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" Type P Direct-Heat Dryers, originally designed to
dry polymers, have proven successful in polyvinyl
chioride handling and other applications.

DIRECT-HEAT ROTARY DRYERS
INGREASE PRODUCTION

Direct-Heat Rotary Dryers are ideal for
higher temperature drying. In fact, these
dryers offer their greatest efficiency and
are sized most economically when maxi-
mum permissible temperature drops and
maximum permissible velocities in the
air stream are employed. They can be
designed for co-current or counter-cur-
rent operation.

Modifications in the direct-heat design
led to the Type H and Type P dryers. The
Type H dryer is designed for flash drying
and can be ideal for drying light bulky
materials, such as agricultural products
or fibrous materials.

The Louisville rotary water tube cooler hses a
water distributor to keep tubes full of water for

more effective cooling.

This co-current flow unit features an
alternating arrangement of internal dams
and baffles which provide radiating heat
surfaces, create velocity changes in the
air stream, and increase the heat transfer
effect. The result is higher efficiency and
greater production rates than conven-
tional direct-heat designs afford.

The Type P dryer is also co-current
flow and features three perforated
internal baffles. Originally designed for
drving various types of polymers, it has
proven successful in polyvinyl chloride
handling and can also be used for high
temperature applications.




SPECIAL ROTARY EQUIPMENT FOR  AUXILIARY EQUIPMENT MAKES US

EVERY HEED YOUR SINGLE SOURGE FOR QUALITY

Louisville Drving Machinery also SYSTENIS
designs and builds other special rotary We can custom engineer and fabricate
equipment, including water tube coolers,  gther related components, including con-
air coolers, rotary screens, ammoniator- veyors, mixers, air heaters, scrubbers,
granulators, plus a wide range of other rotary valves, and rotary steam joints,
rotary machinery. which can be furnished upon request.

Louisville Drying Machinery builds a wide
range of special rotary equipment. including
this ammoniator-granuiator.

Louisville Rotary Screens used for particle separation
- or classification can be designed for virtually any type
material.
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EVERY PART DESIGNED FOR
PERFORMANGE

Louisville dryers can be constructed of
any metal alloy you specify and properly
sized to meet your specialized needs. The
basic components of Louisville dryers
are:

Dryer cylinders reinforced to ensure
reliability

Cylinders are fabricated from plates of
various custom designed alloys, which
are squared, beveled and rolled, and
welded to form sections of the dryer
cylinder.

Extra heavy shell sections are provid-
ed as a standard at the tires and girth
gear. Extra long shells have an annular
stiffening ring or rings welded to the
shell at strategic points for added stiff-

ness.

Tires designed for long wear

Sized and located based on anticipated
loads, tires are forged from an alloy, then
heat treated and machined for the
longest life possible.

Specially designed drives for large
and small dryers

Small diameter, short length rotary
dryers use a girth sprocket and roller
chain connected to a speed reducer or
gear motor. Larger and heavier duty dry-
ers are rotated using a girth gear attached
to one of the tires or to the dryer shell
near one of the tires.

Skilled technicians insure the highest qualily fabrication in the
industrial processing equipment industry.

Dryers can be constructed of virtually any metal alloy and
customized to meet special needs.
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Teunnion bases and rollers made rotating shaft between roller bear-ing pil-
lo resist wear low blocks. One of the two trunnion

bases is equipped with a pair of thrust
Trunnion bases are constructed of qwpp P

: rollers (one on each side of one tire) to
heavy struc-tural steel weldments with limit axial movement of the shell assem-
heavy beaFlng pads welded.to the top bly. These rollers are cast or forged of
and machlped toa ﬂatf undistorted sur- (0 1oy selected for extra toughness
face to which the bearing blocks and and heat treated for wear resistance.
thrust stands are bolted.

Trunnion rollers are either cast or
forged steel, and are either heat treated or
case hardened to a predetermined hard-
ness. They can be fitted with an internal
spherical roller bearing and a stationary
shaft mounted on a cast iron carriage
stand, or mounted with a shrink fitted

Machined trunnion base ensures proper trunnion
alignment enhancing trunnicn and tire wear.

Trunnion bases and rollers, shown below in an
0.8.H.A. designed assembly, are built tough to
ensure the longest possible wear.



" Process Equipment for virtually
~ Drying Machinery’s industrial pro
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Like all our products. this replacement tube bundle

fo N This vacuum pot was ‘ o TS S
. custom-designed for for heat exchange is built to industry standards.

use as a receiver tank.

o
3
!
i

-

[
R

{

i a : Distiliation columns are used in the chemical

- industry and represent one of many types of
process equipment. We provide for all types of
processing industries.
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.ery application by Louisville
;8ing group Custom Products

[
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_ Custom Products’ vast array of process equipment has a wide variety of applica-
& tions, especially in the chemical and grain industries. Our machinery is of such high
'1:-- - quality that it often exceeds ASME and TEMA standards.

Our product list includes, but is not limited to the following:

¢ ASME Pressure Vessels fabricated according to ASME Code Section I and Section
VI, Division L. : :

» Distillation columns, either packed or with trays.

» Storage tanks and hoppers fabricated from various materials, with special linings
e when necessary-

« Shell and tube heat exchangers and condensers built to TEMA standards.

» Piping that can be fabricated to meet Code specifications as well as your special
requirements.

* General fabrication to customer’s design.

This stainless steel water jacketed screw conveyor feeder was specially
designed to prevent overheating in polyvinyl chloride wetcake conveyance.

f
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EMERGENCY DRYER SERVICE AND
PARTS

We stock thousands of parts and have

emergency field crews available for
~ breakdowns and emergency repairs.

Even the best of planning of material
processing and dryer operating compa-
nies doesi’t prevent unscheduled shut-
downs or breakdowns. When emergen-
cies occur, your best plan is to call
Louisville Drying Machinery. We stock

Severaly wom tires and
trunnions can lead to
catastrophic failures of
tire and trunnion
assembtlies resulting in
costly plant downtime.

In ant emergency breakdown,
Louisville Drying Machinery
retrofitted this dryer with a new
sprocket and chain drive.’

Replacement or conversion of bad ring and pinion gear drives or
other types of drives. We stock gear reducers, motors, circumferentiai
girth gears and many cther systems.

thousands of parts and offer the best
turnaround in the industry; including
replacement dryer drives, trunnion
assemblies, steam tube repair and
replacement.
We offer sources that range from small
projects to major rebuilds. : |
Qur field crews and factory schedules :
permit us to offer immediate response for
emergency requirements.

- ; . ™ ! . "
Repalr of steam tubes and fabrication of
pipe manifolds. Louisville Drying
Machinery technicians can supplement
. an existing operator's maintenance
crew or our personal crew can handie
specialized, certified welding work such
as steam piping.




. REBUILD YOUR EXISTING DRYER T0
©  BETTER THAH NEW

i New service lets you upgrade your
P old any brand dryer to highest quality
Louisville drying specifications.
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Upgraded steam tubes to heavy duty Louisville Drying Machinery
r design. These are built and shipped for customer or professional
’ field technician installation.
L
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Tire grinding services true-up existing
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in our facilities.
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Yes... your dryer can be better than
new and can be upgraded with
Louisville Drying Machinery
components.
Our expert field technicians can re-
work the equipment in the field or
upgrade or replace all types and styles of
drying equipment. We offer all types of
upgrading service to bring your old style
unit to reflect the latest, high perform-
ance technology. We upgrade everything
tires and balance wear for tire trunnion from tire supports to steam tube
engagement. housings. '

Louisville Drying Machinery field
crews replace dryer tires, trunnions
and other components in the field or

er design, high effic
flighting systems can yield tremendous fuel savings.
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FIELD CREWS - PROFESSIONAL
LOUISVILLE SERVICE

From a single person to a thirty person
working crew, we perform all types of
field services.

Our field service includes dryer
upgrading to superior Louisville Drying
Machinery specifications, repairs of
equipment, rebuild of dryers and
replacement of all brands of drying sys-
tems and subcomponents.

Our fickd crews are replacing a drum tire “in place”
to give the customer many years of cantinued,
dependable service.

-
2t

New technology insulation can be installed for

improved efficiency on many style units.

Louisville technicians perform planned maintenance

Louisvilla machinists check alignment, both horizontally and longitudinally on and replacement of steam tube bundle in a
for trunnion adjustment. discontinued brand of dryer.
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USED DRYERS -
REBUILT DRYERS

Here's an alternative for material
processors on budgets that don’t permit
purchase of new Louisville Drying
Machinery units. We offer a selection of
used dryers, both of the Louisville
Drying Machinery premium design and
other brands. These can be offered on an

AT i

Below: Louisville Drying Machinery also rebuilds all types of dryers. We can rework the dryer's intemals and

externats both in our factory or in place and on-site.

Above: A used dryer inspected and provided by Loui

as-is basis for producers who feel com-
fortable working and building machinery
on their own.

Louisville Drying Machinery also
offers in-field inspection and repair as
well as extensive rebuilding at our certi-
fied facility. Please check on our current
inventory since we have outstanding val-
ues that change from month to month.

o iy e
sville Drying Machinery. This unit had a
number of years of service life left prior to any major component replacement.




J———

1100 industrial Blvd.

Louisville, Kentucky 40219
 Tele: (502) 969-3535

FAX: (502) 969-9028
1-800-735-3163

Certified welders use only proven
techniques, such as MIG welding,
shown here.

Our unique plasma burning technique
gives us unequaled precision metal
cutting capability.

A HISTORY OF QUALITY

Louisville Drying Machinery is experienced in all phases of fabrication: cut-
ting, rolling, forming, machining, welding, and assembly. Throughout our his-
tory — and within our production process today — quality is our top priority.
Our products and standards exceed industry requirements. For example, certi-
fied welding is a Louisviile Drying Machinery specialty. We use MIG, TIG,
submerged arc and stick electrode welding methods because they have proven
more effective in application after application.

We also have a rigid quality control program in place. It begins with routine
checks on incoming raw materials and proceeds through every stage of work in
progress. But it doesn’t end with our final inspection. After your equipment is
installed and fully operational, we can conduct periodic evaluations to make
sure it continues to meet your expectations years and years from now.

Buik Rate
U.S. Postage
. PAID
Permit No. 1368
Louisville, KY
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P-401 ECOMELT PULVERIZATION SYSTEM-



436A WEST 75TH STREET
DOWNERS GROVE, ILLINQIS 605165

T . RO B E RT SH E N G ' TELEPHONE (70B} 969-7378

CONSULTING ENGINEER

RE: Pulverizer System (P-401) for a 100,000 Cubic Yard Per Year Cement-Lock Plant
Using Dredged Sediment as Feed

DATE: 10-14-97

Discussions with Tom Copps of ABB (630-971-2500) on the grinding test of Ecomelt and
ABB’s quotation 10-7-97:

1. Dry Ecomelt sample is relatively easy to grind.

2. Preliminary test data show that the required pulverization may be achieved by a single
stage grinding using vibrating Palla mill.

3. ABB’s quotation is based on an assumed solids residence time of 10 min. About 1 to
2 tons of Ecomelt samples are needed for a continuous testing to confirm the
throughput and other parameters for the final quotation.

4. For a throughput of 6.3 ton/h Ecomelt, two parallel equipment trains are needed:

(Two) Model 65-U Palla mills: $800,000
(Two) Classifiers @ 18,000 CFM $400,000
(Two) Bag houses @ 18,000 CFM $200,000
(Two) 200 HP fans with motors $40.000

Total $1,440,000



T. ROBERT SHENG

436A WEST 75TH STREET
DOWNERS GROVE, ILLINOIS 805186
TELEPHONE (708) 869-7878

CONSULTING ENGINEER

To: Tom Copps
Company: ABB
FAX: 630-971-1076

Telephone: 630-971-2500

FACSIMILE TRANSMISSION
From: Robert Sheng
FAX: 630-969-6929

Telephone: 630-969-7878

Date: 10-5-97 Pages (Including cover sheet ): 1
Subject: Quotation for a Pulverizer System
Dear Tom:

Thank you for conducting the bench test on the Ecomelt sample we sent to you. AsI mentioned,
the Institute of Gas Technology (IGT) has developed the Cement-Lock technology to convert
solid wastes such as contaminated harbor sediment or municipal solid waste into blended cement.
The solid waste mixed with proprietary additives is melted in a direct-fired melter at high
temperatures. The melt is rapidly quenched with water and turns into Ecomelt granulates which
are then dried, pulverized and further processed to produce blended cement. We are designing a
300 ton/day Cement-Lock plant for IGT using dredged harbor sediment as the feed material, We
would like to have a budgetary quotation for a pulverizer system for the Ecomelt granulates with

the following requirements:

Feed Material:
Feed Rate:
Feed Size:
Product Size:

Dry Ecomelt granulates
6.3 ton/hr
1/8” x 1/27

99% passing 20 microns

Please call me if you have any questions or need additional information. Your prompt response is
very much appreciated. Thank you again.

Sincerely,

i.

Bob Sheng



436A WEST 75TH STREET
DOWNERS GROVE, ILLINOIS 60516

T. ROBERT SHENG TELEPHONE (708) 969-7878
CONSULTING ENGINEER -
FACSIMILE TRANSMISSION

To: Dan Wagner From: Robert Sheng

Company: ABB FAX: 630-969-6929

FAX: 971-1076 Telephone: 630-969-7878

Telephone: 971-2500

Date: 8-4-97 Pages:(Including cover) 1

Subject: Quotation for a Pulverizer System

Dear Mr. Wagner:

Thank you for your quotation on 3-26-97 for a roller mill and a Palla mill systems for a sediment
treatment plant based on the Cement-Lock technology developed by the Institute of Gas
Technology (IGT). The Cement-Lock technology can treat and convert solid wastes such as
contaminated harbor sediment or municipal solid waste into construction grade blended cement.
The solid waste mixed with proprietary additives is melted in a direct-fired melter at high
temperatures. The melt is rapidly quenched with water and turns into vitrified glassy granulates.
These granulates are then pulverized and further processed to produce blended cement. The flue

gases emanating from the melter is cleaned in a conventional air pollution control system before
vent.

We are currently working with IGT on the engineering design for a 300 ton/day Cement-Lock
piant to be located in the east coast of US using dredged harbor sediment as the feed material.
We need a budgetary quotation for a pulverizer system for the quenched melt with the following

requirements:
Feed Material: Vitrified glassy granulates with 5% surface moisture @ ambient
temperature
Feed Rate: 6.3 ton/hr
Feed Size: 1/8” x 1/2”
Product Size: 99% passing 20 microns

A detailed specification is being prepared and will be sent to you when completed. Please call me
if you have any questions or need additional information. Your prompt response is very much -
appreciated. Thank you.

Sincerely,

[

Bob Sheng



T. ROBERT SHENG

436A WEST 75TH STREET
DOWNERS GROVE, ILLINOIS 80516
TELEPHONE (708) 969-7878

CONSULTING ENGINEER

FACSIMILE TRANSMISSION

To: M. Mensinger From: Robert Sheng
Company: IGT FAX: 630-969-6929
FAX: 847-768-0516 Telephone: 630-969-7878
Telephone:

Date: 8-15-97 Pages (Including cover): 1
Subject: Pulverizer System for Cement-Lock Plant

Mike:

1 have contacted a number of venders for quotations for the Ecomelt pulverizer system. For a
100000 yd*/yr plant, this system will pulverize about 6 ton/h of Ecomelt from 1/8” x 1/2” to 99%

minus 20 microns.

Svedala has quoted a ball mill system for $2.19x10°. ABB has suggested a roller mill followed by
a vibratory mill, and Hosokawa has suggested a single stage table roller mill. However, ABB and
Hosokawa want to examine some feed samples before they can make final recommendations.
They require about 1 to 2 pounds of Ecomelt, and Hosokawa also requests 10 to 20 grams
sample of the acceptable pulverized product. There will be no charge for these studies. The

shipping addresses are:

Mr. Tom Copps

ABB Air Preheater, Inc.
Raymond Product

650 Warrenville Rd.
Lisle, IL 60532
630-971-2500

Bob Sheng

Mr. Ben Schneider

Hosckawa Micron Powder System
10 Chatham Rd.

Summit, NJ 07901

908-273-6360



Qctober 7, 1997

Mr. T. Robert Sheng
Consulting Engineer
436A West 75th Street
Downers Grove, IL 60516

Subject: Budgetary Quotation
Paila Vibratory Mill Model 50-U

Dear Mr. Sheng:

We are pleased to submit for your review our budgetary offer for one (1) Palla
5C-U vibratory mill for grinding vitrified granulates. This selection is based on a
batch type test recently run at our materials testing center in nearby Naperviilg,
IL. Not having had enough material to run a continuous trail, we did not “zero in",
so to speak, on actual capacity that is attainable. The sample is being mailed to
your attention with a printout of the particle size distribution run on our microtrac
analyzer.

If you have any questions further to this offer, please don't hesitate to call at any
time.

Sincerely,

THE AIR PREHEATER COMPANY
Raymond® and Bartlett-Snow™ Products
A Division of Combustion Engineering, inc.

Dennis C. Lewis
Product Manager
Size Reduction & Classification Equipment

DCLs

ABB Air Preheater Inc.
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PROPOSAL FOR
~MR. T. ROBERT SHENG
CONSULTING ENGINEER

DOWNERS GROVE, iL

ABB AIR PREHEATER INC.
BUDGETARY PROPOSAL
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QUOTATION

CONFIDENTIAL AND PROPRIETARY INFORMATION STATEMENT

This quotation and any attached documents contains Confidential and Proprietary Information that is
the exclusive proprietary property of The Air Preheater Company, a division of Combustion
Engineering, Inc. We are providing this information to you for the sole purpose of evaluating the
equipment and services offered herein. Use of this information for any other purpose and/or disclosure
to a third party without the explicit prior written approval of The Air Preheater Company is a violation of
the Intellectual Property Laws of the United States and is strictly forbidden. This information is to be
limited to your internal use by employees on a need-to-know basis.

If you are unable to comply with this confidential provision, immediately return this proposal and all
copies thereof to The Air Preheater Company.

Copyright © 1997 The Air Preheater Company
A Division of Combustion Engineering, Inc.
Al Rights Reserved

October 7, 1997
Mr. T. Robert Sheng

Consulting Engineer : Budgetary Proposal
Downers Grove, IL

ABB Air Preheater proposes to furnish you the machinery described below:

One (1) Palla 560-U Vibration Mill with accessory equipment and as described herein.
The mili will be configured in a parallel connection of the grinding cylinders.

APPLICATION DATA

Material: Vitrified Granulates
Feed Size: 1/8" x 112"

Product Size: 20 micron ADS
Capacity: Estimated 2,000 |b/hr

ABB Air Preheater Inc.

Szt g Batt st Ban Y Ber s s BT Warrenyille Roan Talez - 1n 23T L1500
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Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consulting Engineer Page 2 of 14
Downers Grove, IL

l

CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1 j

SCOPE OF SUPPLY

One (1) Palla Mill, Mode! 50-U, a non-rotating, eccentric drive, vibration mill.

Inside Diameter of Grinding Cylinder: 500 mm

Length of Each Cylinder: 3,400 mm
Drive Motor Required: 100 hp @ rpm hi-torque motor,
444 T-frame

GENERAL DESCRIPTION

The Palla vibration mili consists of two grinding cylinders, one arranged on top of the
other, constructed of steel tubes, with feed and discharge end caps bolted to the welded
flanges at each end of the cylinder. A replaceable grid plate with tapered, self-refieving
slots is arranged in front of each discharge end cap for retaining the grinding media.
Fach discharge end cap has an adjustable retaining device (weir pipe) permitting
optimum utilizing of the mill's grinding action within the chambers. Replaceable
cylindrical wear liners, are made of high wear resistant steel and are installed in the
grinding cylinders.

On top of each grinding cylinder, at the feed and discharge end caps, are round
openings with screw type covers for the filling and inspection of the grinding media.
Normal filling of the media in the cylinders is 65% of the cylinder volume. The top and
bottom grinding cylinders are connected by means of strong web plates which also act
as the bearing blocks. '

The grinding cylinders and web plates form the oscillating unit, and are held together by
heavy-duty tension clamps and bolts.

The heavy-duty eccentric drives are mounted in the web plates, and consist of a pair of
adjustable counterweights at either end of the two short drive shafts. This feature allows
the vibration amplitude to be varied, ensuring optimum grinding under different
application conditions. Each drive shaft is constructed of high quality steel, and rotates
in a pair of cylindrical roller bearings. The two eccentric drives are interconnected by a
rigid cardan shaft. A flexible cardan shaft is provided with a motor coupling and is
directly connected to the electric motor. The eccentric drives and the cardan shafts are
covered and protected with heavy-duty steel drive guards. The bearings are grease
lubricated.

The mill is supported on soft rubber isolators on a strong welded steel frame. The rubber
buffers are in line with the eccentric drives and absorb the mill's vibrations. Flexible
rubber connecting bellows with clamping rings are included with the mill, providing the
mill inlet and outlet connections.
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Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consulting Engineer Page 3 of 14
Downers Grove, IL

l

CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1 ‘I

PROVIDED BY PURCHASER

Under this Proposal, The Air Preheater Company is furnishing only the materials,
machinery and services which are specified in this proposal. The Purchaser is to
furnish all other and accessory design, materials, machinery and service, including,
but not limited to the following:

Proper storage of equipment at jobsite prior to installation;

Installation of all equipment, including supervisory labor:

All concrete foundation work, including anchor bolts, sleeves and imbedded
metal;

All structural supports, hangers and clips required to support the components
and ductwork;

All field assembly and welding of large components such as cyclones, dust
collectors, tanks, etc., which cannot be shipped without special permitting;

All support steel, walkways, ladders and service platforms and handrails;

All utilities, such as oil, natural gas, compressed air, instrumentation air,
purge gas, steam, water, electricity, etc., as required;

Means of providing fuel at required rate and pressure (i.e., oil loop, pump set,
heat tracing);

All connective piping and craftwork, including water, air, natural gas and/or
like service piping;

Al connective electrical and craftwork, including wiring, motor controls and
starters,

All electrical controls;

All temperature controf equipment;

All calibration and set-up of instrumentation and controls;

All ductwork not specified in this Proposal;

All required vent and exhaust stacks;

All process off-gas handling equipment, such as dust collectors, afterburners,
vent fans, eic.;

All insulation including clips, angles or other means of attachment;

Means of providing feed material at a uniform and controllable rate;

Means of bringing material to the feed interface and air seal at that point;

Means of taking product away from the product outlet and air seal at that
point;

Any testing beyond our normal shop tests associated with this type of
equipment; ,

Any additional equipment or testing required to meet Purchaser's insurance
company's approval or approval of any government agency (safety;
pollution; noise).



Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consuiting Engineer Page 4 of 14
Downers Grove, IL

CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1 j

FIELD SERVICES

At your request, The Air Preheater Company will make available the following
services, independent of the other provisions of this proposal:

1. Engineering services and/or
erection supervision
(United States, Canada and Mexico)  $900.00/8 hour day
$168.75 per overtime hour

2. Consulting
(United States, Canada and Mexico) ~ $1,000.00/8 hour day
$187.50 per overtime hour

In addition to the per diem rates, all travel and other miscellaneous expenses will be
billed the Purchaser at cost. Travel time to and from the jobsite will also be charged
to the Purchaser. The minimum charge per site visit (including service and travel)
will be one (1) full eight (8) hour day. Travel time on Saturdays, Sundays, or
holidays will be billed as overtime for each hour traveled.

Overtime in excess of eight (8) hours per day, Saturdays, Sundays and holidays wili
be billed at one and one-half (1-1/2) times the normal (straight-time) per diem rates.

Should service or engineering extend more than one weekend, the Purchaser will

be billed at cost for round trip transportation from jobsite to point of dlspatch for
every second weekend.

Time required by the service engineer to prepare the written report after the service
visit has been completed will be billed at the straight time hourly rates.

Availlability of these field personnel is on a first come - first served basis. We
cannot guarantee their presence at the jobsite unless commitments are made at
least thirty (30) days in advance.

The field service rates mentioned in the Proposal are current and subject to review
and revision at time of request.



Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consulting Engineer Page 5 of 14
Downers Grove, IL

CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1 —I

DRAFTING AND ENGINEERING

Certified standard layout and arrangement drawings will be forwarded fo the
customer. The customer will be charged for all revisions requested at the rate of
$75.00 per hour for drafting and $35.00 per hour for engineering time.

In addition, when instrumentation and controls are part of the scope of supply, we
will forward our standard piping and instrumentation drawings for customer review.
Should the customer desire to modify these standard drawings for custom
considerations, all changes and subsequent revisions requested will be charged per
the above itemized rates.

DRAWINGS, BILLS OF MATERIAL, INSTRUCTION MANUALS, ETC.

A. Certified Equipment Drawings - One Sepia and Four Prints
B. Instruction Manual and Bills

of Material - Four Complete Sets
C. Recommended Spare Parts List - Four Complete Sets

Additional sets of the above data can be supplied, if requested by the Customer, for
an exira charge of $300.00 per set.

MODIFICATIONS

The Air Preheater Company reserves the right o make equivalent substitutions for
vendor supplied items depending on market conditions and delivery schedules. The
Air Preheater Company's guarantees are not in any way affected by changes that
might be made.

The Air Preheater Company has endeavored to comply with each individual
requirement of your request. In the event that there is not a precise correspondence

between your inquiry and our response, the General Terms and Conditions in the
response will govern. '
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Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consulting Engineer Page 6 of 14
Downers Grove, 1L

|

CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1 _I

SPECIAL CONDITIONS

This Proposal includes the GENERAL TERMS AND CONDITIONS attached hereto
in three (3) pages. Notwithstanding any prior or subsequent communication of the
contrary, whether oral or written, acceptance and approval of this Proposal includes
acceptance and approval of the GENERAL TERMS AND CONDITIONS and

specifications and drawings only and constitutes the whole agreement between the
parties hereto.

Should the equipment proposed be purchased and at any time become available for
disposition, The Air Preheater Company shall have the right of first refusal to
purchase the equipment at its fair market value at the time of its disposition.

The TERMS OF PAYMENT shall be as stated in the Proposal and in the event
payments are not made in accordance with the TERMS OF PAYMENT, then & late
charge of 1.5% per month, or the legal rate of interest, whichever is less, shali be
applied against the overdue amount.



Mr. T. Robert Sheng QUOTATION Budgetary Proposal
Consulting Engineer Page 7 of 14
Downers Grove, IL

I CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 14 —l

BUDGETARY PRICE, F.0.B. PORT OF ENTRY

One (1) Palla 50-U Vibratory Mill, with the features
and accessories described herein ..o $210,000.00
(Two Hundred Ten Thousand U.S. Dollars)

SHIPPING CONSIDERATIONS

Estimated shipping weight - 10,000 pounds

Delivery - twenty-six (26) to twenty-eight (28) weeks after receipt of order.

TERMS OF PAYMENT

As per page 10.

GENERAL TERMS AND CONDITIONS

As per pages 12-14.
Approved by:
100
/ %’C{M—ﬁ\

D./C. Lewis
Product Manager
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Mr. T. Robert Sheng QUOTATION Budgetary Proposal

Consuiting Engineer Page 8 of 14
Downers Grove, L
I CONFIDENTIAL & PROPRIETARY INFORMATION PER STATEMENT ON PAGE 1

ACCESSORY FQUIPMENT

A.  One (1) lot grinding media (ceramic 1-1/4" x 1-1/4" cylinders)

Price, additional ...
Estimated weight, Ibs. net

B. One (1) electric motor:
100 hp, 1200 rpm, TEFC, 480/3/60

Price, additional ...
Estimated weight, 1bs. net

C. One (1) control panel, with the following features:

- Reversing, reduced voltage

- Set point amp meter and hour meter
- Plug type brake feature

- Electronic feed interlock system

- NEMA 12 enclosure

Price, additional ...,

Estimated weight, Ibs. net ...

D. One (1) sound enclosure, rated at 20 decibel attenuation.
Enclosure has these features:

16 gauge satin coat galvanized stee! outer skin, 22 gauge
perforated galvanized steel outer skin. 36" wide door with
safety glass window. Roof mounted 500 cfm ventitation fan
at 75" s.p.

Price, additional ...,
Estimated weight, Ibs. net

$23,520.00
4,400

$6,905.00
1,729

$27,570.00
325

$23,680.00
3,500
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Time-tested
grinding principle

The grinding cylinders which
are made to perform almost
circular movements by the
effect of the unbalanced
weighis, are normally filled with
grinding media to 65 vol % by
weight. The grinding media are
subject toimpact pulses trans-~
ferred by the cylinder walls
which results in reducing the
mill feed.

In general, reduction by impact
forces is predominantin a
PALLA® vibrating mill but not
that by friction. The ratio of
these forces can be influenced
by a suitable selection of grind-
ing media, speed and vibrating
circle diameter.

The material passes the cylin-
der along a helical path with
transportation being primarily
aresult of displacement. Due
to the effect of vibration, the
materiat is directed to the outlet

. even without new feed material

being admitted into the mill.
Therefore, the mill can be run
empty, e. g. for changing the
kind of feed. The continuous
revolving of material yields a
particularly intensive mixing
and homogenizing.

Vibrating mill PALLA® 50 U
for grinding gypsum




Examples from the practice

The PALLA® vibrating mill has
awide application for process-
engineering duties. The fact

that our vibrating mills are oper-

ated in more than 50 countries
for treating more than 100
different materials furnishes
proof of their versatility.

Non-metallic
minerals, cement

anhydrite, burnt lime, diabase,
dolomite, gypsum, green-
stone, limestone, quartz sand,
cement, zirconium sand ete.

Ceramics
refractories

bauxite, feldspar, fritte, kaolin,
ceramic compounds, sifli-
manite, fireclay, sintered dolo-
mite, sintered magnesite, wali
tiling compound, etc.

Ore dressing,
metallurgy, glass

barium ferrite, black wad,
chromium ore, iron oxide, fluor
spar, Co-Ni speiss, slags,
cobalt sulfate, cryolite, zinc
oxide, etc.

Hardness and grindability may
be subject to strong fluctua-
tions even if the material origi-
nates from the same deposit.
Hence, the values quated for
the examples are applicable
only to that specific duty. They
rnay only be considered indica-
tive for other applications.

Limestone

/!

feed
ground materizal

finished product discharged
from the separator

283
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Examples from the practice

Abrasives

aluminium oxide, artificial
corundum, glass, corundum,
alumina, emery, silicon car-
bide, stc.

Chemical industry,
coal, coke

electrode paste, pigments, ion
exchange compound, calcium
carbide, coke dross, plastics
ulding compound, calcium
4nide, petroleum coke, her-
bicides, pit coal, etc.

PALLA =20 U for use in the
chemical industry

Aluminium oxide

1
10

"2/ |

T
A/

30

/!

Artificial corundumn
1 ; L
0 : 7
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The PALLA® vibrating mill

In view of its wide range of
application, the HUMBOLDT
WEDAG PALLA® vibrating mill
offers itself for solving most
versatile problems of grinding.
it is used for dry and wet
secondary grinding and pul-
verizing of materials of any
hardness. It permits continuous
and intermittent operation.
Grinding can be carried out at
excess or negative pressure,
as well as in an atmosphere of
inert, protective or reaction
gas.

The maximum feed size is an
adge length of approximately
30 mm, Depending on the feed
characteristics, product sizes
of less than 5 microns can be
attained. Subject to the specific
duty, throughputs from 20 kg/h
up to 20 tons/h can be realized
with the different machine sizes
offered. At installed drive
capacities of up to 200 kW, the
PALLA® ranges among the
most powerful vibrating mills.

Details of design

The PALLA® vibrating millis a
single-mass vibrator which is
operated within the supercriti-
cal zone. The vibrating struc-
ture excited by unbalanced
welghts, consists of two paral-
lel grinding cylinders that have
been joined by webs. It is sup-
ported on the frame by rubber
buffers. Varying with the feed
and the fineness requested for
the product, either balls, rods
or rod sections (so-called
cylpebs) of different size and
materials are used as grinding
media.

PALLA® vibrating mill




Filler grinding system with 3 PALLA® 65 Uf operated under harsh conditions in the desert

CRYQPALLA®

The CRYQOPALLA® is a time-
proven machine for grinding of
metals or other materials diffi-
cultto grind in normal tempera-
tures. In a CRYQPALLA® the
feed material is brittled by
cryogenic agents down to
—185 °C and then ground.
Thanks to its special design
this grinding mill enables cost-
effective grinding at low
temperatures.

CRYOPAILLAZ 16 UT for grinding
of ferroaliovs




Grinding system

The grinding cylinders are
manufactured of high-grade
steel. The tube length of any
model ensures superfine grind-
ing even without a separator.
Inlet and outlet caps have been
flanged to the tube ends for
admitting and discharging the:
material. Adjustable retaining
devices in the outlet caps per-
mit an optimum utilization of
the grinding compartment.

A slotted plate has been fitted
between cylinder and outlet
cap which retains the grinding
media (e. g. cylpebs or balls)
but has the ground material
pass.

Intet and outlet of vibrating mill
with beflows

g | 550 Pnca i g
u!_%ﬂ'gmi
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Qutlet cap with separating walf
and discharge device

Sockets mounted to the cylin-
der top permit a quick inspec-
tion of the grinding compart-
ment and refilling of cylpebs
and balls.

Flexible and airtight compo-
nents coupie the mill to up-
stream and downstream
mourted proportioning and
conveying equipment so as to
minimize dust annoyance.
Therefore, connection to a dust
collector is normaily not neces-
sary. All flange connections arg
sealed by temperature-resis-
tant O-rings.

The cylinders are protected by
highty wear-resistant and easily
replaceable liners. For iron-free
grinding, these liners are made
of ceramic or plastic materials.
Since the liners are subject 1o
litle wear, they reach long ser-
vice spans.

Bt

Auxiliary facility for assembly and
gisassembly of cylindric liners

vlinder fastening by anti-fatigue
screw

Fastening of the
grinding cylinders
The cylinders of the PALLA®
vibrating mill are fastened to
the webs by way of clamps and
anti-fatigue screws. This
arrangement not only ensures
secure fastening of the cylin-
ders but at the same time their
sasy replacement. Apart from
that, the risk of cracks is elimi-
nated which may be implied in
welded joints of cylinders and
webs. This makes costly repairs
and downtimes unnecessary.




Mounting

Vibration isolation by means of
elastic elements means that
relatively smalt dynamic forces
are transmitted from the vibrat-
ing machine to the supports.
Therefore, special foundations
are hardly ever required. -

PALLA®E5 U

supported by steel springs and
installed in a refractories manufac-
turing plant

Even strictestisolating require-
ments can be met also in case
of adverse site conditions by
using a foundation with exactly
calculated damping mass.

PALLA®B5 1)

mounted on a vibration isolated
steel foundation in a refractories
manufacturing plant




Generating vibration

The drive is carried in'the
centre of the robust web. The
maior drive components are 2
cylindrical rolier bearings, the
drive shaft and the two pairs of
unbalanced weights. The latter
are easily accessible and can
be quickly adjusted relative to
each other at very small steps.
Consequently, there is no diffi-
culty in accurately matching
the diameter of the vibrating
circle to the feed material, there-
by achieving optimum size
reduction. The roller bearings
of high load-carrying capacity
have been fastenedin the
webs in such a manner that the
complete unbaianced-type
drive can be easily removed for
inspections or repairs. The
squirrel-cage motor which nor-
mally drives the mill has been
mounted on a bracket at the
machine front end. ltis con-
nected over a cardan shaft to
the shaft of the front unbal-
anced drive direct. The drive is
of such design that no axial for-
ces act on the mill bearings.
The motor can be setup at
either end of the machine.

Electric connection

Electric connection and circuit
connection of the motor
depend on the local regula-
tions and load capability of the
supply network. The motor
should be laid cut such that the
starting torque equals at least
2.2-times the rated torque.
The sense of rotation of the
motor is optional. Alternating
operation will considerably
extend the service life of the
cylindric liners.

Mill operation can be monitored
with the aid of an ammeter
which indicates the power con-
surmption of the motor.

Orive unit

Double-wailed cylinder for indirect
cooling or heating of the feed

Horizontally mounted. water-cooled
PALLA® 50 U for intermittent grind-

ing of catalyst substances

Special designs

To maintain a given material
temperature, double-walled
cylinders are used which
enable cooling or heating with
water or brine.




Sound-proofing
enclosure-

When installing vibrating milis
in open buildings orinthe close
vicinity to working areas, it will
be advisable to have them en-
closed for sound abating.

Options for grinding cylinder connection of a PALLA®

1. Series connection

With this arrangement, the feed
passes the two cylinders
successively which results in
maximum grinding path
lengths and longest retention
times.

|

Application:

It is recommended for fairly

hard or coarse feed, for very %
fine end products, for materials
that are characterized by poor l

biending properties or for long
grinding, dissolving and reac-
tion processes. ¢

2. Paraltel_ connection

With this arrangement, either
cylinder yields a finsihed prod- b S
uct. ltenables shorter retention ¥ PAN T
times and higher throughput | p

rates. ldentical or varying
materials can be ground,
hlended or chemically treated
inthe two cylinders at the same
time.

Appiication:
for materials that are more easy
1o grind, for closed-circuit
grinding, for simpie blending
operations and dissaiving pro-
cesses and chemical reactions
of short duratton.

3. Centre feeding

In this configuration the mate-
rial flows in either direction
towards the outlet caps. Grind-
ing path and retention time are
very short and the throughput
is correspondingly high. Size
reduction is less than under
1) and 2) above.

Application:

for soft materials that require -
no more than little grinding or
any cther substance to reach
an as coarse product as possi-
ble, for quick chemicai reac-
tions or dissolving processes.
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PALLA® VM* vibrating mill

VM-KT

ABB Raymond

Combustion Engineering, Inc.
650 Warrenville Road, Lisle, 1llinois 60532-4348
Tel.: (708) 971-2500, Fax: (708) 971-1076

PALLA® VM
vibrating mill

for a rapid and economic pul-
verization of most different
feed materials with small
sample quantities. Compact
grinding system for laboratory
and semi-industrial applica-
tion, used for most varying pro-
cess phases. Fully equipped
with sound-proofing encio-
sure, vibration isolation and
electric connections. The
resuits obtained can without
restriction be transferred to
large-scale systems including
our time-proven PALLA®
vibrating mills.

3 different types are offered,

L. e.

*special brechure no. 2-174 on
request.

Type VM-S

enabling individual tests for a
rapid process optimization at
low expenditure and with small
material quantities (approx. 1
to 2 kgs).

Type VM-K

designed for short and long-
term tests {up to 100 kgs/h —
depending on feed properties)
for process optimization.

Type VM-KT

permitting tests as detailed for
type VM-K above but for tem-
peratures down to —180°C

{83K).

KHD
HUMBOLDT
WEDAG

195 F



Less thermal degradation of prod-
uct. Once-through airflow provides
for 2 cooler product, because recir-
culated heat does not build up
within the classifying system.

Other Raymend HP Jet-Stream
Classifier system design features
include:

Improved feed introduction.
Material is introduced into the air
stream before it enters the clas-
sifier. This assures uniform dis-
persion of material in the air
stream as it flows into the classi-
fier, and results in improved
efficiency.

Secondary air recovery. Some ir-
regularly shaped particles or sticky
materials tend to agglomerate
within the classifier tailings. The
Jet-Stream Classifier introdnces
secondary air to the tailings cone,
which helps recover those particles
by cleaning the fine material from

the tailings.

ABB RAYMOND DATA SHEET NO. 911

Raymond®

High Performance (HP)
Jet-Stream™ Classifier

Flexible operation. Easily varied
rotor speed and airflow result in
immediate change and stabiliza-
tion of the system. Systems with a
high pressure drop and recircula-
tion require a much longer period
of time to reach equilibrium.

The Raymond HP Jet-Stream Clas-
sifier is extremely well suited for
use in closed circuit with a pulver-
izer. When used in this manner, it
greatly improves the efficiency of
the pulverizing operation, thereby
lowering overall system costs,

PRODUCT
{FINES)
DISCHARGE

HIGH PERFORMANCE JET-STREAM GLASSIFIER SYSTEM

Mode J$-4.5 1525 JS-35 1580 J5-180
Airflow (CEM} 450 | 2,500 3,500 8,000 18,000
Nominal Feed Rate* {Ib/hr) 200 - 1,100 1,600 3,700 8,300
Classifier HP 3 i 20 30 75 150
Fan HP 3 30 40 100 200

* Nominal Feed Rate based on 10 micren top particle size
60% minus 10 micron Raymond roller mill product.

, 2 micron average particle size limestone product. Feed material is 95% minus 44 micron.

A\ ED ED
A

ASEA BROWN BOVERI

Form No_ 891 604177

ABB Raymond

Combustion Engineering inc.
650 Warrenville Road

Lisle, IL 60532

Tel: (708) 971-2500

Fax: (708) 971-1076

1 1991 Combarsiior Snpmeenng inc

Snmed = USA




ABB RAYMOND DATA SHEET NO. 911

Raymond”
High Performance (HP)
Jet-Stream™ Classifier

Classify Fine Powders With Greater Uniformity

Extensive testing has established
the turbine classifier can provide
a steeper particle size distribution
when working with ultra-fine pow-
ders {10 micron APS and lower).

The Raymond® HP Jet-Stream™
Classifier is designed to meet exac-
ting product specifications in ap-
plications requiring the production
of such ultra-fine powders...
coatings, extenders, fillers, pig-
ments, ceramics and metallic
powders, cosmetics and chemicals.
The HP Jet-Strearn Classifier pro-
vides these benefits:

Improved uniformity and fineness
control of product. The Raymond
HP Jet-Stream Classifier design
permits high turbine periphery
speeds at reduced airflows, and
allows for maximum control of
both particle top size and distribu-
tion by varying these turbine
speeds and airflows. Excellent
control of average particle size,

to as low as one micron,
can be achieved.

Optimum recovery of product.
Conventional fine classifying
systems recirculate air, causing a
greater amount of fine material to
be entrained in the tailings, while
the HP Jet-Stream Classifier uses a
single pass airflow design.

ABB Raymond

PRIMARY. ARt 3
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