not breathing, give
artificial respiration. If breathing is difficult, give oxygen. Get
immediate medical attention.

FIRST AID - INGESTION: If swallowed, do NOT induce vomiting. Give victim
a glass of water or milk. Call a ghysician or poison control center
immediately. Never give anything by mouth to an unconscious person. If
swallowed, do not induce vomiting. Aspiration of this material into the
lungs may cause chemical pneumonitis, which may be fatal.

SECTION S5 - FIRE FIGHTING MEASURES

FLASH POINT: 70 F LOWER EXPLOSIVE LIMIT: 0.
3

%
(TAGLIARUE CLOSED CUP) ‘ UPPER EXPLOSIVE LIMIT: 1 %

9
.1

AUTOIGNITION TEMPERATURE: N.D.

{Continued on Page 3)
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SECTION 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA: ALCOHOL FOAM CO2 DRY CHEMICAL FOAM WATER FOG

UNUSUAL FIRE AND EXPLOSION HAZARDS: Vapors can travel along the ground to
a source of ignition and flashback. Flammable Liquid. Can release vapors
that form explosive mixtures at temperatures at or above the flashpoint.

SPECIAL FIREFIGHTING PROCEDURES: Containers can build up pressure if
exposed to heat (fire). As in any fire, wear self-contained breathin
apparatus pressure-demand (MSHA/NIOSE approved or equivalent) and ful
protective gear. Water runoff can cause environmental damage. Dike and
collect water used to fight fire. Use water with caution. Since this
mitegial may be lighter than water and insoluble, use of water may spread
the fire.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Avoid runocff ..
into storm sewers and ditches which lead to waterways. Absorb small spills
with inert material and_glace in chemical waste container. For a large ‘
gpill: dike area of spill and pump to salvage container. Collect

remainder on inert material and place in chemical waste container. Wear
organic vapor respirator. Remove all sparks, flames, and other sources of
igniticn from the area and allow any hot surfaces to cool. Use

non-sparking tools only. Ventilate area thoroughly.

SECTION 7 - HANDLING AND STORAGE

HANDLING: "Empty"” containers retain product residue (liquid and/or vapor)
and can be dangercus. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL,
GRIND, OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC .
ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY MAY EXPLODE AND CAUSE
INJURY OR DEATH. Empty drums should be completely drained, properly bunged
and promptly returned to a drum reconditioner, or properly disposed of. ’
Wash thoroughly after handling. Use with adequate ventilation. Follow all
MSDS/label precautions even after container is emptied because it may
retain product residues. Ground and bond containers when transferring
material. Use spark-proof tools and explosion proof eguipment.

STORAGE: Keep away from heat, sparks and flame. Keep container closed
when not in use.

SECTION & - EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS: Use explosion-proof ventilation equipment. |
Facilities storing or utilizing this material should be equipped with an
eyewash facility and a safety shower.

RESPIRATORY PROTECTION: NIOSH/MSHA approved respirator should be worn to

(Continued on Page 4)
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SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

avoid inhalation. Local exhaust ventilation may be necessary to control
any air contaminants to within their TLVs during the use of this product.
Ventilation rates must be maintained to keep exposure below the TLV or PEL.
Otherwise, an approved organic vapor respirator must be used. A
respiratory protection Erogram that meets OSHA 1910.134 and ANSI 2Z88.2
requirements must be followed whenever workplace conditions warrant a
respirator's use. :

SKIN PROTECTION: Gloves should be worn to aveid prolonged skin contact.
Chemically resistant gloves should be worn if comtact is likely.

EYE PROTECTION: Wear safety glasses with side shields or goggles.

OTHER PROTECTIVE EQUIPMENT: Where splashing is possible, an impermeable
apron and boots should be worn.

HYGIENIC PRACTICES: Wash hands before eating. Remove contaminated
clothing and wash before reuse. Use only in a well ventilated area. Avoid
contact with eyes, skin, and clothing.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

BOILING RANGE : 226 - 285 F VAPOR DENSITY : Is heavier than air
ODOR : Solvent odor ODOR THRESHOLD : N.D.

APPEARANCE : Blue liquid EVAPORATION RATE: Is faster than Butyl
SOLUBILITY IN H20 : None Acetate

FREEZE POINT : N.D. SPECIFIC GRAVITY: 1.4248

VAPOR PRESSURE : N.D. pH @ 0.0 % : N.D.

PHYSICAL STATE : N.D. VISCOSITY : N.D.

WEIGHT % SOLIDS s 71.36

(See Section 16 for abbreviation legend)

SECTION 10 - STABILITY AND REACTIVITY

CONDITIONS TO AVOID: Hazardous polymerization will not occur.
INCOMPATIBILITY: Avoid contact with oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS: Burning may produce carbon dioxide and
carbon monoxide. Products containing nitrocellulose produce oxides of
nitrogen if burned. ,

HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.

STABILITY: This product is stable under normal storage conditions.

(Continued on Page 5)
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SECTION 11 - TOXICOLOGICAL PROPERTIES

No product or component toxicological information is available.

Toxic section 11B: No Information.

SECTION 12 - ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION: No Information.

SECTION 13 - DISPOSAL CONSIDERATIONS

DISPOSAL METHOD: This material is a RCRA hazardous waste due to
ignitabilit¥. Some components may be listed wastes or on the land ban
form. Comply with all applicable federal, state, and local regulations
when disposing of this material. This material may be fuel blended. This
material may be sent to a recycler for solvent recovery. '

SECTION 14 - TRANSPORTATION INFORMATION

DOT PROPER SHIPPING NAME: Paint

DOT TECHNICAL NAME:

DOT HAZARD CLASS: 3 . HAZARD SUBCLASS:

DOT UN/NA NUMBER: UN-1263 PACKING GROUP: II RESP. GUIDE PAGE: 127

SECTION 15 - REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (23 CFR
1810.1200)

CERCLA - SARA HAZARD CATEGORY:

This product has been reviewed according to the EPA 'Hazard Categories!
promuﬁgated under Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title III) and is considered, under
applicable definitions, to meet the following categories:

IMMEDIATE HEALTH HAZARD FIRE HAZARD

(Continued on Page 6)
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SECTION 15 - REGULATORY INFORMATION

SARA SECTION 313:

This product contains the following substances subject to the reporting

requirements of Section 313 of Title III of the Superfund Amendments

Reauthorization Act of 1986 and 40 CFR Part 372:

mmmmeoooea- CHEMICAL NAME -----=---== CAS NUMBER
Xylene 1330-20-7
Toluene A 108-88-3
Ethyl benzene : 100-41-4

Cobalt compounds
INTERNATIONAL REGULATIONS: AS FOLLOWS -

3

WT

wd

ON kLN
HWwoW
L & X X 4

CANADIAN WHMTIS: This MSDS has been prepared in compliance with Controlled

Product Regulations except for use of the 16 headings.
CANADIAN WHMIS CLASS: No information available.

SECTION 16 - OTHER INFORMATION

HMIS RATINGS - HEALTH: 1 FLAMMABILITY: 3 REACTIVITY: O
PREVIOUS MSDS REVISION DATE: 09/29/9%
VOLATILE ORGANIC COMPOUNDS (VOCS): 3.40 lbs/gal, 407 grams/ltxr

LEGEND: N.A. - Not Applicable, N.E. - Not Established,
N.D. - Not Determined

The information contained on this MSDS has been checked and should be
accurate. However, it is the responsibility of the user to comply with all

Federal, State, and Local laws and regulations.

<END OF MSDS>
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NATERIAL SAFETY DATA BULLETIN

1. PRODUCT AND COMPANY IDERTIFICATION

APPROYVAL DATE: 03/12/98
PRODUCY BAKE: HMOBIL SHC &34
SUPPLIER: MORIL OIL CORP.
NORTH &MERICA MaRRETING AND REFINING
322% GALLORS RD,
FAIRFAX, . ¥VA 22037

24 - Hour Emergency {(call collect}: &09~737-4411
Product and HSDS Information: BOO~662-4535 HQG-22h~45644
CHEXTREC: Bi0~624-9300 202-483-7616

2. CGX?QSE?EQHfKH?GRKAIZSK OGN IKGREDIENTS

CHENMICAL HAMES AND SYNONYKS: SYN. HYDROCARBONS AND ADDITIVES
INGEEDIENTS COKRSIDERED HAZARDOUS 7O BEALTH:
This product is nol formulalted Lo coniain ingredients whizh have
sxposore limits established by U.S. aganciss. It ig not hazardous to
hezith sz defined by the European Union Dangerous
Substances/Preparations Directives. Ses Section 15 for a regulatory
snalysia of the ingredients.

Sse Secbion 1% for European Label Informelion.

See Ssction 8 for exposure limits (if zpplicable),

3. HBAZARDS IDENTIFICATION

oo 90

US OSHA HAZARD COMMUNICATION STANDARD: Producl assessed in sccordance
with OSHA 29 CFR 1910.1200 snd delermined not Lo ke haracdaus,

EFFECTS OF OVEREXPOSURE: No significant effecls expectsd.

EMERGENCY KESPORSE DATA: Straw Liguid. DOT ERG No. ~ Ha

%

- W pn

&, FIRST AID MEASURES

.

EYE CONTACT: Flush thoroughly with water. If irritation occurs, cail
8 physician. k

SKIN COBTACT: Wash contact areas with soap snd water.

INBALATION: Hot expected to be a problem.

INGESTION: XNe! expacted to be » problem. However, {f greatsr than 1/2
liter{pint} ingested, immediately give 1 tag 2 glasses of water

{Section continued next page) PFL-MSDS4
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and call a physician, hospiltal emergency room or poison control
center for agsisiafce. Do not induce vomiling of give anything
by mouth to an UNTORSCIoUE PLIEON.

3. FIRESPIGHTING MEASURES

EXTINGUISHING MEDIA: Carbon dioxide, foam, dzy chenical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water. or foam may cause frolhing.
fise water to kesp firs sxpcﬁe& ronaﬁanarz'acaig Hater Spray Ay
be used to flush spills away £rom axpasurs. Prevent runcff from

_ fire control or dilubien Erom entering stre&mﬁ, SBWELS, O

drinking water supply.

SPECIAL PROTECTIVE EQUIPMERT: For firez ip enclosed zreas, fire
fFightere musl use self-contained breathing spparatus.

UNUSUAL FPIRE AND EXPLOSTON HAZARDS: None. Flash Peint C(F):
210410} {(aSTH D-92). Flgemzble limits ~ LEL: Na, uaL R4,

NPPA HAZARD ID: Hemlth: 0, Flammabilitys 1, Reactivity: 0

HAZARDOUS DECONPOSITION ?RODSCTS Carbon uonoxzde. Elemental wxides.
Hatul oxides.

6. ACCIDENTAL RELEASE MEASUKES

NOTIFICATION FROCEDURES: Repert spills’as vequired fo approgriats
authorities. U. §. Coas! Gusrd regulalions require immediale
raporting of spills that tnulé_ssach any waterway including
intermittenl dry creeks. Repori spill to Coast Guaxd toll free
number (BOO) 424~8B02. In case of accident oz road spill nolify
CHEMTREC (800} 426~9300. R

PROCEDURES IF MATERIAL IS RELEASED GR SPILLED adgerh on fire
retardant treated sawdust, diatomaceous earth, etc. Shovel up
and dispose of at an sppropriate wasle disposal facilily im
accordance with current applicable laws and rsgulattons, and
product characleristics at time of disposal.

ENYIRONMENTAL PRECAUTIONS: Prevent spills from entering storm sewsry
or draing snd contact with seil.

PERSOHAL FPRECAUTIONS: See Section 8

.t o vt

7. HANDLING AND STORAGE

Ao -

HANDLING: No special precautions are necessary bsyond normal good
hygiene practices. See Section 8 for additional personal
profection advice when handling this product.

STORAGE: Do nol atere in open or unliaballed containers. Store avay
from strong oxidizing egenis or combuatzhie naterial.

PFL-MSDS4
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

YENTILATION: Neo special requirements under ordinary conditions of use
aAd with adequate ventilation.

RESPIRATORY PROTECTION: No special reguiremsnis under ordinury
conditions of use and with adeguale venlilation.

EYE PFROTECTION: Normal Lndustrzal eys pratect;sn practices should be
employed.

SKIN PROTECTION: No specizl egui xant raquxreé. Howaver, good
personal hygiene g:actzcea-xh@uid alvays. e followed,

EXPOSURE LIMITS: This product does nol conltain sny componsnts which
have recognizéd exposurs limits, However, & threshoeld limit
value of 5.00 mg/m3 iz suggested For oil mist.

2. PHYSICAL AND CHEMICAL PROPERTIES

Typical physical properties are gi?en heiow. Consult Product Dats Sheet
for zpecific details.

APPEARANCE: Liguid
LCOLOR: Straw
ODOR: Mild

o DDOR THRESHOLD-ppm: NE

: pH: N4
BOILING. POINT C(F): > 316(600)
MELTIRG BPOINT C{F): Na S
FLASE POINT C(¥): > ZI10{41D) (Aszx n»qz}
FLAMMABILITY: XNE
AUTO FLAMMABILITY: NE
EXPLOSIVE PROPERTIES: N&
QXIDIZING PROPERTIES: Na
¥YAPOR PRESSURE-mmilg 20 C: < G 1
YAPOR DENSITY: > 2.0
EVAPORATION RATE: NE
RELATIVE DENSITY, 15/6 C: 0.849
SOLUBILITY IN WATER: Negligible
PARTITION COEFFICIENT: > 3.5
VISCOSITY AT 40 €, oSt: > 418.5
VISCOSITY AT 100 C, <8t: 45,8
POUR POIRT C{F): —40{~40)
FREEZING POINT C{¥): NE
YOLATILE ORGANIC COMPOUND: N&

NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE
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10, STABILITY ARD REALTIVIYY

STABILITY (THERMAL, LIGHT, ETC.): Stsble.

CORDITIONS TO A¥QID: Extrems heal.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTIS: Carbon monoxide, Elemantsl oxides.
Metal oxides. _ I .

HAZARDOUS POLYHERIZATION: Will nof occur.

11. TOXICOLOGICAL DATA

~==#CUTE TOXKICOLOGY~~—

ORAL TOXICITY (RATS): Practicslly nom~toxic (LD50: grsater than 2000
mg/kg) . ———Based on testing of similer producta and/er the
componants. . : .

DERMAL TOXICITY (RABBITS): Practically nentoxic (LDSQ: greater than
2000 mg/kg) . -~--Based on testing of similar products and/or the
componanis . ;

INHALATION TOXICITY (RAIS): Not applicable ~—Harmful concentralions
of mists snd/or vapors are unlikely to be encountered through any
cuslomary or reascnrbly foreseeabls handling, use, or misuse of
this produch. o ’ ‘

EYE IRRITATION (RABBITS}: Practically non-irsitating. (Draize scors:
greater than € bul 15 or less). ~——Bazed on Lesling of similar
products and/or the compenents. " -~ .

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Ircitation Index: greater than 0.5 but less than 3). -———Based
on Lesting of similar products andfor the components.

OTHER ACUTE TOXICITY DATA: The acute toxicological resulls summarized
above are based on lesting of representative Mobil products.
Representalbive Mobil formulatione have shown no acute effscts,
administered vis the inhalation route, when tested at maximum
attainable oil misl or vapor concentrations.

~~~0THER TOXICOLOGY DATA--—

This product is formulated with a syntheltic hydrocardbon as the base
stock. The Mobil Environmental and Health Sciences Laharatory
has tested representaltive synthetic base stosks Lo agsass Lheir
potantial adverse effects on humen health., Aszensment of homan
heslth effects waz based on acuts oral, dermal, and inbalation
toxicily; eye and skin irritation; subchronic dersal toxicily and
reproductive studies; guines pig sensitization; and mutagenicity
and chremosomal damage assays. None of thege base stocks appears

t¢ pose 3 health harard to humans under conditions of expescled
use.
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12, ECOLOGICAL INFORMATIONW

ENVIRONMERTAL FATE AND EFFECTIS: This producl is8 expected Lo be
irérently biodegradable. Thers is no svidence bto suggsest
bicaccumuiation will occour,

Acutes LC/EC30 Fish: Juvenile Rainbow Troub: Pracktically
non~toxic —--Bazed on testing of mimilar produclts.

Accidental apillage uayliﬁaa5:$ pesetration in the soil and
groundwater. However, there is no evidence that this would cause
adverse scologicoal sffects.

13. DISPOSAL CONSIDERATIONS

HWASTE DISPOSAL: Product is suitable for burning in an snclosed,
controlled burner for fuel value or dizpossl by supervised
incineration. Such burning may be limited pursuant to the
Resourcs Conservalion gnd Recovery Act. In additioen, the product
ig suitable for procesaing by an approved recycling facility or
can be disposed of at an sppropriate movernment waste dizposal
facility. Use of these methods i3 sinsect to user cowpliance
with applicable laws and regulations and consideration of produet
charscteristics 8t time of disposal.

RCRA IMFORMATION: The unused producht, in sar opinion, is neot
specifically listed by the EPA us 2 hazardous waste (43 CFR,
Part 261D}, sor ig it formulated Lo contain materials which
are listed hazardous wastes. It does nol axhibil the hazardous
?haractaristi:a of ignitedilirty, corrogivily, or reaclivily and
s nol formulaled wilh contaminants as determined by Che Toxicity
Characteristic Leaching Procedurs (ICLP). However, uszsd product
nay be ragulated.

14. TRANSPORT INFORMATION

-

USA DOT: NOT REGULATED BY US& DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
INO: NOT REGULATED BY INO.

IATA: NOT REGULATED BY I1aTa.

PFL-MSDS4
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15. REGULATORY INFORMATION

Governmental Inveniory Status: All components comply with T8CA, AICS
snd DSL.

EU Labeling: EU labeling not resguired.

U.8,. Supsrfund Amendments aﬁé;xﬁzgﬁbﬂfiZQKQQn Act (8ARA) Title III:¢
This product contains ne “ERIREMELY HAZARDOUS SUBSTANCES™.
Sera (31173123 REPORTABLE HAZARD CATEGORIES: Rone.

This product contains ne chemicals .raportable under
SARA {313} rexic release program.

THIS PRODUCT HAS BEEW AUTHORIZED BY USDA FOR USE UNDER THE FOLLOWING
CATEGORY: H2 - Lubricantsz With No Food Coentact

The Following product ing:edinatsfa:é citee on the ligis bDeiow:
CHEKICAL NaMy _ CAS KUMBER LIST CITATIONS

*%% %O REPORTABLE INGREDIENTS *%#

~~~ REGULATORY LISTS SEARCRED ——

1=ACGTH 4Ll 6<IARC 1 11=TSCA %  16=CA P65 CARC  21=LA& RIX
2=ACGIH Al  7=IARC 2&4  12=TSCA 5a2 17=CA PG5 REPRQ 22%HI 793
3=ACGIH 42  8=TARC 2B 13«TSCA Se  18=CA RIK 23=KN RIK
4~NTP CARC  9=OSHA CARC 14=TSCA 6  1S=FL RTK '26=KJ RTK
5sNTP SUS  10~OSHA 7 15=18CA 12b 20=IL ETK 25=PA RIK

26=RI RTK

Codg key: CARC~Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive
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16, OTHER INFORMATION

e el

USE: GEAR AND BEARING LUBRICANT

NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIWN PCBS.

Plsase call the Customer Rsi&eﬁ&&{ﬁeﬁt@t-031890*662*4525 for formulation
disclomure. ' R -

ettt e Fo e Fede e e B e e R AR A A KA e R e e e R e e A RSk e e Rk Rk R R R R A K ek kR de
For Internsl Use Only: KECy 1% 1% ¥a 1% 3%, KPPEC: &, REQ: US -~

HARKETIRG, SAFE USE: L S :
Fdek ok fofokokfek b ok idodtdok ki ke drde r fof Rk dok ook R kodok i S R fokodoko ek R dede de kool fek ik R R Rk ek de fe ek

Information given herein is offered in good faith zs sccurate, bul
withoul guarantee. Conditions of vge and suilabilily of the product for
perticular uvses are beyond our contrel; =ll risks of use of the product
ers therefors sssumsd by the usar znd WE EXPRESSLY DISCLAIM aLL
WARRANTIES OF EVERY RIND AKD HATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO IRE
USE OR SUITABILITY OF THE PRODUCI. Nothing is intended as a
recommendation for uses which infrings valid patente 27 as extending
License under vzlid patents. Approprizte warnings and safe handling
procedures should be provided Lo handlerz and users. Alterslion of

this document is strictly prohibited.. Except Lo the extent required

?y law, republicelion or relransmizsion of this document, in whele or

in part, is not permitted. ¥obil assuwes no responaibility For accuracy
of information unless the document iz the most current svailable from an
official Mobil distribution system. Mobil neither repregents nor
warranls that the format, content or product formulas contained in this

document comply with the lawe of any other country except the United
States of America. ‘

'ksh%'k*k‘k****fr**‘k*********kkk****kx‘n‘ck‘k*i’***k***fck*****kﬁ#ﬁkﬁ'&kicdc‘ir**‘k*:‘n%**‘k*
Copyright 1996 Mobil Corporation, All rights reserved '
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