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INTRODUCTION

HOW TO USE THIS MANUAL

This Owners Manual provides information and instruc-
tions on the installation, opemtion, and maintcnance of
Cleveland Modcl HHGD parallelshaft mixer reducers, Sizes
0 through 9. The Tahle of Contents will help you find any
informuation you might need, To obtain maximum perfor-
mance and trouble free service from this Cleveland
equipment, follow all instructions carefully. The Cleveland
Mixer Division of EMI offers installation service, mainte-
nance seminars and aids m planning spare parts pro-
grams, Contact EM] for details.

UNIT RATINGS & APPLICATIONS — Operate mixer
reducers only at the horsepower and speed indicated
on the namecplate. Do not operate HGIX units with the
output shafi in horizontal position. Consult EMI before
making any changes in operuting conditions of HGD
units, differing from “as built".

WARRANTY — EMI warrants that, for a period of one
year from the date of shipment, the product described
herein will deliver successfully its rated output as indi-
cated in the quotation, provided it is properly installed
and maintained, correctly lubticated, and operated in
ihe environment and within the limits of speed, torque
or other load conditions for which it was sold.




SECTION | — INSTALLATION

GENERAL INFORMATION

Description & identification
The HGD reducer is designed with a hollow cutput
shaft securcd 1o the mixer shaft by a tapered bushing
and keeper plate at the input-end.

EQUIPMENT OPTION: As an option Lo a hollow shaft
connection, HGD units may be connected to the intank
shaft by a flanged coupling Coupling connection
requires installation of a “stub-shaft” in the hollow shaft
bore of the reducer. Stub-shaft installation procedures
are discussed later in this muneat.

HGD» Units are powered by NEMA CPFace motors
mounted to an adapter, which is bolted to a plate on the
upper housing (see Fig. 2).

NOTE: Maximum input {(motor) speed is 1750 rpim.

MOUNTING OPTIONS: HGD maodels including diose

ftted for stub-shaft connection, may be rail, pedestal or
C-FACE ADAFTER

tank flanged mounted. The mounting-bolt foot-print in
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i’ SV CavER the housing base is square to permit 90° variations in
KEEPER, FLATE pasitioning; the underside of the base has also been
P - m LS. HOLLOW SHAFT drilled and tapped for mounting to a standard ASA

Figure 1 — Typical HGD reducer
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Figure 2 — Equipment features

Figure 3 — Mounting features




Uncrating & Inspection

Be sure to use care when uncrating and bandling
the mixer. Certain paris such as turbine hubs,
turbine blades, couplings, steady bearing, seals
and bardware may be packed individually inside
the crate.

Be sure all components are accounted for before
discarding packing materials.

The mixer should be carefully checked for pos-
sible shipping damage. Any damage should be
reported immediately to the TRANSPORTATION
COMPANY AND FMI, INC.

Improper bandling may cause damage Lo lbe
mixer and seriously reduce the service life. The
shaft has been siraigbiened to within 003"
Extra care should be taken to see that it is not
damaged in the process of uncrating,

NOTE: DO NOT LIFT OR SUPPORT THE MIXER
BY THE BOTTOM END OF THE SHAFT.

Shaft and Impellers

Shaft and Impeller Storage: During storage, be sure
that the shaft is fully supported along its entire length and
that heavy jtems are not place on top of the shaft. Similar
cautions should be taken for storage of impellers.

1. Mixer shafts should be removed from crates and coat-
ed with Cosmoline or a suitable preservative, (NOTE;
Even stainless steel shafis should be coated where
they come into contact with steel banding or hold-
down straps). Then recrate the shaft and provide sup-
port so that no bending or set takes place. Crate sup-
ports supplied by the factory, should be adequate.

When storing carbon steel shafts and impellers out
of doors, apply a suitable grease or rust preventive to
all parts.

2. Turbine parts should also be coated with a preserva-
tive, especially the bore of the turbine hub.

3. Mortors should be stored in a cool, dry environtment;
and the moter shafts rotated 360° at least once each

month.

4. Reducers which have been stored for an extended

period with no preventive maintenance, the top
cover should be removed and a preservative thor-
oughly sprayed into the housing, bearings and pears.
Once this is done, monthly spraying as outlined
above should be followed,

Lifting & Maoving

WARNING: Without ofl or molor, a Stze 6 HGD
Unit weighs 230 Ibs.* Do not attemprt to Hft or
move an HGD reducer without a crane, hoist, or
niber mechbanical assistance.

*Size 8 weighs 390 ths.; size 3 weighs 485 Ibs.

MOVING HGD REDUCERS — Refer to Fig. 4. Replace
thiee reducer housing flange fasteners with shouldered
eyebolts as shown. Use a three- leg sling to lift and posi-
tion the reducer.

NOTE: If the unit is being positioned for pre-installation
preparation or for service, the eyebolts may be left in
place. If the reducer is being positioned for final installa-
tion, the eyebolts must be removed after final placement
and the housing flange fasteners reinstalled and tight-
ened to the torque indicated in Table 1.

Table 1 — Housing Flange Fastener Torques

Unit Size Torque — Lb.-in.
6 330
8-9 825

SLING FROM
EYEBOLT

Figure 4 — Lifting a HGD {vertical shaft) reducer




Items Furnished With Reducer
Required parts furnished with a standard HGD or HGD
reducer include the following items:

« Tapered Bushing and Fastener

+ Shaft key, Qutput

+ Keeper plate (with setscrews)

+ Shaft key, Input

» Lower L.S. Bearing & Adapter

+ Low-speced scal cage-tank flange adapter with
O-Ring & Fasteners

* Air vent

+ Street-Elbow

« Dipstick bushing and dipstick

« CFlange Motor adapter and hardware includ-
ing H.S. Coupling

* Magnetic Drain Plug

INSTALLATION

Preface

Most mixer operational problems can be avoided by fol-
lowing proper installation and operation instructions.The
following is a list of suggestions to help insure proper
installation and therefore satisfactory mixer service,

= Before permancently wiring the motor, check for the
correct rotation of the low speed shalit.

* Read and follow the instructions of all tags and name-
plates before operating.

» Check the operating full load motor amperage and volt-
age before operating the mixer.

= Always operate the mixer in a fluid which has a specif-
ic gravity and viscosity less than or equal to the design
specific gravity and viscosity.

* When starting the mixer, make sure the impeller is not
buried in solids or a “set-up” Auid.

+ OQperate stuffing boxes or mechanical seals only at or
below the design temperatures and pressures specified
on the assembly drawing.

* When making field changes of motor horsepower,
mixer speed, shaft length, impeller diameter, width, etc.,
be sure to consult with Cleveland Mixer.

Before beginning work on any installation, make sure you
have all required parts. Keep all parts for a single installa-
tion together at all times.

Mixer Assembly
As previously mentioned there are two styles of agitators
that this manual addresses; Open and Closed tank.

Open tank models are typicallty mounted to a pair of
beams or bridge work that traverses the tank. This super
structurc can be cither independent from the vesscl oran
integral part of the tank itself.

Closed or sealed tank units are typically mounted cn ASA
schedule nozzles and incorporate some style of sealing
mechanism to contain pressure or rogue emissions.

Please refer to your equipment drawing for the specific
detail of your particular design.

In either case it is critical that the mounting afford a solid
foundation for the installation and not allow excessive
deflection of the equipment.

NOTE: Level the drive as closely as possible. This assutes
that the shaft will nurn in a true vertical position, as in fig-
ure 5.
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Mounting

Incorrect mounting is often a canse of mechanical diffi-
culty with a mixer. Unless specified on the mixer assem-
bly drawing, the mixer extension shaft is designed to run
in a true vertical position.

NOTE: Never angle or side mount. Never mount on a
nozzle or pad which is skewed away from horizontal.

+ While opcrating, there’s random fluid motion in the
vessel that exerts great forces on the extension shaft of
the mixer. The mixer accommodates these forces since
they are transmitted directly to the support mountings.
Therefore, the mounting system must be rigid. It must
support dead mixer weight as well as live mixer reac-
tions that result from Torque and Bending Moment (see
Figure 3). It is not enough to design the support system
for acceptable levels of stress. It must be rigid enough
to take care of start-up torgue load and preclude large
deflections which may result in mixer vibration.
Check the mixer assembly drawing, it inchides the
mixer weight, as well as the maximum values of torque
and bending moment. When designing the structure to
accormumnodate bending moments, be sure the structure
is sufficiently rigid so that the mixer extension shaft
will not move maore than 1/32" per foot of shaft length
due to deflection of the structure. Where vessel inter-
nals require very close proximity to turbines or shaft
special shaft deflection lirnits may be defined on the
assembtly drawing.

Preparing the Equipment
Before installation of a HGD mixer reducer to a mixer
shaft, it is necessary to.

1. Check the Mixer Drive-shaft Dimensions.
a. Check the Mixer shaft diameter. Refer to Fig, 6.
Mixer shaft diameters which can be accommodated
by the tapered bushings are shown in Table 2.

Table 2 — Mixer Shaft Diameters

Unit Size Shaft Diameter
6 1.50 or 2.00"
8 2.00, 2.25 and 2.50"
9 2.75 and 3.00"

SPANNER NUT

(SEE Thare b
g LE4)  BEARING MOUNTING CISTANGE
| {SEETABLE 5
TI
MIXER SHAFT MIXER SHAFT

DIAMETER

[SEE TABLE 3} KEYWAY DIMENSIONS  ADAPTER

(SEE TABLE 4)
Figure 6 — Mixer shaft dimensions

b. Check the Dimensions of the Mixer shaft tapped
hole and keyway Refer to Fig. 6. Dimensions
shown inTable 3 for the depth of the tapped hole,

Table 3 — Mixer Shaft Tapped Hole & Keyway

Dimensions’
Unit Center Tapped Hole
Size
6 0.625-11UNC x 1.50
8 0.625-110UNC x 1.50
G 0.675-9UNC x 1.75

Keyway Size

0.500 % 0.250 x 3.00"
0.500 x 0.250 x 3.00"
0.625 x0.312 x 3.31"

"The depth given for the tapped hole is a minimum, and the
keyway must be open ended.

2. Install the Seal Cage and Mixer Drive-Shaft Bearing &
Adapter. ‘To install the Mixer-Shaft bearing:

a. Refer to Fig. 6. Protect the seal in the seal cage
(tank adapter flange) from the sharp edges of the
keyway by taping over the keyway with common
transparcnt tape and applying a light coat of oil to
the shaft.

b. Slide the seal cage/tank adapter flange onto the
shaft.

NOTE: If the shaft is in the horizontal position, sup-
port both the shaft and the seal cage tank adapter
flange to prevent the weight of the adapter from
pinching the seal.

¢. Install the O-Ring in the groove in the seal
cage/tank adapter flange.

d. Loosely assemble the bearing, tapered bearing
adapter, bearing Lockwasher and bearing lockmut,
and slide the assembly onto the shaft with the ot
toward the seal-cage/tank adapter flange.




TABLE OF CONTENTS

Introduction
How to UTse ths Manual ... e e isec s snsr s eninenne 3

Section | — Installation
General Information

Unit Description & ldentification ... 3
Uncrating & INSPECHON ...ocovvivinnsimiescsinsnmssmmmn 5
Shaft and IMPEIErS ..o.ooociimiiinnieien e 5
L1 & MOVIILE 1o vvvovrreesieesenseenssesssssssssessstessssnsisssns s 5
Ttems furnished with reducer ... -
Installation

P TETAEE e, e enrviven it Moot diomms oot Sl Ll T, B S 6
MR ASREIIDIG: .. 8. .5t e e s e S el e 6
MOVTTETIR, S 5 400 Lo, S bl ol e Mg el i
Preparing the Equipment .........coveieinniemicniniiinnen 7%
Installing Vertical Shaft Reducers........ooceviniiniiincnncn 9
ShafiSANIERPEIIETSE ..o :a0- e sinssnsssssasassssnsangmansianssisns 11
Installing C-Faced MOLOr......cococimmmmnnnnimmiiciisnien, 14
Lubrication

Lubricant Recommendiations ..........cocoemeieoeen 15
VISCOSILY ...iiiviiienrisanioneasrencenniintsnasesinsssssmmaniemsonsassrens 15
Petroleum Based Lubricants..........cooeeciivoniieinacinnnnn 16
Lubricant CHANEES ...covivernimincnnessnisniss e 16
Bearing and Seal Greases ... 17
CHIITIE VeIt T o, S S A o ek oz v et 18

Section Il — Operation & Maintenance

General INformation ... 19
Start-up
Preventive Maintenance ....viieiecineieecinesssicniesein 19

Deactivation & Storage

Deactivation of Operating Units ... creer e 2A)
Reactivation After Shutdown & Storage........cccevveveeene 20
INEW T S O B 5 o e, . ieume « S e e ee s e SEE 20

Periodic Inspection of Stored Units........covviveciniceiiennnnn 20

Section |l — Service & Repair

GeneraliInfor a2 W S s ek W T 21
Notes & Recommendations ............. Ly e Al
ReplacermentPRartsis . e s o e o d S 22

Service Procedures — On-Line Service

Replacing the High-Speed Motor Oilseal Shaft ............ 22
Off-Line Service & Repair

Dismounting the TNitoue e 23
Removing the Shaft Bearing & Output End Seal Cage 24

Disassembly of the Reducer ......... e v s 24

Cleaning and Inspection

Cleaning and INSPECHON........c..ociiinnsn e, 25
Shaft Assembles ....coveinnn O Tl St I 27
FinAlRCASSCITIDIY . 5ve- o e e e vt s Soiwes oot o em 29
Addendum
Addendum 1: Part Diagram and Parts List .............. 31,32
Addendum 2: Part Installation Instructions for HGD-6
OUtpldShatis. . s S s ol W e Tovo i fas B0 33
Addendum 3: Part Installation Instructions for HGD-8
CUTputS At § o S o i, Mt 34
Addendum 4: Part Installation Instructions for HGD-9
Output Shaft ......cooccneeiiinvnnn SR S e 1 35
Addendum 5: Part Installation Diagrams ... 36




