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Introduction

Water and Wastewater
Equipment Project

The Republic of Georgia is a newly independent nation undergoing profound
political, economic, and environmental change. Georgia is in the process of
rehabilitating their deteriorating infrastructures in the wake of these changes.
Undependable energy, severely limited financial resources, and antiquated
equipment have liniited Georgia's ability to rehabilitate their water and
wastewater resources. Although providing energy to the country's public
services is given high priority, power to run pressure pumps for the water
system, sewerage lift pumps, and sewerage treatment equipment is very
unreliable. When power is available, low electrical frequency is often
delivered to these facilities. This contributes to the rapid deterioration of the
small amount of operational water and wastewater equipment. A lack of
available funds have limited any rehabilitation projects started by the utilities.
Meanwhile, the antiquated equipment currently in use is deteriorating at an
accelerated rate.

At the request of United States Agency for International Development
(USAID), an environmental engineer and a public health sanitarian from the
Water and Sanitation for Health Project (WASH) performed a water and
sanitation assessment of existing conditions in the cities of Tbilisi and Kutaisa
in December 1993. Tbilisi is the capital of Georgia located along the Aragvi
River with a population of 1,500,000. Kutaisa, a former capital, is located on
the Rioni River in western Georgia and has a population of 280,000. The team
assessed environmental conditions and the associated health risks to the
population of the cities. An emphasis was placed on outbreaks of water born
diseases attributed to the deterioration and contamination of the municipal
water and sanitation infrastructure systems. In addition, they assessed the
physical integrity of the municipal water supply and sanitation systems. Based
on their findings specific recommendations for short and medium term
interventions were identified in their WASH Field Report No. 437 Emergency
Water and Sanitation Assessment for Tbilisi and Kutaisi, Republic of Georgia,
January 1994.

1CDM International Inc.

Camp Dresser & McKee International Inc. (CDM) was retained by USAID to
implement the recommendations outlined in the WASH field report. A
contract was executed by USAID and CDM in August 1994 to proceed with
the project. The project consisted of equipment evaluation, procurement,
shipment, installation, and operational training. These services were carried
out over a period of 18 months which included three trips to the Republic of
Georgia by various CDM team members and three equipment shipments.
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Water and Wastewater
Equipment Project

Upon the awarding of the equipment contracts, Russian translation of
operation and maintenance manuals commenced. Translation services
consisted of summaries of key operational information for each piece of
equipment. Please see Appendix B for examples of translated manuals. These
summaries were provided to the end users in Georgia along with the complete
English versions of the operation and maintenance manuals.

Equipment Procurement
A fast track procurement procedure was used to purchase the equipment for
this project. Requests for quotations were sent to a minimum of three vendors
for each piece of equipment. Quotations were evaluated on compliance with
technical specification, price, ability to meet project schedule, and the vendor's
international experience. All equipment procured in the United States met
USAID's source and origin requirements. All submersible water pumps for the
project were procured in Russia to ensure compatibility with existing
equipment.

The equipment emphasis focused on three key areas. First was chlorination
equipment to disinfect the cities' drinking water. Second was fundamental
laboratory equipment and reagent based test kits to monitor water borne
disease outbreaks. Third was general equipment to assist in the operation and
maintenance of the utilities. As the project progressed, recommendations were
made to add various minor pieces of equipment and hand tools to the project
to insure that the equipment end users would have adequate resources to
properly operate and maintain the new equipment. Table 1 details all of the
equipment that was procured for this project. Please see Appendix A for
specific equipment catalog sheets.

2CDM International Inc.

Equipment Evaluation, Procurement, and Shipment
Equipment Evaluation

CDM reviewed the recommendations outlined in the WASH field report. The
majority of the recommendations focused on urgently needed equipment to
strengthen the public works infrastructure and decrease the risks of water
borne disease outbreaks. Equipment budget constraints dictated that all
equipment recommendations in the WASH report would have to be prioritized
with the emphasis based on prevention of water borne disease outbreaks. An
evaluation was then performed regarding the mechanical, electrical, and
general equipment compatibility with existing conditions in Georgia. A
technical review was also conducted to insure that appropriate technology was
being utilized and that it was compatible with the existing level of technology
in Georgia.
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Water and Wastewater
Equipment Pr9ject

Equipment Shipments
A total of three equipment shipments were carried out during the project. One
major equipment shipment was conducted in June 1995 and two minor
equipment shipments, consisting mainly of submersible pumps and spare
parts, were completed in November and December 1995.

All U.S. vendors were directed to pack their equipment in compliance with
international shipment regulations and ship it to the freight forwarder's
warehouse in Virginia. At the warehouse all the equipment was inventoried
and consolidated by the freight forwarder. The first equipment shipment
sailed from Baltimore, Maryland to Izmir, Turkey. The containers of equip
ment were then trucked overland from Turkey into Georgia arriving in June.

Regional conflicts and the profound social changes ongoing in Georgia created
severe transportation problems with the second and third shipments. The
second shipment consisted of the submersible pumps that were purchased in
Moscow. These pumps were trucked to Odessa, Ukraine and then sailed
across the Black Sea to Poti, Georgia. From Poti, the pumps were trucked to
Tbilisi arriving in November. The third and final equipment shipment
consisted of equipment spare parts and these were air lifted into Georgia from
the United States in December.

4CDM International Inc.

Chlorination Equipment
Working in conjunction with the Tbilisi Water Supply and Canalization
Services (TWSCS), a prioritized action plan was developed to install the new
chlorination systems in four major pump stations of Tbilisi's water distribution
system. A team of technicians from the TWSCS were chosen to accompany the
team on all equipment installations. The TWSCS team consisted of electrical
and mechanical technicians that would be responsible for the maintenance of
the chlorination systems for the TWSCS. A total of 12 new vacuum-operated,
solution fed, manually adjustable chlorination systems were installed in four
pump stations in Tbilisi. These systems replaced the failing and antiquated
direct pressure fed chlorination systems.

Equipment Installation and Training
A series of three trips were made by team members over a seven month
period to inventory, install, and conduct operational training on the water and
wastewater equipment procured for this project. The first trip was a three
week assignment made in June of 1995. The team focused on three major
activities. The first activity was the installation and operational training of the
chlorination systems for the drinking water pump stations. The second
activity consisted of laboratory equipment installation and operational training.
The third activity was the assembly and operational training of general water
and wastewater maintenance equipment.
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Water and Wastewater
Equipment Project

Chlorination system spare parts and chlorine residual test kits were also key
components included in the equipment for each pump station. Each pump
station was equipped with chlorination system spare parts to ensure that
maintenance capabilities will be as self sufficient as possible. Chlorine residual
test kits were also included to ensure that proper chlorine dosages are reaching
all points of the water distribution system. Sufficient chlorine residual
reagents were purchased for each test kit to allow for daily testing for a two
year period. Please see Appendix C for typical chlorination system installation
diagrams.

Working with the Kutaisi Water Department (KWD) a new chlorination system
was installed at the .Mukhnari pump station. Five additional chlorination
systems were left with the KWD to be installed at their other facilities. At
each installation site the pump station operators, along with the technician
team, participated in the actual chlorination system installation. This
facilitated the transfer of the appropriate skills that are needed to operate and
maintain these systems. After each installation a classroom orientated training
was conducted in which operations and maintenance manuals were reviewed,
spare parts examined and labeled, and key components disassembled and
reassembled.

Laboratory Equipment
Various pieces of laboratory equipment were procured to strengthen Georgia's
water borne disease detection capabilities. The public heath laboratories are
currently operating under extremely adverse conditions due to a lack of basic
instruments, chemicals, supplies, and funding. In addition, the lack of
electricity and heat severely hamper routine laboratory analysis. All of the
laboratory equipment installation and operational training took place during
CDM's June 1995 visit. The majority of the equipment was installed at the
Ministry of Health's Sanitary-Epidemiology Stations in Tbilisi and Kutaisi. The
remaining laboratory equipment was installed at the Water Department's
laboratories. The emphasis was placed on fundamental laboratory equipment
and reagent based test kits to monitor water borne disease outbreaks. Three
portable laboratories were provided to the utilities. These portable laboratories
utilize a spectrophometer and reagents to conduct 20 common water quality
tests. The portable laboratories were also equipped with extra reagents,
apparatus, and carrying cases. Basic laboratory equipment such as incubators,
autoclaves, and microscopes were procured for the Sanitary-Epidemiology
Stations. The majority of the remaining laboratory equipment consisted of
glassware, vacuum pump apparatus, and test kits. The test kits consisted of
coliform identification and chlorine residual colormetric reagent tests. All of
the laboratories visited in Georgia were out of reagents to perform coliform
and fecal coliform tests during training. Therefore, the arrival of the coliform
test kits filled a critical void.

5CDM International Inc.
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Conclusions and Recommendations

Water and Wastewater
Equipment Project

A total of over $600,000 of critically needed water, wastewater, and laboratory
equipment was provided to the infrastructures of Georgia during the 18

Certificates of acceptance were signed by the management at the various
utilities for all equipment received. Please see Appendix D for these
certificates.

6CDM International Inc.

• Leak detection equipment - used to locate leaking water mains
• Pipe locators - used to locate underground pipes
• Sewer rodding machines - used to unclog blocked sewer lines
• Generators - used to power water supply pumps
• Sewer bucket machines - used to clean and maintain sewer lines
• Survey equipment - used to construct new works
• Mechanical hand tools - used to maintain equipment
• Submersible water pumps - used to pump water from municipal

wells
• Pump control panels - used to operate submersible pumps
• Pump electrical cable - used to provide electricity to submersible

pumps

Operational training and maintenance classes for utility personnel were
provided for each piece of equipment. In may cases, such as with the sewer
rodders, training was conducted while doing actual repair work on Tbilisi's
sewer lines. Translated summaries of key operational information for each
piece of equipment were provided to the utilities along with the complete
English versions of the operation and maintenance manuals.

The water and wastewater equipment was delivered to Georgia in three
different shipments. Each piece of equipment was accompanied by a two year
supply of spare parts. In addition, mechanical hand tools were also provided
to the utilities. This was done to insure that the utilities would have sufficient
capabilities to properly maintain their new equipment. The equipment handed
over to the utilities included the following:

General Equipment
Various pieces of basic water and wastewater maintenance related equipment
were procured for the TWSCS and KWD in an attempt to strengthen their
infrastructure operation and maintenance capabilities. These utilities are
currently operating under extremely adverse conditions where normal
maintenance is not possible due to a lack of fuel, tools, supplies, and funding.
The utilities are forced to take a "band-aid" approach patching together one
mechanical breakdown after another. In most cases, spare parts or supplies
are not available to do the repair in the proper manner. Therefore, the break is
patched together utilizing whatever resources available at that time in that
location.
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Water and Wastewater
Equipment Project

Additional laboratory equipment is also proposed for the epidemiology
laboratories. Similar equipment, as provided to Tbilisi's and Kutaisi's
laboratories in this project, is recommended to be provided to each regional
laboratory to facilitate a cohesive water borne disease testing program.
Through the use of similar equipment all operators would receive the same
training, be familiar with the same technology, and this process would also
facilitate the easy inter-change of spare parts.

With the hardships currently facing Georgia, support of basic infrastructure
services such as water, sewerage, and laboratory testing are essential. This
project has only addressed a small portion of the problems currently facing
these infrastructures and it is recommended that a second phase of this project
be implemented to continue supporting. these essential services. The second
phase of the project would again focus on basic resources needed to operate
and maintain the water and wastewater systems of Georgia. Equipment such
as welding sets, jack hammers, test kits for the wastewater treatment plants,
and process equipment for wastewater treatment plants are a few of the items
recommended.

The equipment provided by this project only represents a temporary solution
to a large scale problem. A full assessment of infrastructure requirements
should be conducted to supplement the WASH report and the findings from
this project. It is clearly evident that the skills to operate and maintain
conventional water and wastewater equipment are available. The current
problem area is the lack of any basic resources from funding, to fuel, to
electricity, to spare parts, to tools needed to maintain these systems. The pool
of existing resources is becoming smaller and smaller therefore limiting the
ability to do any type of maintenance to Georgia's water and wastewater
systems.

7CDM International Inc.

Through the continuation of this project the basic infrastructure services
required by the Georgian people would continue to be provided during this
profound period of change. This continued assistance would provide the
critical link needed to maintain water supplies and wastewater treatment as
Georgia transitions into a self-sufficient democracy.

months of this project. This equipment has strengthened the critical
infrastructures supporting Tbilisi and Kutaisi. Residents are now insured of
the distribution of safer water as a result of the installation of new chlorination

. systems that disinfect the city's drinking water. With the equipment supplied
to the laboratories water borne diseases can now be more quickly identified
thereby decreasing the health risks to the general population. Follow-up visits
were made in November and December to evaluate how equipment supplied
in June were being used. All of the equipment supplied was in use and being
properly operated and maintained. Please see Appendix E for Equipment/
System Follow-Up Evaluation Reports.
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Unpacking Equipment
Shipment in Tbilisi

Unpacking
Equipment

Shipment in
Tbilisi

CDM International Inc. Figure 2-1
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Unloading Submersible Water Pumps in Tbilisi

Inventory of Submersible Water Pumps in Tbilisi

CDM International Inc. Figure 2-2
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Unloading Sewer Rodding Machines in Tbilisi

Operational Training for Sewer Rodding Machine in Tbilisi

Figure 2-3
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Assembly of Sewer Bucket Machines in Tbilisi
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Operational Training for Sewer Bucket Machine in Tbilisi

CDM International Inc. Figure 2-4
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Transporting Sewer
Rodding Machine

to Jobsite in Kutaisi

Transporting
Sewer Bucket

Machine to
Jobsite in Kutaisi

CDM International Inc. Figure 2-5
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Existing
Chlorination

System at
Grmagele Pump
Station in Tbilisi

CDM Inrernationallnc.

Installation of New Chlorination Equipment at Saguramo Pump Station in Tbilisi

Figure 2-6





I
I
I
I
I
I
I
I
I
I
I
I
I

Completed Chlorination
System Installation

CDM International Inc.

Completed Chlorination Syst~m Installation at Natakhtori Pump Station in Tbilisi

Figure 2-8
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Unpacking
Laboratory

Equipment at the
Tbilisi Epidemiology

Station

Inventory of
Laboratory

Equipment at the
Tbilisi Epidemiology

Station

COM Imernational Inc.
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Figure 2-9



I
I

I

I

I
I

•

Operational Training
for Laboratory

Equipment at Tbilisi
Epidemiology Station '
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Operational Training
for Laboratory

Equipment at Tbilisi
Epidemiology Station

CDM International Inc. Figure 2-10
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Appendix A

Equipment Data Sheets

Chlorination Equipment
Laboratory Equipment

Sewer Rodding Machines
Sewer Bucket Machines

Leak Detection Equipment
Diesel-Fueled Generator Set

Hand Tools
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• Safe and Reliable All-Vacuum Operation

• Lifetime Warranty on Diaphragm and Springs

• Worldwide Standard for Gas Feeder Technology

• Superior Materials of Construction for Wet or Dry Gas
Service

• Safe Integral Venting System

• Capacities up to 500 PPD (10 kg/h)

• Solid Silver Rate and Inlet Valves

• Accurate Gas Metering of:
Chlorine
Sulfur Dioxide
Ammonia
Carbon Dioxide

• Versatile Mountings: Direct Cylinder, Manifold or Ton
Container

• Switchover Capability with Automatic Reset for
Uninterrupted Service

Capital Controls

~

ISO 9001 Certified

Capital Controls developed the
all-vacuum gas feeders which has
become the worldwide standard.
ADVANCE® Series 200 gas feeders
are designed for manual or semi
automatic gas regulation. Automatic
is a simple addition.

Easy to install, for indoor or out
door installation, each 200 Series
feeder is factory tested and needs no
field adjustment prior to start-up. Ten
different flowmeter capacities provide
versatility in meeting gas flow require
ments. Feeders mount directly on the
gas valve of a cylinder, ton container
or manifold utilizing a lead gasketed
positive yoke clamp. Diaphragm ejec
tors are standard with a choice of
diffuser outlets. As an option, a vari
ety of different ejectors are available
to meet your application needs.

A 200 Series gas feeder consists
of a vacuum regulator, ejector and
vacuum and vent tubing to make a
complete system. If multiple feed
points are required, remote meter
panels and additional ejectors are
provided. A switchover module is of
fered to provide for uninterrupted
service.

100.0002.0
(Formerly A1.1200)



Applications

For process water, waste treatment
and water treatment in the municipal
or industrial marketplace

• Disinfection: potable water,
municipal wastewater

• Chloramination: potable water

• Dechlorination: textiles,
wastewater effluent

• Cooling water: control of
slime and algae in piping,
heat exchangers, and cooling
towers

• Irrigation systems: slime and
algae control

• Bleaching: textiles, pUlp and
paper, food

• Chemical/Pharmaceutical
Manufacture: process and
cooling water

• Food Processing: Washdown,
canning, bleaching, taste and
odor control

• pH neutralization

• Metal finishing wastes:
cyanide, chromium

• Zebra mussel control

100.0002.0
(Formerly A1.1200)

Design Features

• Sonic Flow: Gas flows at sonic
velocity maintaining constant
gas flow; additional pressure
regulation is not required.

• Automatic Switchover: A
separate, independent device
that does not require manual
reset. Flow indication is
available at both gas sources.
Each gas source has a separate
independent vent and an
integral pressure relief device.

• Versatility: Cylinder, manifold
or ton container mounting. Unit
can be modified for semi
automatic or automatic control.
Variety of ejectors available for
all applications.

• Reliable: All vacuum operation,
loss of chlorine supply indicator,
integral venting system,
double-thickness main
regulating diaphragm, lifetime
warranty on diaphragm and
springs, integral gas flow
indicator.

• Ease of maintenance:
Simplicity of design and
modularized components; such
as the replaceable inlet capsule
for minimized maintenance.

• Superior materials of
construction: Solid silver rate
valve, monel drip leg for ton
mounting, corrosion resistant
yoke assembly, tantalum springs

- 2-

Operation

Water floWing through the ejector
venturi, creates a vacuum which
opens the check valve in the ejector.
The vacuum is carried through the
vacuum line to the vacuum regulator
where the differential causes the inlet
valve at the gas container to open,
initiating gas flow. A spring opposed
diaphragm in the vacuum regulator,
regulates the vacuum. The gas
passes under vacuum through the
flowmeter, the rate control valve, the
vacuum line and to the ejector. Here
the gas is thoroughly mixed with
water and applied as a solution.
(Figure 1)

The system is completely under
vacuum from each ejector to the gas
inlet container valve. If the water sup
ply to any ejector stops or vacuum is
lost for any other reason, the spring
loaded inlet valve immediately closes
and isolates the gas supply. If the gas
source depletes the unit seals to pre
vent excessive vacuum build-up and
moisture from being drawn back into
the gas source. When more than one
feed point is desired multiple flowme
ters and ejectors can be supplied.

For uninterrupted gas feeding on a
round-the-clock basis, an automatic
switchover system is required. Each
system consists of two vacuum regula
tors, one vacuum type automatic
switchover module, one ejector and
one remote meter panel. An automatic
switchover module allows gas to flow
under vacuum from the regUlator in
service through the switchover module
to the remote meter panel and the ejec
tor, until that source is depleted. The
vacuum sealing valve on the regulator
then closes and the vacuum level in
the system increases, initiating the
spring-loaded toggle assembly switch
in the switchover module. (Figure 2)
The open valve on the depleted
source closes while the valve on the
standby source opens to permit gas
flow. When a fresh gas supply re
places the depleted source it will
automatically be placed in standby.
The fresh supply will not be accessed
until the supply in service is exhausted.



Figure 1 - Cylinder Mounted Chlorinator Flow Diagram

Figure 2 - Automatic Switchover Flow Diagram

100.0002.0
(Formerly A1.1200)
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Capital Controls offers a lifetime
warranty on the diaphragm and
springs. There is a three (3) year
limited warranty on 200 Series
equipment.

Capital Controls is ISO 9001 certi
fied to provide quality and precision
materials, and specializes in disinfec
tion technologies, water quality
monitors and instrumentation for
water and wastewater. Over 30
years of industrial and municipal ap
plication experience in the water and
wastewater industries is incorporated
into the equipment design to provide
the highest quality comprehensive so
lutions for the global market.

Warranty and Capability

CL-LE
::\\[C :~

F'<OM VACl.,UM
REGULAiOR NO. 2
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O-RING SEAT

_Et.:::
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Cv _I\CER

FROM VACJUM
REGULATOR ",0.

TOGGLE ASSEMB~ Y

TO REMOTE CHLORiNE
FLOWIAETER

Capacities: Standard dual-rate indi
cating flowmeters are available with
the following capacities 0.6, 1.5,4,
10, 25, 50, 100, 200, 250, 500 PPD
(11, 28, 75, 200 g/h, 0.5, 1, 2, 4, 5,
10 kg/h) of chlorine gas. To deter
mine feed rates for other gases,
multiply each chlorine value by:

0.95 for sulfur dioxide
0.50 for ammonia
0.78 for carbon dioxide

Flowmeter: The minimum feed
capacity for every gas flowmeter is
1/2Oth of the maximum capacity.
Accuracy is within ±4% of maximum
flowmeter capacity.

Electrical Requirements: On ton
mounted units the drip leg is pro
vided with a 120/240 Vac, 50/60 Hz,
single phase heater. Explosion-proof
heaters are available upon request.

Technical Data
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Model Information Code

c.Model

Maximum Capacity
1 - 100 PPD/2 kg/h
2 - 250 PPD/5 kglh
3 - 500 PPD/10 kg/h

Gas Handled--------------'
A- Ammonia
B - Carbon Dioxide
C - Chlorine
S- Sulfur Dioxide

Vacuum Regulator Mounting
1 - Cylinder or manifold mounted with rate valve
2 - Ton mounted with rate valve
3 - Cyfinder or manifold mounted with remote meter(s) and rate valve
4 - Ton mounted with remote meter(s) and rate valve
5 - Cylinder or manifold mounted with automatic switchover
6 - Ton mounted with automatic switchover

Brief Specification
The gas feeder design shall be of the vacuum operated, solution feed type. The gas feeder shall be constructed of materials
suitable for wet or dry gas service. All springs used in the vacuum regulator shall be of tantalum alloy (stainless steel for ammo
nia). The rate valve and seat shall be solid silver (stainless steel for ammonia). A double-thickness diaphragm shall be provided
for vacuum regulation. The rate of gas feed shall be set manually and shall remain constant until manually changed. The gas
shall flow at sonic velocity and a differential pressure regulator shall not be required.

The system shall be convertible to automatic control by insertion of a motorized control valve in the vacuum line to receive a sig
nal from the appropriate control equipment.

The vacuum regulator shall mount directly on the container valve by means of a corrosion resistant yoke assembly. A spring-op
posed diaphragm shall close tight upon loss of vacuum. Each vacuum regulator shall be equipped with a loss-of-gas indicator,
and a gas flowmeter. A spring-loaded diaphragm actuated pressure relief valve integral to the vacuum regulator shall be pro
vided to relieve gas pressure. The inlet capsule shall be a complete module, installed without the use of any tools.

The ejector shall be provided with a spring-loaded check valve to prevent flooding of the vacuum regulator. Automatic
switchover shall be provided with automatic reset and integrally mounted vacuum regulator flow indicator.I
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Represented by:

Pub. No. 681·2

100.0002.0
(Formerly A1.1200)

7/94 8M

EUROPEAN
HEADQUARTERS
Crown Quay Lane,
Sittingbourne, Kent
ME 10 3JG U.K.
Tel: 0795-476241
Telex: 96536 CAPCO G
FAX: 0795-479052

HONG KONG

MALAYSIA
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Capital Controls

~
Capital Controls Company, Inc.

3000 Advance Lane, P.O. Box 211
Colmar, PA 18915
Tel: 215-997-4000
Fax: 215-997-4062

ASelern Trent Company

Copyright 1992 Capital Controls Company. Inc
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DESIGN FEATURES OF C-282
FILTER

The C-282 Filter represents a new
approach to the removal of the nuisance
causing impurities in chlorine gas. This
filter has two chambers. The lower por
tion acts as a trap for liquid impurities
(reliquefied gas and/or foam droplets
from the evaporator). The sudden en
largement decreases the velocity so that
gas is unable to carry entrained droplets
of liquid chlorine which is high in fer
ric chloride. The upper portion has a
removable filter cartridge. The filter
element is especially impregnated so
that the ferric chloride "plates out"
rapidly as it passes through the ele
ment. Therefore the filter acts as both a
filter and a condensate trap.

The C-282 Filter is made of
25,000 lb. tensile strength grey iron
castings and is rated at 560 Ibs. per
square inch working pressure.

There is no convenient way of re
moving impurities from liquid chlorine.
Impurities will always precipitate out
of gas if it reliquefies. This is a com
mon occurence at points where there is
a sudden pressure drop. Wide fluctua
tions in ambient temperature of chlorine
storage space can cause reliquefaction.

CHLORINE SPECIALTIES INC

CHLORINE SPECIALTIES INC
123 HOLLOWAY AVENUE • SAN FRANCISCO, CA. 94112 • (415) 333·4822

C-282 Chlorine Gas Filter
FACTS ABOUT IMPURITIES IN CHLORINE GAS

The principal impurity is FERRIC CHLORIDE. This is inherent in chlorine gas because it is packaged in
steel containers.

The amount of ferric chloride that deposits out in a chlorine gas system is a function of the quantity of
chlorine used.

Lesser impurities can result from use of lubricants used in 'valves of the packaging system.
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Aexi~e Connector with Manifold and Isolating Valves

ISOLATING VALVE
~ND YOKE ASSE~8LY
BU-1167
(REfA2.6211.3

FLEXIBLE CONNECTOR
6 F"T R-l00
10 IT R-72-'4

LEAD CIISKET
G-ll1

CHLORINE OR SULFUR
DIOXIDE GAS VALVE
R-l04

YOKE
R-l05

ADAPTOR
T-237

FLEXIBLE CONNECTOR
6 n R-100
10 F"T R-72-4-

LEAD GASKET
G-l 1 1

ISOLATING VALVE
AND YOKE ASSEUBLY

8?kE~.1&62113) Btr1- 4301

ADAPTOR
NUT
T-213

Aexible Connector with Adaptor and Isolating Valve

Yoke for Chlorine or Sulfur Dioxide Gas Valve

FLEX
--CONNECTOR

R-100

I,

I
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120.3020.0
(Formerly A2.62113)-

3/8 INCH
SQUARE HEAD

ISOLATING
VALVE

Capital Controls
(g

INCHES [MILLIMETERS]LEGEND:

. 2

8 1/4 [210]

CONTAINER OR
MANIFOLD VALVE

~ I YOKE CLAMP

[80] ~ <~~

ISOLATING VALVE
AND YOKE ASSEMBLY
BM-1167

1/2 INCH
SQUARE HEAD

Container Isolating Valve
Assembly-~

Notes:
1. Weight: 3 lb.. (2 kg)
1. Materials of construction:

Isolating valve: Aluminum silicon bronze
Yoke assembly: Steel plated and epoxy coated

3. Isolating valve and yoke assembly are suitable for chlorine and sulfur dioxide gas or liquid service.
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Choose the Water
Analysis Lab that
Suits Your Needs
For optimum convenience,
select the factory-eonfigured
DREL equipped with the
reagents, apparatus and
instrumentation that meet
your testing requirements
(see Table 1). See page 193
for additional information.

Surface finishing
Laboratory
Cat. No. 45250-30
The basic Surface Finisher's
Laboratory includes the
DR/2000, printed step-by-step
procedures, a Digital Titrator
and Hach's Titration End
Point Adapter.

The Digital Titrator is a
precision dispensing device
fitted with concentrated titrants
in compact, interchangeable
cartridges (see pages 68-70).
The Endpoint Adapter (see page
68) is a unique accessory which
allows the user to determine
photometrically the endpoint of
titrations in which a color or
turbidity change is difficult to
detect visually. Other apparatus
in this lab include flasks,
measuring cylinders, and a
portable heating device.

An expanded laboratory (Cat.
No. 45250-31) combines the
basic lab with two portable
Hach instruments-the Hach
One pH Meter and the
ConductivityfI'DS Meter. See
page 183 for ordering
information.

and rapid results associated
with a portable "lab in a box."
Large-scale operators, research
workers, educators and wildlife
management personnel will
appreciate the versatility and
flexibility of this system,
suitable for fresh- and/or salt
water analysis.

Complete System
Standard equipment includes
a DRI2000, a Hach One pH
Meter, ConductivityfI'DS Meter,
Dissolved Oxygen Sample
Apparatus and Digital Titrator
all contained in two rugged
carrying cases. Aprocedures
manual, step-by-step instruc
tions, and all necessary reagents
and apparatus are at your
fingertips when you use this
DRElI2000. See page 175 for
ranges, parameters and
ordering information.

sured reagent to perform up to
100 tests of most parameters
are standard equipment in this
DREU2000. See page 187 for
ranges, parameters and
ordering information.

Aquaculture
Laboratory
Cat. No. 45250-40
Abasic requirement for success
in aquaculture is careful control
of the parameters critical to fish
production. Effective control
begins with the analysis of the
water in which fish live so as to
provide a balanced environment
and ultimately maximize
the harvest.

When monitoring water quality
with the DRElI2000 for
Aquaculture, analysts can get
the accurate results associated
with a traditional laboratory
coupled with the convenience

se configuration

Table 1 Customized Water Quality Laboratories

Complete System
ADRI2000, a Digital Titrator,
a Hach One Portable pH Meter,
ConductivityfI'DS Meter, pro
cedures manual, step-by-step
instructions and enough premea-

Water Conditioning
Laboratory
Cat. No. 45250·50
Water treatment specialists
need to perfonn a complete
water analysis before any type
of SYStem can be specified for a
client. With Hach simplified
methods and premeasured
reagents, any specialist can,
without a background in chem
istry, perfonn analytical tests on
water at the client's site or in the
office. This portable laboratory
includes the LeadTrak™ lead
test, Hach's unique, economical
method for detecting trace
amounts oflead in drinking
water quickly, at point-of-use.

DREL/2000 Model 45250-01 45250-02 45250-03 45250-04 45250-05t 45250-10t 45250-15t 45250-17t

DR/2000 • • • • • • •
DIl!1tal Tltrator

•
• • • •

Procedures &
Instrument Manual • • • • • • • •
Carrvlne: Case • • • • • • • •
Hach One pH Meter • • • •
ConductivltvITOS Meter • • • •
Supplies, Apparatus &
Reae:ents • • • •
ADDroxlmate ShIDPlne: Welf!ht 29 Ibs 113 k!!) 34 Ibs (15 kl1) 34 Ibs 115 kl!) 39 Ibs 118 k!!) 52 Ibs (24 kl!l 43 Ibs (20 k!!) 48 Ibs 122 kl:!) 48 Ibs 122 kl:!1

DREL/2000 Price $1700 2195 2195 2690 3195 2200 2695 2695

tTwo ca

DREL/2000 LABORATORIES
Customized for Special Applications
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II
I

II

II
Ii
I
It
.1
Ii

t

I
I

"i
I"
I,

I
I'
II
I
I f

I

I
·1"r



DREL/2000 PORTABLE LABORATORY
Customized Testing in the Lab or in the Field
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We've organized the DRI2000
Spectrophotometer,
instruments, apparatus and
reagents into a portable lab for
fast, accurate testing anywhere,
anytime. Use the DRI2000 on
line power in the lab, or switch
to rechargeable battery
operation for convenient field
use. Customize your own
laboratory by adding the
instruments and reagents your
testing program requires, or
select from 14 different
equipment package options.
You'll find eight variations for
water analysis, two for soils
analysis, two for surface
finishing plus versions for water
conditioning and aquaculture.

Basic
Instrumentation
Each DREU2000 comes com
plete with a DR/2000 Spectro
photometer, rechargeable
battery, battery eliminatorl
charger and a comprehensive,
illustrated procedures manual.
The basic DREU2000 is
transported in a rugged, durable
carrying case.

DREL carrying case dimensions:
Instrument module: 57 x 31 x 26 cm

(22.5 x 12.25 x 10.5'')
ChemistrylAppamtu.s module: 57 x

31 x22 cm (22.5 x 12.25 x 8.75")

16

Complete
DREL/2000
For optimum convenience and
savings, many analysts select
the fully-equipped version (Cat.
No. 45250-05) already outfitted
with reagents and apparatus for
29 common water quality tests.
This configuration is
transported in two rugged
carrying cases: one module
contains instruments while the
other holds apparatus and
chemistry.

This complete DREU2000
includes:

a DRI2000 Spectrophotometer

II Unbreakable Digital Titrator

II Procedures and Instrument
Manual

II Portable Hach One™ pH
Meter

II Portable Conductivity/rDS
(Total Dissolved Solids)
Meter

IIBattery eliminator/charger

D Reagents and apparatus

IIApparatus/Chemistry case

a Instrument case

Reagents for the following tests
are included in the fully
equipped DREU2000.
Supplement this list with
reagents for your own testing
needs. Those approved by the
USEPA for reporting purposes
are marked with an asterisk.
Sample pretreatment may be
required. See page 193 for
ranges.
Acidity, Methyl Oranget
Acidity, Phenolphthaleint
Alkalinity, P and Tt
Bromine
Calciumt
Carbon Dioxidet
Chloridet

*Chlorine, Free and Total
*Chromium, Hexavalent

*CondUCtivity
*Copper
*F1uoride
Hardness, Totalt
Iodine

*Iron, Total
*Manganese, High Range
*Nitrogen,AJnrnonta
Nitrogen, Nitrate, High and

MidRange
*Nitrogen, Nitrite, Low Range
Oxygen, Dissolvedt

*pH (with meter)
*Phosphorus, Reactive, Low Range
Phosphorus, Acid Hydrolyzable

*Phosphorus, Organic and Acid
(Total)

Residue, Nonfilterable
Silica, Low Range
Sodium Chromate

*Sulfate
*Sulfide
Turbidity (Absorptometric)

Applications Lab
Researches
Solutions
Ifyou have special testing
needs or difficulties in
analyzing a particular
sample, we may be able to
help. Circle 9282 on the
reply card and we'll send you
a briefqnestionnaire to fill
out and return to us. After
reviewing your request, we
will contact you with further
information.

mtrimettic detennination

1-800-227-4224
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CHLORIDE, CHLORINE

*Approved by some states for potable water reporting under specified conditions. Check with your regulatory agency.
tUSEPA·approved for analysiS of wastewater and potable water.

'I
Free and Total Chlorine- Low Range Chlorine- Chloride-CD-51,
Model CN-66, Cat. No. 2231-01 Cube Model, Cat. No. 20603-00 Cat. No. 2086-01

Chloride. Found in nearly all either silver or mercuric nitrate Chlorine. The most widely wastewater. Its measurement
natural waters, chloride affects titrant and the Model CD-DT, a used disinfectant for drinking and control are vital for both
human taste above 250 mgIL. multi-range kit, is supplied with water, chlorine is also important safety and economic reasons.
High levels inhibit plant growth, a demineralizer bottle for high- for sanitizing swimming pools,
and many industrial processes range sample dilution. cooling towers and other Many Hach chlorine tests have
need to limit chloride industrial equipment, and in the been approved by the U.S.
concentration. Test kits use treatment ofmunicipal Environmental Protection

Smallest Approx. Case Ship.
Range Increment No. of Style Wt.

Test Cat. No. Model (mg,tL) (mg,tL) Method/Chemistry Tests (See p. 194) (Ib) Price

Chloride 144()'()1 8-P 5-100 5 Drop count titration/ 100 B 1 $25.00
As CI- 20-400 20 Silver nitrate

2086-01 CD-51 500-10,000 500 Drop count titration/ 100 B 1 62.50
5000-100,000 5000 Silver nitrate

As CI- 20635-00 CD-DT 10-8000 0.1-20 Digital Titrator/ 100 F 4 150.15
Mercuric nitrate

Chlorine, low rang.
As free CI2 20603-00 Cube 0-2.5 0.5 Color cube/ 50 F A 0.5 12.50

DPD
As total CI2 20604-00 Cube 0-2.5 0.5 Color cube/ 50T A 0.25 12.50

DPD
As free CI2 2231.Q2* CN-66F 0-3.5 0.1 Color disci 100 F B 1 32.50

DPD
As total Cl2 2231.Q3* CN-66T 0-3.5 0.1 Color disci lOOT B 1 32.50

DPD
As free & 2231.Q1* CN·66 0-3.5 0.1 Color disci 50 F B 1 32.50
total CI 2 DPD +50T
As free & 14542.QO* CN-70 0-0.7 0.02 Color disci 100 F 0 2 45.75
total CI2 0-3.5 0.1 DPD +100T
As free CI2 14542.Q1* CN·70F 0-0.7 0.02 Color disc/ 200 0 2.5 45.75

0-3.5 0.1 DPD
As total CI2 14542-02* CN-70T 0-3.5 0.1 Color disc/ 200 b 2.5 41.45

0-0.7 0.02 DPD
As free & 21290-00* CN-SO 0-0.7 0.02 Color disc/ 100 F 0 2.5 75.50
total CI2 0-3.5 0.1 DPD + lOOT
(0·10 mg/L: T only) 0-10T 0.5
As free & 4110G-02t DR 100 0-2 0.02 Colorimeter/ 100 F F 3.5 245.00
total CI2 0-3.5 0.1 DPD + lOOT

AccuVac Ampuls 2502o-25t AccuVac 0-2 Pkg of 25 free chlorine reagent ampuls 25 12.95
(as free C12) (resupply for Cat. No. 41100-02)
AccuVac Ampuls 2503O-25t AccuVac 0-2 Pkg of 25 total chlorine reagent ampuls 25 12.95
(as total C12) (resupply for Cat. No. 41100-02)

As free & 46700-00t Pocket 0-2 0.01 Colorimeter/ 100 D 2.5 295.00
total CI2 Colorimeter 0-4.5 0.1 DPD
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Distributed by:
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SECTIONAL STEEL RODS (5/16 and 3/8)

,-; ~
SQUARE BAR,.... SPEAR HEAD
CORKSCREW ~

'-nOUNOSTOCK~'" ""~
CORKSCREW ra.. EXPANDABLE_ ~J ~ cumn WITH BLADES

HEAVY DUTY AUGERS

THE MODEL 444 SECTIONAL RODDER WITH AUTO-DRIVE
The Model 444 Sectional Rodder is available as a trailer or truck mounted unit. This "easy-to-set-up"
machine is available with Manual or Automatic Controls (Auto-Drive System). When the Model 444 is
outfitted with Automatic Controls, the machine is designed to automatically retrieve the rod and tool
when an excessive obstruction is encountered. The rod and tool reverse and Automatically stop. This
type of system preserves the condition of the rods and enhances the operators abilitie.s to clean sewer
lines and open sewer stoppages. Other machines which do not have the Automatic Controls (Auto-Drive
System) fail to automatically stop when trouble is encountered. The Model 444 uses 5/16" or 3/8"
sectional rods.

HEAVY DUTY ROOT SAW

Q
(n~

'=-c :

'-'

HEAVY DUTY HOSE GUIDES

_ I J

~

Positive Rod Drive is accomplished by means of 5
hardened tool steel drive dogs spaced between
endless heavy duty dual chain. Rod Drive counter
balanced for concentricity.

,

Truck·mounted rodders available with power take off or
independent auxiliary engine. Deluxe skirting, platforms,
and tool boxes optional.

_.- -
r""\

Model 444. The most modern
answer to automated sectional
rodding. Rod Reel mounted in a
unitary balanced frame 
rotates about its axis 
powered by 18, 20, or 25 h.p.
engine - PTO available with
truck mounts.
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Mechanical Or Hydraulical Operated
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I The only positive way to remove all debris in

larger sewer lines from manhole to manhole is
I with SRECQ-FLEXIBLE® Bucket Machines

I
SRica World's largest. most experienced full-line manufacturer of sewer cleaning systems and equipment

FLEXIBLE®



MECHANICAL pULL·
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FLOATING SCROLL
Optional on SRECO-FLEXIBLE~

Pull-In Machines. the Floating
Scroll compensates for amount
of cable on drum. Rolling outward
it allows cable to wrap uniformly
without overlap. prolongs life of
level winding m~hanism.

SRECQ·FLEXIBLE®
Mechanical Bucket

Machines are designed
with a variety of types

and sizes to get the job
done properly.

The chassis construction of both Pull-In and Truck
Loader includes rugged channel base frames and
I-beam uprights for strength. Each unit is equipped
with a retractable swivel wheel and two leaf spring
mounted wheels with pneumatic tires. Retractable
leveling legs include a rack and pinion raising
mechanism with positive lock.

Engines ranging from 10 to 65 horsepower are
available. All engines include starters and alter
nators. Batteries are additional.

Main drum clutches are positive type, designed for
manual release with center pull knob. Clutches lock
in neutral position for free spooling. Disengaging not
required for normal bucket operation.

Safety booster drive is belt type for smooth transfer
of power. Tension is adjustable and will slip under
overload conditions to protect sewer pipe and
machine.

Main cable drums have a capacity of 1000 ft. of 112"
cable. Overnight drums with a capacity of 1000 ft.
of 1/4" cable, are operable from all machines.

Cable winders are automatic reel type for 112" cable.
Standard drive train on all units is heavy-duty

)



-- and TRUCK LOADER

DUAL SCROLL
Optional on SRECO-FLEXIBLP
Truck Loaders. the Dual Scroll is
perfectly synchronized to lay cable
evenly on drum under the heaviest
pulls, minimizing wear of the level
winding mechanism.

chain and sprocket for power transfer to all
assemblies, including overnight drum operation.
Optional transmissions include three and four speed
gear box type.

Tow bars, interchangeable on Truck Loader and
Pull-In Machines, permit transporting units in
tandem.

For safe operation, the main cable drum on the Pull
In is positioned in a manner that the cable itself is
never more than ten degrees out of parallel with the
uprights.

Conveyor chutes are constructed of I-beam with
heavy steel bucket skids.

Standard Truck Loader units are designed to work
with 6" to 22" pipe size buckets. The heavy dUty unit
handles buckets up to 24" pipe size and the extra
heavy duty unit up to 30" pipe size.

Bucket shakers on discharge end of chutes are
spring loaded to permit operator to empty bucket.
Spring loaded shaker platform prevents bucket from
falling into the truck.

Several optional features and accessories are
available to help the end user select the proper
unit(s) to complete their assigned cleaning tasks.

When purchasing SRECO·FLEXIBLE@
Bucket Machines

you receive over forty years
experience in the proper set up

and operation of these units
which is another key to

successful cleaning.

iiuOHlNES ..¥OUWILLJiEMOVE
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Selective speed and load ranges can be
obtained by use of the hydraulic system
providing infinite variable settings. A preset
force can be obtained avoiding potential
damage to bad pipe.

Minimum requirement for hydraulic driven
units is a thirty horsepower engine.
Engines range from 30 to 65 horsepower.
Larger gasoline engines and various sizes
of diesel engines are available upon
request.

Base frames and uprights are sized propor
tional to engine horsepower and other
pertinent features as may be selected for the
assigned jobs.

Cable winch drums, clutches and chutes are
the same as described on the mechanical
Pull-In and Truck Loader Bucket Machines.

Hydraulic system as a standard has one
operating speed range with dual and three
speed systems available as an option.

Lift legs are rack and pinion gear type with
hydraulic powered lift legs available as an
optional feature.

HYDRAULIC
PULL-IN MACHINE

HYDRAULIC
TRUCK LOADER MACHINE

P.O. BOX 1441 LIMA. OH 45802 U.S.A. 419/991·2065 800/537·3592 FAX 419/999-2300
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FLEXIBLE® P.O. BOX 2957

Distributed By:

Bulletin 1000 '0 Sewer Rodding Equipment Company

CULVER CITY, CA 90231 U.S.A. 213/301·9009 800/421-6536 (OUTSIDE CAl
800/852·7727 (INSIDE CAl FAX 213/301-6232

Litho. in U.S.A.
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FLEXIBLE@

© Sreco-Flexible, Inc.
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3434 S. DIXIE HWY. LIMA, OH 45804 U.S.A. 4191991-2065 8001537·3592 FAX 419/999-2300

P.O. BOX 2957 CULVER CITY, CA 90231 U.S.A. 310/301-9009 800/421-6536 (OUTSIDE CAl
800/852·7727 (INSIDE CAl FAX 310/301-6232
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The Fisher Leak Detector Model XLT·20 combines advanced acoustic detection methods with electronic amplification
and filtering to detect and pinpoint leak sounds.

Liquid escaping under pressure through an orifice in a pipe generates three distinct types of sound. One is produced by
the friction of the escaping liquid against the edges of the orifice in the pipe. The second is caused by the liquid striking
the soil. The third is caused by rock and soil particles colliding with each other and with the pipe, as they are impacted
by the escaping liquid.

These sounds travel in both directions along the pipe, and radiate outward through the ground from the point of the leak.
With the sensitive transducers, high amplification and selective filtering of the Fisher Model XLT-20, these sounds may be
quickly identified, localized, and pinpointed.

t·'
~

Probing for leak sounds through pave
ment with acoustically shielded XL T-20
"Big Foot" crystal probe.

CASSETTE TRAINING TAPE

This tape and an adapter cord to connect your recorder to the
instrument are provided for orientatioh and training. A nar
rative followed by actual leak sounds make up this 22 minute
cassette.

LEAK
DETECTOR

FEATURES: • High-gain solid-state
amplifier aids in detection

• Detects and pinpoints Ii·
of sound in poor sound
conductors such as PVC

quid leaks in pipes. and cement pipe.

• Locates leaks over wide • Headset acoustically
range of pipe diameters designed to shut out out-
and types, internal side sounds for more ac-
pressures and surrounding curate leak detection.
media.

• Leaks are indicated by • Ni-Cad rechargeable bat·
meter deflection and teries may be charged
sound in the headphones. without removing from the

• Acoustically shielded" Big instrument by plugging in
Foot" crystal probe for the included charger.
non-contact detection • Night light on meter dial for
through paved surfaces "round·the·clock" detec-
reduces distracting am- tion capability.
bient noises. • Selective electronic band·

• Direct pipe contact probe width filter provides control
substantially reduces traffic over distracting ambient·
and pedestrian noise. sounds.

(
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Probing for leak sounds in PVC pipe just below ground leve/,
using Fishe'l's XLT·20 Hydrophonic Probe and 24"Sound Rod.

25 hrs.
18 hrs.
150 ohms

80 Hz to 8 kHz
82 dB

22 Ibs.
8%" X 8~" X 32Jill
26 Ibs.
10" X 12"" X 34%"

Band Select
High Frequency
Reject

SPECIFICATIONS
Operating Frequency Range
Gain
Type of Filters:

Band Reject
Low Frequency Reject

Meter Output Indication
One Milliamp, 0-100 Linear Scale

Power Supply.:: 9 VDC consisting of
14AA Ni-Cad batteries
Battery life between changes
Battery recharge time

Headset Impedance
Weight

(in covered wooden case)
Case dimensions
Shipping Weight
Shipping Dimensions

FISHERmoscop!t
'FISHER RESEARCH LABORATORY

200 W. Willmott Rd.
Los Banos, CA 93635

(209)S26-3292.FAX:209-S26-0416

EXPORT DEPARTMENT
P.O. Box 1896, New Haven, CT 06508

(203)288-1638,FAX:203-287-8099
TELEX: 963487

LATIN AMERICAN EXPORT (except Mexico)
MART HALLER, INC.

P.D.Box 140159, Coral Gables,FL 33134
244 San Lorenzo,Coral Gables,FL 33146

Ph.(305)444-4617,FAX:305-445-7551

fRL170oeg-J

COMPLETE INSTRUMENT SET

OPERATING MODES
The XLT-20 provides two operating modes. Survey
and detection without direct pipe contact is ac
complished with the "Big Foot" accoustically shielded
crystal probe or the Hydrophonic Cylinder Probe.
Direct contact survey and detection is carried out with
the HVdrophonic Cylinder Probe. With this probe and
a set of Sound Rods, pipes from above surface to dep
ths of more than six feet may be sensed.
APPLICATIONS
The XLT-20 may be used for detecting leaks in all
types of pipe, including steel, cast iron, PVC, cement
and asbestos. It may be used in all types of earth, such
as sand, clay, gravel, and even water filled cavities.
The XLT-20 also detects leaks at valves, couplings,
meter boxes and tanks, through cement slab, pool
decking, walls, radiant heating systems and escased
pipe.
SELECTIVE SOUND SENSING
Normal sounds such as wind, traffic, liquid flow,
pumps and meters, will be amplified along with leak
sounds by the XLT-20's powerful amplifier. But, a
sharp cutting bandwidth filter reduces the particular
band of unwanted frequer:Jcies, or enhances a specific
band of desired frequencies. The filter can also select
or reject frequencies above or below a given sound.
S·YEAR GOLD SEAL LIMITED WARRANTY
Fisher warrants the XLT-20 to be free of defects in

, materials and workmanship when it is shipped from
the factory. The terms of this warranty are fully ex
plained in a warranty registration card that accom
panies the device. Complete field and factory service
facilities support the warranty.

The length and terms of the warranty may vary out-
side the USA. Check with yourdistributor for details.

Fisher Research Laboratory. Inc" manufactures a wide range
of electronic survey and detection instruments designed to
meet the needs of the utility industry, Some of these in·
struments include pipe and cable localors, valve and box
locators, fault locators, AC potential detectors, sound and
leak detectors, and water level indicators, Ever since the
company began operation in 1931. high quality design and
advanced production techniques have solidified the Fisher
tradition of being foremost in the industry. For applications,
assistance or additional information on the Model XL T·20
Leal! Detector. contact the Fisher Marketing Department.
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-Model I'W-""
Line Tracer

Digital depth-reading Hne tracer
offers durability and simplicity
The TW-nO instrument set consists of a transmitter, receiver,

ground-plate/ground-rod assembly, operating manual, and hard car
rying case. The transmitter signal is applied to the underground
service in one of two ways: inductively with the transmitter placed on
the ground over the line, or conductively using the included ground·
plate/ground-rod assembly with the transmitter. The coupling clamp
accessory can be used with the transmitter when a direct physical
hook-up cannot be done with insulated pipes, and electrical or
telephone lines that are in service.

The design emphasis of the TW-nO is simplicity and durability.
Some line tracers are overly complicated and others are too delicate
for sustained field use. The TW·770 receiver has only two controls:
a knob for on/off and volume, and a push-button to read depth on the
LCDdisplay ineither inches orcentimeters. The transmitter's controls
consist of a toggle switch for "battery test" and "on."

In the upper photo, the operator is following a water main. He is
assisted by the audio and visual guidance from the receiver, as he

swings the unit left and right. If left of the line, the
word "RIGHT" with right arrows will appear on
the LCD, and the audio tone will pulsate. If right
of the line, the message is "LEFT" with left ar-

rows and a continuous tone. When at the cen
terline, the message is "OVER TARGET" with
a peak audio tone. At this time, the button is
pushed for depth readout.

~ ..

TW-770 receiver, hard carrying case, transmitter and ground
plate/ground-rod assembly. Also shown are theaccessory head
phones and coupling clamp.

--FEATURES--
• Digital accuracy for pipe and cable

tracing and depth readout.

• Audio and visual response for left-
right guidance.

• Automatic gain control.
• Digital signal strength.
• Inductive or conductive tracing.

• Easy to use:

• Instant target response.

• Push-button for depth readout.

• Only one knob to tum on and
adjust volume.

• Splashproof.
• Built to take a beating.
• Operates on standard batteries.

FISHERm.scOP~_
FISHER RESEARCH LABORATORY
200 W. WIllmott Rd., Los Banos, CA 93635 USA
TEL (209) 826-3292, FAX (209) 826-0416



Here is what vour TW-770 will do!

-- CONDUCTIVE TRACING

The operetortraces awatermainwith
the TW-nO. The transmitter Is lying
out of sight on the ground behind
him.

The coupling clamp energizes a telephone
pair for tracing from the transmlttter.

This is the preferred method for tracing because the trans
mittermakes adirect physical hOOk-upwith the line to be traced.
The included ground-plate/ground-rod assembly plugs into the
transmitter, and one alligatorclamp is attached to the pipe, non
energized cable, conduit, tracer wire or tracer tape. The other
end must be well grounded. This concentrates the signal on the
known line to be traced, and there is less chance of the signal
being accidentally induced to a nearby oradjacent line. Tracing
distances are usually increased 25-50 percent over the induc
tive method. Non-metallic pipes may be traced conductively if
the ground-plate/ground-rod assembly is attached to a plumb
er's "snake" orelectrician's "fish tape" running inside ofthe pipe.

When one point is known on a linear conductor, such as a pipe
or cable, the TW-nO transmitter can be placed on the ground over
it, and tracing can go in either direction from that point. The operator
walks the path of the line while moving the receiver left and right. At
some distance from the transmitter, the signal will become faint, but
the transmittercan be brought up to that point so tracing can continue
indefinitely.

Note: If there is noknown startingpointtodoan inductiveorconductive
trace, use a Fisher TW-6 with handle to inductively locate a starting
point

INDUCTIVE COUPLING CLAMP --

INDUCTIVE TRACING

The coupling clamp takes the place of the ground-plate/ground
rod assembly when tracing telephone and electrical lines that are in
service. It inductively energizes without metal-to-metal contact.
Tracing distances are less than when using the ground-plate/
ground-rod assembly, so there is no advantage to using the coupling
clamp on pipes unless a non-conductive wrapping or insulation is
preventing direct metal contact. The TW-no frequency will not
disturb voice, data-communication lines, or electrical service when
the coupling clamp is used.

The TW-770 traces an underground line away
from the conductive hookUp In the background.
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TW-'70 Transmitter
The meter on the TW-no transmitter can show two

different types of information. With the toggle switch
down, battery strength is indicated. With the toggle switch
up, the transmitter is on. Meter readings indicate current
flow of the tracing signal. This reading is only significant
when performing a conductive trace.

Accessories
---- CoupHng Clamp

This accessory, part No. 203400, is especially useful for in-service
telephone and electric power line tracing where a metal-to-metal hook
up with a ground-plate/ground-rod assembly isn't practical.

TW-77a Receiver-
The TW-no receiver features an LCD readout of

signal strength in bar-graph form. It also gives a digital
percent of signal as well as visual left/right guidance.
Depth readout appears on the LCD with the push of a
button.

Headphones
The standard Fisherstereo headphones, part No. 972095, when

plugged into the receiver, makes easier listening in noisy construc
tion areas. Volume is separately adjustable for each ear. Use of the
headphones increases battery life by 50-100 percent.

The TW-770 performs a conductive trace toward the
instrument transmitter in the foreground. Note that
one clipof the ground-rodassembly Is attached to the
gas line being traced and the other Is attached to the
ground rod. .
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TW-770 Specifications

U.S., Canadian and FISHER RESEARCH LABORATORY
Mexican customers . 200 W. Willmott Rd•• Los Banos. CA 93635 USA

contact: TEL (209) 826-3292; FAX (209) 826-0416

Latin American MART HALLER. INC.
customers 244 San Lorenzo Ave.; P.O. Box 140159; Coral Gables. FL

contact: 33114-0159 USA TEL (305) 444·4617; FAX (305) 445-7551

All other EXPORT DEPARTMENT
countries P.o. Boz 1896. New Haven. CT 06508 USA
contact: TEL (203) 288-1638: FAX (203) 287-8099: TELEX 179160 EXPORT

5-94 Printed in USA

I
The complete TW·nO
Instrument set Includes
a hard carrying case,
transmitter, receiverand
ground-plate/ground
rod assembly. Also
shown are the coupling
clamp and headphones,
which are sold as acces·
soriesand fit intotheTW
no case.

General
Operating
Temperature ...... ·4 to +140 degrees F (-20 to +60 C)
Shipping
Dimensions 363/4" X17 112" X91/2"

(93.3 cm X44.4 cm X24 cm)
Shipping
Weight 26Ibs.(11.8k) without accessory head

phonesand accessorycoupling clamp.
Add 13 oz. (.37K) for each accessory.

Transmitter
Frequency ......•. 82.175 kHz ± 0.001 %
Output Power 500 mW: 10 ohms to 3 kohm load
Batteries (2) 6-Volt lantern batteries

(Eveready No. 509)
Battery Life 30 hrs. continuous
Weight 5.0 lbs.
Dimensions 12" LX 4.75" HX8.5" W

(30 cm LX 12 cm HX21.5 cm W)

Receiver
Sensitivity Control ...•...•....Automatic (AGC)
Dynamic Range •....••........ 110 dB
Depth Readout Range ..... to 16 ft. (488 cm.)
Readout Units ......•...........Optional (inches or cm)
Depth Accuracy .•••..•••....•.± 8% under normal conditions
Trace Accuracy ........•.••..••± 1 inch to 4 ft. deep; ±2% over 4 ft.
Audio Output....••..•.•....•....Continuous/pulse VCO output through

speaker or optional headphones
Visual Display ....•..•.......... LCD provides lefVright directional

information, signal strength readout
(numeric and bar graph), and depth
(specify inches or cm on order)

Batteries .....•••....•....•....••..6 alkaline C cells
Battery Life .•......•............. 30 hrs. continuous
Battery Test ..•.•.........••.....Automatic (low battery warning on LCD)
Weight " 5.4 Ibs.
Dimensions 32" L X 11.75" H X 6.5" W

(81 cm L X29.8 cm HX 16.5 em W)

Made in the USA since 1931
FRL8706999

The Fisher tradition
Fisher Research Laboratory, Inc. manufac

tures a wide range of electronic detection
instruments designed to meet the needs of
the utility industry. Some of these instruments
includepipe and cable locators, valve and box
locators, AC potential detectors, sound and
leakdetectors, andwater-level indicators.Ever
since the company began operation in 1931,
high-quality design and advanced production
techniques have solidified the Fisher tra
dition as foremost in the industry. For ap
plications assistance or additional infor
mation on the TW-770 Line Tracer, con
tact the Fisher marketing department.

S-Year Limited Gold Seal warranty·
Fisher warrants the TW-770 to be free of defects in mate· tration card that accompanies the instrument. Complete field

rials and workmanship when it is shipped from the factory. The and factory service facilities support the warranty.
terms of this warranty are fully explained in a warranty regis- *Warranty may va,)' outside USA. See your distributor for details.
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STANDBY
1-Phaae 3-Phas.

, 1SkW 1SkW
·15 kVA· '19 kVA
'12.5 kW 12.S_kW
12,5 kVA ~6 kVA)

~"
,,11

Onan Corporlllion 490 Bunelln D8S-11A

60Hz

'SO Hz..
iE:Zr

FAX NO. 6173294428. '

<I. Standard :Model••"'eSA cirUflecL .
. . ,

". . "'.

• Inglnl torqu. • Low reactano8 g.nerator
matched ..' design offer. JC?w
excitation Iystem waveform distortion with
provIdes quloknon-linear IOlda and·
recovery from provides excelltnt motor
tranatlnt apled dips. starting CClpabJlltlea.

.Generator Set Testing I

The Prototype Test suppon (PTS)
program is our oommltment to
verifying the integrity of our dlllgni
and products.

t Before the generator lets are put Into
production. prototype models are •
sUbjected to d~manding teats with
typlCaJ/atyplcailoads and tranalents
anticipated In .eNloe. .

Production models earn the PTS seal only after
meeting the performance criteria established by the
program.· ,

.Single-Source Warranty .. .
All generator Bet oomponents and .Ylteml are
covered by a limited one-year warranty. Optional twe.
and five-year extended programs are available. '

15 RDJC 60.Hz
~---..... ,12.5 RDJC 50 Hz

. ~ ,. Diesel-Fueled Generator Set

CUMMINS NORTHEAST INC

ALTIRNATOR
Brushlen. revolving field Onen AC alternator provlties
broad range reconneotible output.

CONTROL PANEL
Vibration Isolated control with analog
Instrumentation.

VOLTAGE REGULATOR
Electronic voltage regulator provides precise
regulation and underfrequenoy compensation. •

COOLING SYSTEM
High ambIont 122" F (50" C) system. ,

SKID8ASI .
Supports the alternator and engine. Battery rack and
COOling sys.tem mount to the skid baae. Int~grar

vibration isolation.

Generator Set Features .
• SlnglHOurct • Acoepte'1~% at '

eI.a'gn, manufacturing nameplate kW rating
and testing of ell let In on.ltep, In
components end compliance with
accessories by NFPA 110,
Onan Corporation. Paragraph '-13.2.6.

Standard EqUipment
ENQINE
onan 4-cycle diesel engine.

DEC-~7-93 MON 15:02

~
-Onon

•

•

I
I
I
I
I
I
I


I
I'
I
I
I
I
I
I
I

~
t



Spec"'CIliOIIR May Cha,~ Withour Notice.

• t

. ,

•

•

.,

P,03
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Onon Corpol1ltlcn 04190 Bulletin OSSo15A

FAX 'NO,' 6173294428

Indirect Injection Fuel System'; Number 2 diesel
fUGI; Dual fuel filters and water separator; ,
Mechanical fuel transfer pump with hand primer; Fuel
11ft 6 falit (1.8 meters); A",toniatic fuel shutoff; Dis
tributor Injection pump.
OIl·Wetted Element Air Cleaner
with Fllltriction Indicator
Lube 011 Capacity: 6.5 US quarts (6 IItel'8)
Lube 011 Filter: Single SpIn.On. Full Flow
Tvplcellube Oil ConsumpUon:
SUS quarts (3Iitilrs) - per 100 Hours
Cooling System .

'High Ambient 1220 F (500 C) Radiator.
Coolant C'pIClty: 13 US quarts (12I1ter.B)

••

Torqu.Mltched Voltage Regulltton:"
The voltage regulator provides torque·matched
underfrequenoy compensation to optimize motor
starting performance and assist the engine during
transient load conditions. The bruahless exciter
armature powers the 'main alternator field winding
through Bhaft-mounted, three·phasl, full wave silicon
diode rectifiers. .
Sh"nt' lxcttlltlon:
The Bxoltallon system derive' its power from thl
main output of the generator. eliminating the need for
e separate flxoltatlonpower source. This excitation
system, combined with the Onan low ~aetance

generator, comprise a system thet provides sUfficient
short circuit current for selective clearing of
instantaneous overcurrant devices
Ph••• Rgtilllon: A (U), C (W), B (\I),
Altemltor C09nn;~ Direct drive centrifugal blower.

AC W8vefpmt Total Harmonic OI8tortlon
Less than 5·/0 total no load to fuU load, and less than
3a~ for. any single harmonro
Telephone Influence Factar (l1F)
Less than 40 per NEMA MG1·22.43,
Telephone Harmonlo Factor (THF) Less than 3.
AIt.mltor Temperitul'I FUsl ,
At rated IOl3d Is less than 105°,C at standby rstinG,
per NEMA MG1.22.40. IEEE"5 and lEO 34-1.
Radio Interferince

" Alternator and voltage regulator meet the provislo~. ~

as.800 and. VDe Class ~ and N. '
Rlltlngs Ind PerfDrmance
The standby power rating Is applicable for the
duraUon of normal power interruption. No overload Is

. available at this rating. '

.'

,

CUMMINS NORTHEAST INCDEC-27-93 MON 15:03

Generator Set Performance
Voltage Regulation
At constant load, from no load to 100% load will be
within :1:2%.
'RandDm Voltllge Variation
At constant load. from no load to 100% toad will not,
exceed :i: 1% of Its mean value.
'requency Reguletion
Under varying loads from 1'0 load to 100% load:
5%maximum -
Random Frequency Variation
Will not exceed:c 0.5% Of Its mean value for
constant loada from no load to full load.
Electromagnetic Interference Attenuation
Meets requirements of most IndustrIal and commitrcial
application••

RDJC Oleael·Fueled Otntl1llor Set

Engine: Onan 4-cylinder, In-1Ine, diesel
Design: 4-cycie•waler-cooled, natural aspiration
Bore: 3.25· (83 mm) Stroke: 3.625- ( 92 mm)
Piston Dh;placemenh 120 cublclnches (2.0 liters)
Campr'''lan RaUo: 19.0:1
Starting: 12·yolt.2-wlrB. negative ground
Crlnklng Current: 225 amps at ambient temperature
of 32° F (011 C).
BatteryChlrgln;: Adjustable. 2-5 amp.
ealt Iron Cylinder Block
Valves: Overhead .
Governor: Adjustable. mechanical. flyball. presstlf8
lubricated.

Alternator: Onan
DesIgn:
RevoMng field. slngl, bearing, 4·pols,
brushlesl!l, drip.proof construction. Standard 1050 C tem
perature rise at standby power rating. Class F Insulation

. system per NEMA MG1-1.65 and B82767. The main
alternator and exciter Insulation
systems are suitable ror tYPical standby applications.
Stator: '
Skewed stator and 213 pitch windings minimize field
heating and voltage harmonics. '

- Rotor:
Dynamically balanced assembly. Direct coupled to en
gine by Q f10xible drIve disc. Complete '
amortisseur (damper) windings help minimize
voltage deviations and heating effects under
unbalanced loads. The rotor Is supported by a
pre-lubricated, maintenance'freo ball bearing.
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11OJ108 fl7ll12O 1881240 ,~ ,'MIlO 1151200. 120120& 1101220"
-6'2 - 45'5'2~-..~49 43 ..7

1401416 1541440 177* 14711C111 DOtNO 23ll'COO. 1401411 ~-- - -,.-- -
~24 ~3'- 22

__• iI_

26 ·2S 23 18 20
.- _.. -

Voltage Selections
50 Hz, 1BDQ rpm, '·ph.oJ

R"Qnn,gUb1e.BfOid R,nge
CJ 120f208V CJ 22OI380V
CJ 1271220V' CJ 240141tW
CJ 1391240V [:J 2541440)1
C 12C1240V· 0 2711480'1
10 HI, 1800 rpm, '-P"'S,! 4-WIrl
Reconnect/bit, BI'O,t/ R.n~.
o 1iOV 0 1201240V
60~ 1SOD rpm, 3·p,....,
Specific Volt.g.
[J347/600V
I() Hz, 16IJD rpm I-pM••,
ReconMCtible.JrO,d Rlltlf .

Clll0/1SCV ~220I3eo\JoE--

C 1151200V CJ 230l4ClO\J
o 1:i!0/20SV 024D/4l!5V
o 127/220V [:J 2641440V .
C 1101220~

10 Hz. 1100 rpm 'ophllse, "-WlI'f
R.t:Dnm:ctibl" Bro.d R/lftg.
[J l1DV [J 1101220V

•

I-laulld Weight
Dry: 1DeD ba 4~ IfQ
W81:112S1b1 S1Sk;.

50 H:t (1~ rpm) ~

12.5 kW I 13.0 kW lmax)
~a kVA (Sid) 90 kVA (Exl)
1.4 US DPh 5 IJtII'
44 cfm 1.2 GIl rmnln

140 arm 4.0 cu Ift'IlIIn
1076 II! 5'0 -0
2500 dm 70.8 au IMTlln
, 33 elm 3.8 au rntmin

f 550 IliIlMn 1.6 MJiNIn
260 Bt\llllAin 0.3 MJIttIin
20 GalIMln 78 UMln
21 bhp 16 kW
U tip: .4.0 kW
92 Pli' e34 kP.

a07 flImin 4.81 lW5
1850 tSD rpm 11

LWIouMd W.lght
Dry: 940 Ib' 427 kg
Wet: SIN IbI 444 kg

1I£1'~N IIU I """ /lIIT." .
.. "HIIlt £liLI "~ION ·06·

eo Hz (1800 rpm)
15.0 IIW ~ I 15.7 kW(max)

152 kYA (SIG) , QI kVA (&I)
1.6 US gph 6 I.JIy

53 elm 1.5 cu ftVmln
165 c1m ~u Q,I m'mln

1100 'F 593 'C
3000 Cftn e:i.O cu mIll'IItI

160 olm 4.6 QI rMnIl\
1800 llu/Mln U MJlMin
2'13 BlII/MIn 0.3 ~il\
24 G.I/Min 81 LlMIn·
27 tlhp • 20 1IW
1.S hp 1,1 kW
Ii "' 616 kP,'

.1088 ftImIn 5.83 mil
2100 =5D rpm

,

1 '- ,"='.'" ,

·1'ir, .- -
I :1 ·W~:' 1._-

~II"--+-- '\t .. ~

FUll LOAD CURRENTS
(AmpS 0 Standby Rating)

OPERATlNG DATA
Set Rating I MIx. Surge
"'010r Slartinlil
Fuel Consumpllon (GIl'lled load)
Combustion Air
Exhault Gas Flow
Exhaust Gas Templrmure
Radiator CooUng AIr
Alternator COoKnO Air
Heat Rejlcted 10 Coolant
Heat Radiated to Room
Cooranl Flow
Engine Power
~drator Fan Load
BMEP
Pilton Sp;8c1
CMlspeecl Umit

Outline Drawing 60 Hz: 15 ROJC 50 Hz: 12.5 RDJC .
O'IA.l.

P*IIIT OVTIo!T I "' ..liltiii. 'M,·14,.., C1A!1'11llt1
,~ IIll.It ('"111I11 (lNItCI,~

IIolII lM
TOf ~Ul.. VI&III

Obtain Installallon oullin. drawing 500·11502.

Thil drawll1l11 for Info~on.1 pUt'pOHt only.
For specific conatrucUon detail•• oDtaln InItallltion

. outline drawlng from your distributor.

•
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Control System .
• Monitor. engln. performance and AC power output•
.. Controls generator set .tart and shutdown.
'. Remote atart termlnala.
• DC panel lighting.' '.
• Vibration Isolators protect control p~nel electronics

and circuitry from generator ..t vibration•.

See your dlstrlbutor"for more Information.

,-Control '.ne1
111 AO mlllr package

• AO voltmeter
• S-phue voltage HIPCIOr IWlto11
• Amm.ler - en. per phll8 "
• Fflqu.ncy me.r
• Runrjn; 11m. meter .

C MaIn Une circuit breaIWlI
QSCRfllW
o Swl1chlng re;u1llOr •
C Antl-condanlaUDn heattt
oCNtrap.td lhU!dc)wn
aAlarm~

• High englntltmperature (willi pnMfa-ntng)
!t Law CIIi prtlliure (with pre-wamJ~)

• OV8rctank '

• 0v8rIpHd .
• Low CODlant tt"",ratlft

C Fau~ ,IgIIII package
C Time delay - Ita"
C Tunl dilay -Itop

..

'-{,1

•

•

•

•
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'-Generator let .
,11 Battery chlroer, equllfJDr, OoI1-l)IPt
~ Battery

1iJ Skid and battery rack
C Weather~V8 tndolUre

with ~teel silencer
CI 2-yeer ltandby pOWIr warranty
D 5-year.a.ndby power warr."ty..,

-
Generator Set Monitoring System
-Fault light (red) with alarm contact
(manual reset) Indicates engine .
shutdown for:

eHlgh coolant temperature
.Low 011 pressure

FAX "NO. 6173294428

4'9Cl Bulletin D$S.15A

""""10•• IJMftCan III 1IIId'.IftIIIIIJ'-"DeIlOl
.....-rIlUllllrig'.Ihc*II.JIIIIl /9lIIlI ........dIIIIIII.....WIIlqIllllll.......... .
Cummins Iii a re islered trademll.t1t 01 CummIns En in; Com in

• i •

CUl1I1INS NORTHEAST INCDEC-27-93 MaN 15:05

. "

-

Onan corporation
1400 73rcf Avenul N. E.
MInn••poll.. MN S54B2
S12·57WOOO
Telex: 275477
F.~:612.57~~87

OIlan Is • lsterla trademark OF Onlln Co ration

Generator Set Options
Inglne .

1:1 120-vol~ 180 WIll coolant h8IIl8r
o '20·volt, '00 wall 011 base heatero Cillev.1 maintainer
o Heavy ci.lty *cl8aner

Cooling Systems
o Rtmo1t radiator COOIq}
o H'Il ellChlnger oooling
o Raw waIIIr ccollnQ

Ixh.U81 .,.tem
1:1 lnduttrlalllrade 'xhaustlileneer
~ Residentlal'grade exhaust lileneer
~ CtltlcalllratJe axhault IiItncIr

Alternator
C AIlll-conclenaatlan healer
C Fun IIngl..phUt output

(3·j:lt!lIIt a1ttrnator)
D Extended alterllltor ahaft
D Sewere environment Jntulalign

~Standard Control Featuree
-Fused DC controls
-Start~stop switch, 12-volt. 2 wire
-Exciter circuit breaker, manual reset .
.Oil pressure gauge
-Coolant temperature gauge
-Battery charge rate ammeter
.Preheat switch - manifold heater and
glow plugs.
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CRAFTSMAN@ 430 - PIECE MECHANICS' TOOL SET Cl
GREAT VERSATILITY FOR COMPLEX JOBS OL

'Wam
tOnS<

Il"U
"

~~~

iI

32!
To<
STJ
ME"

• 15
, 81
.Uj

• 9 ~
• 3J
'58

Chest and RoII-Aw..,. Together.
these lWo stor:Jge uniL~ gi\'l' )'ou the
space you nu:d to I«:ep Jourshop
ol'jta11ized. The ;.drawer rol1-away
with itl! 750 lb. Iood cap:K.ity t1I«.'5
your toob where )'llIJ need tbem.
and whnl added to the hea\r-dury
(>drawer cheit gilTS rou all the
5l0rnge space )'otI need. Full
extcn.Wn rertlOv:lbIe dr.rwers open
all the way to make )'our toIlls fully
aCl'eS.~ble. Compound aetilm slide
design allows drdWcrs to ofll'l1
SIllOOIhly and e:I5iIy. Tumbler kx:ks
and internal drawer b:1t S)1ilem let
\'Ou unlock all drJWm at otK.'l:. ().

drawer cheit has handy portable
tole tray. RoIkIway's four 5u~nl'h
c-dSters PRJl'ide easy mobiJjty.
EXdusive I·FRAME@ construction
provides strength and rigidity. See
puges 8 and 9for dimensiom.1
65624N-Wt 1771bs....$344.98

SAVE $89
when you huy T(X)I Set plus Chest
and Roll-Away

ICALLTOLL-FREE: 1-800-377-74141

430-Plece Tool Set with Stand..nI ..nd
Metric Sizes. Set includes all the great
features and individual tools from the chart on
PAGE 26. Sepat3te pieces total S1ll8ll.3S.
Warranted by sears.'
46465-WI. 75.00 IblI S1280.00

$1535 532 monthlyt
430-Plece Mech..nks' Tool Set Plus
6-Dr.wer Chest and 5·Drawer Roll
Away. Scpardte prices toml $1624.911.1
43074N-Wt. m Ib.'I S1535.00

ENTIRE SET

$1280 $27 monthlyt

',.,...,....~---

No other hand tool hmnd has a
stronger commitment to quality
and performance than CrJltsman
...GllarJnteed Forever!

430-PIECE MECHANICS'
TOOL SET INCLUDES
STANDARD AND

METRIC SIZES

• 1% Sockets
, 105 Wrenches
, 30 Drive Took
, 13 Screwdrivers
, 5Pliers
.' 81 AdditionalTools
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Electronic
Laser Levels

---...- ....-, .-.ro

Laser Hand Levels

~.~.~.:=:~..... . , ...~ :t~;·;-, •(~.~
2147SA61 .

These amall, portable units are
accurate to :!: 1/." over the entire
range of the level. Use in place of
strings. transits. and water levels.

Simply aim the level and mark the
laser-beam dol. Runs on three 1.5V
alkaline batteries (included). Made

of aircraft aluminum with recessed. factory-set
vials. The optional 90' prism lets you set up a
right angle with a single beam. Leveling base
provides fine leveling adjustment. 360' SWIVel
action. ::: 5'lilting action. Fils standard came-ra
tripOds with '1."-20 threads and builders' tn'
pods with 'h"-20 threads.

No. of Vials Dimensions,
Range Level Plumb Lg. x Wd. x Op. No. NET EACH
25 It. 1 _ 63/." x %' x 1'I• .....21475A63 ..$137.46
50 f1. 1 _ 63/ •• x %" x 1'I• ..... 21475A62 .. 207.23

.~~.. 1 1 9'12"x1· x 1" 21475A61. 311.36- ...",

iiM,: ltiFi1
2153A65

Forget about using string. water.
torpedo. and level-transits. One
person can easily take measure
ments directly from the laser-beam
dol. Ideal for maChine. pipe laying.

• and construction alionment. Not
just an ordinary leve( .. with the
flip of a switch a leser beam is pro
jected for up to 100 feet. Instead of
just measuring level and plumb. you
can also measure all the degrees In

between'
Standard Level-Features B-lb. magnets that will hold unit steady

on metal surfaces. level is accurate to ='4" per 100 feet. It operates
on four AA batteries (not included).

Level with Electronic Angle Indicator- In addition to the features
above. unit measures angles up to 360' and percent of slope. It also
calculates the rise and run of slope in inches per foot. The angle in
dicatoroperates on one 9V battery (not included). For angle indicator
unit only. see series 23325A on page 1707.

Mounting Base-Allows 360' horizontal rotation and 90· vertical
elevation. Use of the base also allows laser level to be used in place
of level-transits. Base has a $;i' x 11 tripod mounting hole.
Description No. NET EACH
Standard Level ,.2153A66 , $328.85
Level with Angle Indicator 2153A65 416.67
Mounting Base 2153A67 290.91
9V Battery 21105A105 2.49
AA Battery ; 21105A102 .92

LASER LEVEL PACKAGES-Everything you need for profes
sionalleveUng and surveying. InclUdes laser level, mounting base.
an S" x S" target. a 2" x 4' target, and 2 carrying cases.
Packages includes Level: No NET EACH
No. 2153A66 2153A76 $525.45
No. 2153A65 21S3A75 626.36

Professional Leveling Sets

I
What you need Is what you get! Sets have

all the Instruments neceSlary for accurate
leveling and distance measuring. Sets include
a level. leveling rod. tripod. carrying case. and
instructions, The maple leveling rod is gradu-
ated in feet and inches to 8ths and is 6' high ex
tended; 4' 6" high closed.

Standard Level Set-20X power magnIfication.
HardWOod tripod is 4' 7" extended: 2' 7' fOlded.

Automatic Level Set-Compensator auto
matically maintains a level line of sight-even
through on-the-job vibrations. 18X power mag
nification. Steel tubing tripod with hardwood
extension legs adjust from 39"-61" high.

Automatic Level-Transit Set-In addition to
having the compensator described above,
this set can also shoot vertical angles up to

45· or plumb a vertical line. 1aX power magnilication. Steel tUbing
tripod with hardwood extension legs adjusts from 39--6t· high.

Set Description No. NET EACH
Standard LeveJ. 1921A11 $324.33
Automatic Level 1927A12 512.64
Automatic Level,Transit 1927A13 646.36

Automatic
No. NET EACH

1926A11 5451.11
1926A14 585.32

Extension Legs
No. NET EACH
8973A67 $133.62
8973A63 129.n
8973A65 186.68

8ESTAVAaAOLt COpy

Levels, Transits & Laser Levels

Automatic Level

c

Hand Levels

A {i~!r=)
B ;:: :: :Q

1704

Buill for accuracy In the field, these
levels and level-transits ere excellent
for light construction work requiring a
sighting range up to 200 feet. They're
also ideal for optical tooling and machin
ery set ups. All instruments include a
plumb bob. instructions. and a plastic
carrying case.

Standard models-have 20X magnifi
cation and accuracy within IA' at 75 feet.

Automatic models-have 16X magnifi
cation and accuracy within 'I." at 100
feet. They also have a compensator
which automatically adjusts to keep the
line 01 sight even at all times.

PLEASE NOTE: For standard models.
use tripodS with meridian head. For au
tomatic models. use tripods with $;i' x
11 thread head. Tripods are shown in
presentation below.

LEVELS - For horizontal sighting
only. The horizontal circle is graduated
to l' and is read by vernier to 'I.' (15 min
utes). Furnished with a built-in sun
shade. easy-te-read level. and large lev
eling screws.

LEVEL-TRANSITS - For horizontal
and vertical sighting. Horizontal circle is

graduated to l' and is read by vernier to 'i.' (15 minutes). Vertical arc
reads 0'-45'. Furnished with built-in sunshade. horizontal and verti
cal clamp. and tangent screws for precise control.

Standard
Description No. NET EACH
Level 1924A16 $299.90
Level-Transit 1925A1 399.95

Levels and Level-Transits

..

No need to carry bulky
surveying eqUipment every
where you go. Pocket-size in
struments quickly, accurately
project a !evelline of si~ht for
work on drains. ditches,
fences, and soil erosion. The
spirit level bubble appears in
the viewfinder against a cen
ter tine. All levels include a
carrying case. .

(A) SQUARE 5" LEVEL-has a calibrated scale. Aluminum level
has a baked metallic enamel finish with black trim.
No. 19225A14 NET EACH 554.55

(8) ROUND 6" LEVEL-has a fixed eyepiece and edjustable
reflector. A hexagonal objective cap prevents rolling. Brass level has
a black finish.
No. 19225A64 NET EACH $56.32

(C) MAGNIFYING 8" LEVEL-provides 5X magnification of objec
tive and 2X magnification of level bubble. Stadia lines read 1:100.
Level is solid brass with a durable black finish.
No. 19225A65 ,NET EACH $117.28

Tripods
Three-legged supports for stability and vibra

tion resistance. Tripods have die-cast aluminum
heads and a:.. welded steel tubing legs. except
where noted. Extensions on exlension-Ieg mod·
els are hardwood. Tripods are orange and white.

Meridian Style Head-for any instrument that
has a meridian tripod head. Stiff ht.: 61', Ex
tended hI.: 39- to 61".

tN" x 11 Tribrach Head-for tribrach (3 screw)
instruments not requiring an optical plummet.
Also for instruments with standard $/i,. x 11 thrd.
center stUd. Stiff ht.: 61", Extended ht.: 39- to 61'.

3'h" x 8 Tripod Head-for any instrument that
has standard 3W x B threads. Stiff hI.: 60-. Ex
tended ht.: 44" to 67".

Stiff Legs
Head Style No. NET EACH
Meridian 8973A66 591.73
Tribrach $/e" x 11 Thread ..8973A62 89.06
3'h" x BThread 8973A64. 134.35
• Aluminum legs.
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33 ft.
50 ft.

100 ft.
CHRO
25 ft.
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6806A51 $11.08
6806A52 19.08
6806A53 46.83
6806A54 70.50

6806A65 11.08
6806A66 19.08
6806A67 46.83
6806A68 70.50

6806A61 12.25
6806A62 22.92
6806A63 53,83
6806A64 80.21

=':":'"::'::' _-
1930A62 $38.04
1930A63 70,46
1S30A64 95.63

1930A71 38.04
1930A72 70.46

--_ -

==":" _-
1930A65 38.04
1930A66 70.46
1930A67 95.63

--_ -

6806Al1 21.16
6806A12 35.93
6806A23 70.24
6806A24.......... 89.32

6806A13 $19.25
6806A14 30.48
6806A21 63.22
6806A22 83.13

6806A25 19.00
6806A26 30.08
6806A27 59.89
6806A28 90.50

1930A13- .::::: i9.9O
1930A14- 79.75
1930A24 146.33

--_ _---_ _-

Steel Babbitt Tapes
Durable field-use tapes provide accurate

readings, even when pulled taut. Raised babbitts
are fused to tin-coated sleel blades. Reels have
nickel-plated steel Irames. leather tie-down
thongs included.

Tapes are also available in 30·, 50-, 100·. and
150-meler lengths, Specily No. 1974A888 and
length. Prices on request.

T"np. Rule Replaceme~ E!l~~~

. 1930A11. '::::::$i9.90
1930A12 79.75
1930A23 146.33

Gi~~:~~~

6806A61 12.25
6806A62 22.92
6806A63.......... 53.83

6806A65 11.08
6806A66 .. 19.08
6806A67 46.83

1930A68 24.08
1930A69 38.04

1930A71 .......... 38.04

---, _-
---, _-
---, _-

--_.......... _-
--_ _-

---,.......... _-

No.
Blade
Width

1700

Blade
Length

Long Tapes
Fiber Glass, Nylon-Coated Steel, and Woven Dacron Measuring Tapes

forget about trying to read rusty tape NYLON-COATED STEEL-Even If these tapes
blade.-these corrosion-resistant tape. let were bent, .tepped on, or run over, they wouldn'l
you take clear, accurate measurements ev· break! The flexible steel core is coaled with perma.
ery time you use them. Tapes are white wilh nenlly bonded nylon and prolected by a wear·
black and red markings. Closed and open resislant, nonglare vinyl coating. Tapes are washable
reels are available. All tapes meet Federal and won't stretch or shrink. Except where noted. Ihe
Specification GGG-T·l06E. zero poinl is at Ihe end of the tape. Closed·reel case

fiBER GLASS-Nonconductive tapes are is vinyl-coaled metal. Open-reel.cas.e is ABS plastic,
great tor work around electricity. They're except for the 300-ft. length, which IS slamless steel.
washable and won't stretch· or shrink. Fea- WOVEN DACRON-Nonconducllve tapel resist
tures include an end hook and a zero point at breakage, even when twisted and bent. They leature
the end 01 the tape. Closed-reel case is vinyl. an end ring and azero point at the end of the tape. The
coated metal. Open-reel ease is ABS plastic. closed-reel case is vinyl-coated steel.

,..----- CLOSED REEL \ ( OPEN REEL )
Tape Rule Replacement Blade Tape Rule Replacement Blade

NET EACH No. NET EACH No. NET EACH No. NET EACH
FIBER GLASS

INCH: Front. inches to 8ths.
50 ft 'h• .........................6806A31 $17.08 6806A51 $11.08

100ft 'h· 6806A32 24.64 6806AS2 19.08
200 ft, 'hI" 6806A33 58.80 6806AS3 46.83
300 ft 'h. .. _ __
INCHfMETRIC: Fronl, inches to 8lhs; Back. cm to 2mm.
50 ft.! 15 m '12· 6806A38 18.20

100 ft.! 3D m 'h· 6806A39 25.72
200 ftJ 60 m 'h" 6806A34 71.88
300 fU100 m 'h·......................... .. __
DECIMAL: Front. feel to 10oths.

50 ft. .. '12· 6806A35 17.08
100 It. '12· 6806A36 24.64
200 ft '12· 6806A37 58.80
300 fl. '12•......................... __

WOVEN DACRON
INCH: Front. inches to 8ths.

50 ft 5Ie" 1961A12 $48.45 1961A16 $30.88
100 ft o/e· 1961A14 79.34 1961A17 57.37
• Hook at end 01 tape. - Ring al end 01 tape. a Zero point is 12' from the end 01 the tape.

•

Long Steel Tape Rules
. Prolessional·quallty rules go a long way to provide folding hook ring. Rules with a yellow sleel blade have

~~ accurate measurements. black and red markings. Rules with a chrome-plated
.~ All of the rules are o/e. wide. They have a Vinyl-covered steel or stainless steel blade have black markings (.

. steel case. an easy-te-operate manual rewind. and a black markings only).

=- r- YELLOW STEEL BLADE -... r CHROME-PLATED STEEL BLADE 1 r---- STAINLESS STEEL BLADE------,
Blade Tape RUle Replacement Blade Tape Rule Replacement Blade Tape Rule Replacement Blade
length No. NET EACH No. NET EACH No. NET EACH No. NET EACH No. NET EACH No. NET EACH
INCH: Inches to 8ths top and bottom.
50 ft. • 1965A2 $19.82 1965A7 $13.80 1956A2 $27.75 1956A7 $20.86 1964A1 $59.49 1964A5 $48.30

100 ft 1es5A4 30.14 1965A8 22.99 1956A4 40.14 1956A8 33.42 1964A2 96.95 1964A6 84.74
INCH: Conseculive inches and 16ths.
50ft 1965A61. $20.33 1965A62 $13.35 _

INCHIMETRIC: Inches to 8ths Iront; cm to mm back.
501t.l15·m 1965A52 $20.17 1965A54 $13.80 1956A52 $28.42 1956A56 $24.87 __ _

100 ft./3D-m 1965A53 30.67 1965A55 22.99 1956A54 41.1 1 1956A58.......... 37.07 __ _
DECiMAL: Feel to 100ths top and bottom.
50fl. '" ,..1965A56., ..$20,86 1965A58 S14.29 _

100 ft 1965A57 31.73 1965A59 23.81 .

Fiber Glass Measuring Ropes
lightweight but tough and flex

Ible for easy handling In the field
-excellent for surveying and es
timating distances. Ropes are
covered with nonglare. texlured
vinyl lor abrasion resislance.
Markings are red and black in
;.,,...,,,,, :lnd leel.

NYLON·COATED STEEL
INCH: Front. inches to 8lhs.
50 ft %" 1930A17 $29.85 1930A61 $24.08

100 ft o/e 1930A18 49.90 1930A62 38.04
200 ft o/e. .. __ __
300 II. 0/8· __
METRIC: Front. em 10 mm.

• 30 m o/e 1930A22- 49.90
60m o/e·......................... • __

DECIMAL: Front, feel to 10Oths.
50 ft o/e 1930A1ge 29.85

100 ft. • o/e' 1930A21_ 49.90
200 ft 0/8· __
300ft o/e , __
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Dual"
Power
Radio

.Coded·
Squelch
Radio

34.86
34.43
54.10
63.93
40.98
57.38

7• .,."DU H.~5f
Remote Speaker

Microphone

Frequency Watts No. NET EACH
VHF 1 5893T7 $283.61
UHF 2 5893T9 313.11

ACCESSORIES
Repl. Battery Pack 5893T81 .
Leather Holster 5893T83 ..
Earpiece/Microphone 5893T32 .
HeadsetlMicrophone 5893T34 ..
VOX Adapter 5893T36 .
3-Hour Battery Charger 5893T28 .
.Must be used with earpiece or headset.

De,criptlon No. NET EACH
Radio 56545T61 S262.13
Leather Holster w/Swivel Belt Loop 56545163... 25.09
Replacement Battery Pack 56545T62... 42.22
3-Hour Quick-eharge

Battery Charger 56545T64... 45.08

Holster

Std. Duty Radio

,.------ UHF \
REPL SATTERY

No. NET EACH No.
8292T52.....:.$31.50

i29ffi3::::::: 3'9.i1

Description No. NET EACH
Standard 5656T25 $520.16
Standard w/Call Tone 5656T27 562.50
severe Duty 5656T26 550.40
Severe Duty w/Call Tone 5656T28 592.74

Two-Way Radios

AlI-WeaOter industrial Intercoms
The ambient temperature range for standard units is: o· F to 150·

F; for severe-Duty units: -50· F to + 150· F. All of these intercoms
use 117 VAC and come with a 7-ft. cord and a 7-ft. 2-conduclor au
dio cable.

No. of

BEST AVAILABLE COpy

Here's the easy way to immediately communicate with any job
location. These radios have a tough, ABS-plastic case that mea
sures 7.2" x 2.6" x 1.S", and a molded screw-in antenna.

Push-to-talk (PTT) models require that the transmit button be
pushed in while speaking to transmit message.

Voice-actiyated (VOX) model enables hands-free operation.
When speaking, the voice-activated headset (included) transmits
your message via radio.

When ordering one·channel radio" please specify the color·
code frequency in VHF or UHF level, (see chart above). Radios
are also available in two-channel styles with preset frequencies.

Professlonal·quality, two-way hand·held ra.dios let you communicate on FCC-
designated business frequencies. They can be used up to several miles outside in the di- Color Code Frequency Type
rect line-of-sight, and limited distances inside buildings. All radios come with a recharge- VHF' ..
able battery pack, 1Q-hour battery charger. and FCC license application. They feature an Blue Do!........... , 154.570 MHz ...Local
on/off volume switch and squelch control. Radio frequencies are identified by color cOdes.1~@,'lJ.,J~DPfI..,o!\~H~F,....I<~'l.IW"-Ililo~..,J.QQliI"V
To communicate with one another, radios must be on the same frequency. VHF frequen- Brown ot U ,464.500 MHz ...Itlnerant
cies offer maximum range in open terrain and wooden buildings. UHF provides better Yellow Oot.. UHF, 464.550 MHz ltinerant
range in and around steel and concrete bUildings. Use local frequencies if you operate in Silver Star UHF, 467.850 MHz Local
aset location all the time. Itinerate frequencies are for users who move around geograph- Gold Star UHF, 467.875 MHz Local
ically. Please specify color code when ordering one-channel radios, Blue Star UHF, 467.925 MHz Local

Standard-Duly Radios

Infert:oms
Rain? Sleet? Snow? Heat? Even under

these conditions you can count on depend·
able. efficient performance from these heavy
duty intercoms. Construction features sealed.
east·aluminum cases. Each self-contained sta
tion receives. amplifies. and transmits signals.
All models have a press·to-talk lever and VOl
ume control. Any number of stations may be
Connected in series on a common line. Stalions
connect using 2-eonductor electric wire.

(oded-Squelch Radios
These one-channel radios block out unwanted receptions of

other conyersations and interference transmissions that are
common in urban arillas. You can set your own code to screen
out unwanted receptions and communicate only with radios of
!,tie same frequency and code. (NOle: This is not a security line).

Radios have a polycarbonale. sealed-gasket housing that's
weather resistant. Measures 5.3" x 2.5- x 1.2". Features include a
push-Io-talk (PTT) switch with battery/transmit light indicator.
belt clip, and screw-in flexible rubber antenna.

Optional quick-ehange. three-hour battery charger and voice
activated (VOX) adapter are sold separately at right.

When ordering, plea,e specify the color-eode frequency
(shown In chart above).

DUal-Power Radio
Powerful5-watt radio can be switched to l-watt to

Conserve battary power. Radio has 4-channel select
able capability. Other features include push.te-talk
(PTT) switCh. high.impact ABS-plastic case that mea
lUres 5.2' x 2.4- x 1.5". and flexible rubber antenna.

Installed frequency is crystallized to VHF Red Dot
(151.625 MHZ) in channel one. For other frequencies,
please order No. 56545T999 and specify frequencies
(aee chart above).
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For StalnlelS
Steel Pipe

No. NET EACH
2680A19 $7.01
2680A19 7.01
2680A19 7.01
2680A29 11.84
2680A29 11.84
2680A36 15.38
2680A19 7.01
2680A29 11.84

Ridgid Heavy-Duty Pipe Cutters
When exceptional durability and top performance are a must, you can't beat

.nuine Ridgid pipe cutters. They're great for hand and power·drive cutting. All
~ave tough steel cutter wheels and balanced iron frame. Two·handle models lend a
helping hand when cutting large pipe; second handle is removable for tight spots.

SINGL.E·WHEEL. CUTTERS- Use where a complete turn can be made. When a
complete turn is not possible, these cutters may be converted to three·wheel style
by replacing rollers with cutting wheels. No. 2679A6S has extra·wide rollers that re
sist wobbling for super·straight tracking ... ideal for use with power drives.

FOUR·WHEEL. CUTTER-For use where a complete turn is impossible. No.
2679A7 has an extra-short handle for use in tight spots where no more than a 130·
turn can be made. (r------- REPL CUTTER WHEELS ------,

For Schedule For Schedule
5 and 10 40 and 80

Steel Pipe Steel Pipe
No. NET EACH No. NET EACH
2680A13•..$4.84 2680A16 $5.37
2680A13+ .. 4.84 2680A16 5.37
2680A13+ .. 4.84 2680A16 5.37
2680A23 •.. 8.96 2680A26 8.96
2680A23+ .. 6.96 2680A26 8.96
___...... _ 2680A33. 9.66

2680A16 • 5.37
2680A23 :::::: 6.96 2680A26. 8.96

Pipe-Pro Pipe Cutters
Economical, yet tough and durable. Perfect for cutting Schedule 40 steel pipe. Cutters have a strong

ductile·iron frame and one handle-excellent for hand as well as power·drive use. They're furnished
with one drop·forged alloy·steel cutting wheel that's precision machined and heat treated.

Pipe Closed Open Wt., PIPE CUTTERS REP!.. CUTTER WHEELS
Cap•• 00 Lg. Lg. Lbs. No. NET EACH No. NET EACH
W·1'1.· 13· 1S· 3 2758A11 $63.36 2758A15 $8.02
,...··2" 17'k· 20'li· S'k· 2758A12 79.62 2758A15 8.02
'ht·3· 19· 22· 8'k· 2758A13 129.73 2758A16 10.79
2"-4 23· 2S· 14'k· 2758A17 205.73 2758A18 10.42

Hinged 4-Wheel Pipe Cutters
HInged frame swings open to fit around pipe, so These tools will cut through ductile iron, cast

cutters are easy to maneuver in tight spots. They iron, and Schedule 40 steel pipe with little
require just 90· to 110· handle swing and only 4· selup time and minimum site preparation.
clearance around pipe. Frame is made of ductile Cutters are furnished with four wheels 10 cut
iron; handle is steel. Tough guide fingers provide steel pipe. Wheels are made from heat·treated
perfect alignment for clean. square cuts. tool steel.

,--- REPL. CUTTER WHEELS~
Pipe For Schedule 40 For Cast· and
Cap., Closed Open '\\'1.. PIPE CUTTERS Steel Pipe Ductile·lron Pipe
00 Lg. Lg. Lb.. No. NET EACH No. No. NET EACH
1··2'.2· 1T 20· 8 2683A16 $271.00 2683A31 2683A21 $9.23
2'-4' 22· 26·.· 14 2683A17 398.10 2683A32a 2683A22 17.18
4··6· 28'14" 33'2· 22 2683A18 499.60 2683A33 2683A23 19.65
6·-S· 32'/ 38'.~· 2S 2683A19 660.10 2683A34 2683A23 19.65
8'·12" 34'/2' 43'. :.' 39 2683A2 820.40 2683A34 2683A23 19.65
.Can be used on Schedule SO extra·strong steel. -Can be used on Schedule 40 extra·strong steel.

Pipe PIPE
Clp., Closed Open WL, Ridgid CUTTERS
00 Lg. Lg. Lbs. DescriptIon No. No. NET EACH
~·.1V 1S'I." 17· .... 6'k 1 Wheel; 1 Handle 1-A 2679A1 $81.10
'.....2" 163/ 19'1.. 7 1 Wheel; 1 Handle 2-A 2679A2 95.35

. ~••2" 163/ 19'14" 8 1 Wheel; 1 Handle 202 2679A65 104.30
1'-3· 23· 26'12" 15 1 Wheel; 2 Handle 3-S 2679A4 162.75
2"-4' 23'k· 28· 18 1 Wheel; 2 Handle 4·S 2679A3 246.42
4'-6' 26· 303/0" 22 1 Wheel; 2 Handle 6-S 2679A5 354.10
~·-2· 14'1.· 17· .... 63,4 4 Wheel; 1 Handle ...42-A 2679A7 107.00
2'h·-4· 24'10" 283/.. 20 .4 Wheel; 2 Handle ...44-S 2679A8 281.10
• This wheel style furnished with the pipe cutter.
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Ratchet Pipe Cutter
and galvanized·steel tubing sizes '1..·1' 00. plus rigid and
semirigid plastic pipe sizes 'I.' ·1·10.

Cutter is made of cast aluminum. Cutter wheel is hard·
ened tool steel. Length is 13·. Weighs 2'k Ibs.

No. 2710A76-Pipe Cutter NET EACH $127.14
No. 2710A86-Repl. Cutter Wheel.. NET EACH $7.70

Use this ratchet-action cutter under
links. Inside walls, near machinery,
and wherever space Is limited. It re
quires only 10· of arc 10 complete a
360' cut, yel swings 360· if desired.

Cutter can be used on copper. brass,
aluminum, Schedule 40 and 80 steel.

Heavy-Duty Pipe Cutters
A great choice for cutting steel end PIPE CUTTERS

calt·Iron pipe In tight places-like Pipe No. of Wt..
trenches, between rafters. and in cor· Cap., 00 Cutter Wheels Lg. Lbs. No. NET EACH
nera. Cutter wheels are spaced only afew~......... 6 42· 50 2672A1 $696.43
inches apart. so a rotation of just 60' re- • .. ~~:.~~":lo~..~~
suIts in a straight•.accu~ale cut com· ~: onon"::::11.........50:.!2 -:.::!!7~A6 746.36
pletely around the pIpe With 2· of clear· -~ - ~

ance. Tools will cut within ~. of the pipe REPLACEMENT CUTTER WH ELS
end. Frame and links are drop·forged Description .
steel for extra strenglh. All cutler wheels For Cast·lron Pipe 2672A3 $13.0
are tool steel. The wheels thaI are in· . . .
eluded with cutters are for cast·iron pipe. Wheel Pin 2672A7 1.26
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Compound-Leverage Wire Nippers
Compound leverage makes slicing _

through heavy Itock easy. Nippers~.
make close cuts on wire. nails. and . ' "
small rivels. They cut hard wire 10 .203- ...)
and piano wire to .07S".

Drop·forged steel jaws are hardened .
and ground. Nippers have self-opening. nickel-plated steel handles.
Overall length is 6'12".
No. 3737A11 NET EACH $40.55

BEST AVAILABLE copy

Replaceable-Blade Wire Nippers
These nippers have extra-long J

handles for maximum leverage and .....
cutting power. Their blades can be
replaced when they become dull.
Nippers cut spring/music wire to 10· ¥t:~
and softer matenal such as iron wire. ~bv ..
Made of steel with a black-oxide fin·
ish. Jaw width is 1". 'Length is 9'.
No. 3579A77-Nippers NET EACH S68.00
No. 3579A79-Replacement Blade NET EACH $30.22
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Appendix 8

Translated Operations and Maintenance
Manuals

Leak Detection Equipment
Sewer Bucket Machine

CDM International Inc.
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FISHERm.scop~t
KAEEJIEI1CKATEJIb

KOMIIJIeKT npll60pa TW-770 COCTOIIT 113 nepe,naT'IHKa,
nplleMHHKa, 6JIOKa 3a3eMJIHlOmeH nJIaCTHHbI!3a3eMJIHlOmerO
CTep)IQUI, PYKOBO,nCTBa no 3KCnJIyaTIuum II xeCTKoro lPYTJIHpa
AJHI TpaHCnoprnpOBKH. CllrHaJI nepeJJ;aT'IHKa no,naeTCH Ha
nOJJ;3eMHYJO KOMMyHllXamno OJJ;HHM 113 .nByx cnoco60B:
IIHJJ;YKTHBHO, KorJJ;a nepeJJ;aT'IHK KJIa,IJ;eTCH Ha 3eMJIIO Ha,IJ;
JIIIHHeH, HJllI fiYTeM HenocpeJJ;CTBeHHOrO KOHTaKTa, Kor,na
nepeJJ;aT'IHK IICnOJIh3yeTcH COBMeCTHO C 6JIOKOM 3a3eMJIHlOmeH
ITJIacrnHbI!3a3eMJIHlOmero CTep)IQUI. KorJJ;a HenOCpeJJ;CTBeHHhIit
lPlI3J1'1ecKH:H KOHTaKT HeB03MoxeH, nepeJJ;aT'IHK MoxeT IICnOJIb
30BaTbCH co BcnOMOraTeJIhHbIM coe,IJ;HHHTeJIbHhIM 3axHMOM.

TIplleMHHK npll60pa TW-770 IIMeeT Bcero .nBa opraHa
ynpaBJIeHHH: PYtIKY ,IJ;JIH BKJIIOlleHHH!BhlKJIlO'leHHH II
peryJIllpOBKH BeJIWIHHbI CllrHaJIa, a TaKXe KHonKY ,IJ;JIH
onpe,neJIeHHH rJIy611HbI npOJIeraHHH Ha CBeTO,IJ;HO,IJ;HOM Ta6JIO B
WOHMax HJllI CaHTHMeTpax. OpraHbI ynpaBJIeHHH nepe,naT'IHKa
COCTOHT 113 TYM6JIepHOrO nepeKJIlOllaTeJIH C nOJIOXeHHHMH
"BKJIIO'leHO" II "KOHTpOJIh 6aTapell".

Ha BepXHeM lPOTO, onepaTOp npocJIeXHBaeT
BOJJ;OnpOBO.IJ:HYlO MarHCTpaJIh. OH PYKOBo,nCTByeTcH 3BYKOBhIMH
II BII3YaJIhHbIMH CllrHaJIaMH nplleMHHKa npll nepeMemeHHII
yCTpOHCTBa BJIeBO II BnpaBO. TIPII Haxox,neHHll CJIena OT
MarHCTpa.JIH, Ha CBeTO,IJ;HO,IJ;HOM Ta6JIO nOHBJIHlOTCH CJIOBO
"RIGHT" (HAllPABO) 11 HanpaBJIeHHaH BnpaBO CTpeJIKa, a
3BYKOBOH ClITHaJI CTaHOBIITCH npephIBIICTbIM. TIPII Haxox,neHHII
cnpaBa OT MarHCTpaJIII, Ha CBeTO,IJ;HO,IJ;HOM Ta6JIO nOHBJIHlOTCH
CJIOBO "LEFr" (HAJIEBO) II HanpaBJIeHHaH BJIeBO CTpeJIKa, a
3BYKOBOH CllrHaJI CTaHOBIITCH HenpephIBHbIM. TIPII Haxox,neHHH

HenocpeJJ;CTBeHHO Han. MarHCTpaJIhlO, Ha
Ta6JIo 'BhlCBe1lllBaeTCH coo6meHHe "OVER
TARGET" (HA.U OBbEKTOM), KOTopoe
conpOBox,naeTCH 3BYKOBhIM CllrHaJIOM
MaKCllMaJIbHOH llaCTOTbI. B 3TOT MOMem
MOXHO HaxaTb KHOITKY ,IJ;JIH onpeJJ;eJIeHHH
rJIy611HbI npOJIeTaHHH.

npHeMUHK, JKeCTKHU c)lyrJUlP ,!tJUI TpaHcnOpTIIpOBKH, nepe.nanHK
H 6JIOK 383eMJIHIOD(ero crepJKHH/383eMJUlIOD(eU DJIaCTHHbI npH60pa
TW-770. T8ICKe nOK83aUbI BCnOMOraTeJlbUbie HaymuHKH H
COe,ll,llUllTeJIbHblB 3aJKHM.

OTJIlIQHTEJIbHbIE
OCOliEHHOCTH

• UmppoBaH TO'IHOCTb npM nOMCKe M
onpe,ZJ;erremrn rrry6:mn.I nporreraHHH
Tpy6 11 Ka6errei1:.

• 3ByKOBaH H B1l3YaJIhHaH HH,ZJ;MKaUIDI
,ZJ;JIH OpMeHTMpOBKH BJleBo/BnpaBo.

• IIpoCToTa HCnOJTh30BaHHH.
• MrnOBeHHaH peaKUIDI Ha

o6'beKT.

• KHonKa ,ZJ;JIH onpe.nerreHHH
rrry6MHhI.

• O,nHa pyqKa ,lI.JUI BKJllOtIeHllH H

peryJIHpOBKH CllrHaJIa.



nOMCK nPM HEnOCPE;lCfBEHHOM KOHTAKTE

3TOT MeTO,n nOHCKa HBJIHeTCH npe.zmOtITHTeJlbHbIM, TaK KaK

06eCnelJRBaeTCH HenOCpe,nCTBeHlibli1 cPH3HlIeCKHH KOHTaKT

nepe,naTllHKa C OTCJleJKHBaeMOH MarnCTpaJIblO. BXOlUlllJl{H B

KOMnJleKT npH60pa 6J10K Ja3eMJIHlOllleH nJlaCrnHbI/Ja3eMJIHlOlllerO

CTepJKHH nO,nKJIlOqaeTCH K nepe,naTtlliKy, a OJlHa H3 KJIeMM rnna

"KpOKomm" no,ncoe,llHHHeTCH K Tpy6e, Haxo.wnueMYCH He no,n

HanpHJKeHHeM Ka6eJI1O, Ka6eJlenpOBO.ny, TpaCCHpoBOllHOMY npoBO.ny

HJIH TpaccHPOBOlIHOH J1eme. Bropoii KOHell ,nOJlJKeH 6bITb Ha,neJKHO

3a3eMJIeH. IIpM 3TOM nepe,naBaeMbIil CHfHaJI KOHlleHTpHpyeTcH B

3a,IJ.aHHOH Marncrparrn, lITO YMeHbllIaeT BepoHTHOCTh nona,naHHH ero

B cocemnolO HJIH npoxo.lVIlllYlO pg,nOM MarHCTpaJIb. llaJIbHOCTh

nOHCKa B 3TOM cJlyqae yneJlHlIHBaeTCH Ha 25-50 npOlleHTOB no

CpaBHeHHIO C ~HbIM MeTo,nOM. HeMeTaJIJlHlIeCKHe Tpy6bI

MOryT 6bITb OTCJleXeHbI Mero,nOM Henocpe,nCTBeHHOrO KOHTaKTa

nYTeM nO,nKJIlOlIeHHH 6J10Ka 3a3eMJIHlOllleH TIJIaCTIIHbI/3a3eM

J1HlOlllerO CTepJKHH K CaHTeXHHqeCKoMY Tpocy HJlM npOBOJlOKe MH
npOTacKHBaHHH ::meKTponpoBo,nOB, nponymeHHoH BHYTPH Tpy6bI.

MH,llYKTMBHhIH nOMCK

Ecmi nOJlOJKeHHe OJlHOH H3 TOlIeK MarnCTpaJIH (Tpy6bI MH Ka6eJlH)

H3BeCTHO, nepe,naTtlliK npH60pa TW-770 MOJKeT 6bITb nOMellleH Ha

3eMJIIO Ha,Il, 3TOH TO'lKOH, H nOHCK MOJKeT ocymeCTBJIHThCH OT Hee B

J11060M HanpaBJIeHHH. OnepaTOp ,nBlITaeTCH B,llOJIb MarnCTpaJIH,

CJlerKa nepeMelllaH npHeMHHK BJIeBO H BnpaBO. Ha onpe,neJleHHOM

paCCTOHHHM OT nepe,naTtlliKa ClITHaJI CTaHOBHTCH cJla6bIM; B 3TOM

cJIYlIae nepe,naTllHK MO)KHO nepeCTaBHTh B 3TO MeCTO, TaK lITO nOMCK

MO)KHO npo,nOJlJKaTh 6eCKOHellHO.

HH,llYKTHBHbllf COE,UHHHTEJIbHbIH 3AXGIM

Coe.llMHHTeJlbHbIH 3IDKlIM HcnoJlb3yeTCH BMeCTO 6J10Ka
3a3eMJIHIOw.eH TIJIaCTIlHbI/3a3eMJIHIOlllerO CTepJKHH npM
OTCJleJKHBaHHH ,neHCTBYIOIIJ.HX 3JIeKTPHlIeCKHX JIHHHH. OH
06eCne'lliBaeT HH):(yKTHBHYJO nepe,naqy ClITHaJIa 6e3

Henocpe,nCTBeHHOrO 3J1eKTpHlIeCKoro KOHTaKTa. IIpM

HCn0JIb30BaHHM coe,llHHHTeJlbHOrO 3IDKlIMa, lIaCTOTa, Ha KOTOPOH

pa60TaeT npH60p TW-770, He BHOCHT nOMeXH B pa60TY

3J1eKTPHlIecKRX KOMMyHHKauHH.
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nEPE,llATtIIIK

CoeromHTeJIbHbIH 3UQfM
3TO npHcnoc06JIeHHe nOJle3HO npH nOHCKe 3J1eKTpWleCKHX

JlHHHH, Kor.na Henocpe.nCTBeHHhl:H 3J1eKTpHtIeCKH:H KOHTaKT C
nOMO:w;b1O OJlOKa 3a3eMIDllOllleH TIJlaCTHHhI/3a3eMJIHlOUlero crep)I(}UI
He npe.nCTaBJUleTC~B03MOJKHhIM.

BcnOMorATEJIbHbIE nPIICnOCOBJIEHHH

3KcnopTHhlii OT,lleJI, nOq'foBbIii ~K 1896, r.HblO X3HBeH, lllT.KoHHeKTHKYT, 06508, CIIIA.
TeJlecP0H: (203)288-1638. <l>aKCHMHJIe: (203)287-8099. TeJIeKc: 179160 EXPORT. b1

nPIIEMHIIK

M3MepHTeJIbHI>J:H npH60p nepe,l:\aT'IHKa TW-770
cnoco6eH nOKa3bIBaTh HHepOpMamnO llBYX BHllOB. KOflla
'I)'M6JIep Ha:xO,llHTC~ B HH:lKHeM nOJIO)J(eHHH, H3Mep~eTC~
CTeneHb 3apSI,llKH 6aTapeH. B BepXHeM nOJIO)J(eHHH
TYM6JIepa nepe,l:\aT'IHK BKJllOQeH. llPH60p nOKa3bIBaeT
CHJIy 1'p3CCHpYlOlIlerO CHrHaJIa. 31'0 nOKaJaHHe HMeeT
3HaQeHHe TOJIbKO npH BbIIlOJIHeHHH nOHCKa MeTO,l:\OM
HenOCpe,l:\CTBeHHOrO KOHTaKTa.

llpHeMHHK npH60pa TW-770 nOKa3bIBaeT CHJIy
CHrHaJIa B BH,l:\e CTOJI6HKOBOH ,llHarpaMMhl. OH
nOKa3bIBaeT TaK)J(e CHJIy CHrHaJIa B epOpMe npOIJ,eHTa, a
TaK)J(e BH3YaJIbHhle YKa3aHH~ .l:\JI~ nepeMelIleHH~ BJIeBO
HJIH BnpaBO. llpH Ha)J(aTHH KHonKH BhICBetIHBaeTC~

rJIy6HHa npOJIeraHH~.

KOBTaKT:

HaynmHKH
llO.l:\KJllOtIeHHe HaynnrnKOB K npHeMHHKy 06JIertIaeT pa6OTY'

C npH60pOM B ll.JYMHbIX yCJIOBHHX. CHJIa CHrHaJIa peryJIHpyeTc~

OT,l:\eJIbHO .l:\JI~ Ka)J():\oro yxa. MCnOJIb30BaHHe HaynIHHKOB

YBeJIHtIHBaeT CpOK pa60Tbl 6aTapeH Ha 50-100 npoIJ,eHTOB.
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BOOHHKaH B Mecre YTelJKH, 3TH 3ByKH nepe,llaIOTCH no Tpy6e B 060HX HanpaBJIeHHHX, a TaIOKe pacnpOCTpaHHlOTCH lJepe3

nOlJBY. C nOMOlllhlO qyBCTBHTeJIhHhIX ,llaTlJHKOB, BhICOKoro Ko3$PHuueHTa yCHJIeHHH H H36HpaTeJIhHoil: <pHJIhTpaUHH

npH60pa "<I>H:lllep" XLT-20, 3TH 3BYKH MOryT 6hITh 6hlCTpO paCn03HaHhIH JIOKaJIH3HpOBaHhI.

)K}f,llKOCTh, BhITeKaIOlllaH no,ll ,llaBJIeHHeM lJepe3 OTBepcrne B Tpy6e, H3,llaeT TpH xapaKTepHhIX 3BYKa. TIepBhlli 3BYK

BOOHHKaeT 3a ClJeT TpeHHH BhITeKaIOllleil: )KH,llKocrn 0 KpaH HMelOlllerOCH B Tpy6e OTBepcrnH. Bropoil: 3BYK B03HHKaeT

B pe3YJIbTaTe KOJITa.KTa )KH,llKOCTH C nOlJBoii. Tpernil: 3BYK mmHeTCH CJIe,llCTBHeM cOy,llapeHHH KaMHeil: H lJacrnu nOlJBhI

no,ll ,lleiiCTBHeM BhITeKaIOllleil: JKH,llKOCTH Me)K.Jly co6oil:, a TaIOKe C nOBepXHOCThlO Tpy6hI.

)(Pi.......il·:mi.........................iE"I··'···················1'11\1.
................................. .. . ·<i..·· >..... .. . . .•...•.... <.. . ><.••••.• ••...•.i.: <.... >•..•.••.•. ~. .. .........••.. . •... • m"scopE
.......:... .: .•••......••.•••... ®.

: .:::::;::<:;:;: .' ":-:

OTJIJIlIHTEJIbHbIE • TIOJIynPOBO,llHHKOBhIil:

OCOBEHHOCTH: yCHJIHTeJIh C BhICOKHM

K03<P<PHuueHTOM

• 06HapyxeHHe H
yCHJIeHHH nOMoraeT

onpe,lleJIeHHe MeCT YTelJKH
o6HapYXHBaTh CJIa6hIe

)KH,llKocrn B Tpy6ax.
3BYKH npH HCnOJIb30BaHHH

• YTelJKa onpe,lleJIHeTCH no
Tpy6 H3 nOJIHBHHHJI-

OTKJIOHeHHIO CTpeJIKH
XJIopH.Ila HJIH lleMeHTa.

npH60pa H 3BYKY B • BaTapeH HHKeJIh-

HaymHHKax.
Ka.IlMHeBhlX

• AKycrnlJecKHil: lllYII ,llJIH
aKKyMyJIHTOPOB n03BOJIHeT

o6HapyxeHHH YTelJKH lJepe3
.BhIIlOJIHHTh no.u.3apH.IlKY

.u.OpOXHoe nOKPhITHe 6e3
nYTeM nO.IJ.KJIlOlJeHHH K
Bxo.u.m.ueMY B KOMIlJIeKT

Henocpe.u.CTBelDiOrO
3aPjI.IJ.H0MY YCTpOlfCTBY 6e3

KOHTaKTa.

• llJ,yn .IJ.JIH ocymeCTBJIeHHH
Heo6xo,llHMOCTH pa360pKH

HenOCpe,llCTBeIDiOrO
HHCTPYMeHTa.

KOHTaKTa C Tpy6oil: • ll36HpaTeJIhHhIil:
::meKTpOHHhIil: nOJIocoBoii

cymeCTBeHHo yMeHblllaeT
<pHJIbTp o6eCnelJHBaeT

lllyM, B03HHKaIOlllHii

BCJIe,llCTBHe .IJ.BHXeHHH
nO,llaBJIeHHe nocropoHHHX

TpaHcnopTa H nellleXO,llOB.
OKPYiKaIOlllHX lllyMOB.
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IIOnHbIl1: KOMIInEKT I1HCTPYMEHTA

PEJKHMbI PAliOTbI

IIpH60p XLT-20 o6eCne'IHBaeT pa6crry B,llBYX peiKHMax. 06CJIe,lloBaHHe H 06HapyxeHHe 6e3 HenOCpe,llCTBeHHOrO
KOHTaKTa C Tpy60H BhIllOJIIDIeTCH C nOMOlUblO aKYCTHtleCKH 3KpaHHpOBaHHOrO KpHCTaJIJIHtleCKOrO ruyna HJIH
I'H,LlJXXPoHHtIeCKOrO UHJIHHJlpHtlecKoro J.IO'I1a. 06cJIe,lloBaHHe H 06HapyxeHHe npH HenOCpe,llCTBeHHOM KOHTaKTe C
Tpy60H BbITIOJIlUIeTCH CnOMOllJ,bIO Ilf,lJ;JXXl>oHHtIecKOro UHJIHHJlpHqeCKoro J.IO'I1a. C nOMOlUblO noro J.IO'I1a H Ha60pa
axyCTHtlecKHX Tpy60K MOJKHO npOCJIynIHBaTb Tpy6hI, HaxOJlSIlUHeCH KaK Ha nOBepXHOCTH, TaK H Ha rJIy6HHe 60JIee
1,8 M.

Oli.JIACTH nPHMEHEHIDI

IlpH60p XLT-20 MO:lKeT HCnOJIb3OBaThCH,II.lliI 06HapyxeHHH }'Te'IKH BO Bcex THnax Tpy6. OH MO:lKeT HCnOJIh30BaTbCH
Ha JI1060H nOqBe, )l;axe B 3anOJIHeHHhIX BO,llOH nOJIOCTHX. IIpH60p XLT-20 o6HapYiKHBaeT TaK:lKe Te'IH B KPaHax,
coe)l;HHeHHHX, H3MepHTeJIhHhIX yCTpOHCTBax H pe3epByapax Qepe3 6eToHHoe nOKphITHe.

H36HPATEJIbHOE PACn03HABAHHE 3BYKA

MoJ..I.l;Iih1il: yCH.1IlITeJIh npH60pa XLT-20 yCHJIHBaeT KaK 3BYKH, B03HHKalOlllHe B pe3YJIbTaTe }'Te'IKH, Tax H 06hl'IHhIe
3BYKH, BhI3hIBaeMhIe BeTpOM, ,llBH:lKeHHeM TpaHcnoPTa, nOTOKOM :lKH)l;KOCTH, HaCOCaMH H H3MepHTeJIhHhIMH
yCTpOHCTBaMH. O.n;HaKO, HCnOJIb3yeMhIil: B npH60pe nOJIOCOBOH <pHJIbTp C npHMoyrOJIbHOH XapaKTepHCTHKOH
nO,llaBJIJIeT He:lKeJIareJIhHhIe qacTOTHbIe )l;HanaJOHhI H ynyqIIlaeT npoXO:lK,lleHHe CHfHaJIOB XeJIaeMOH qacTOTbI. «1>HJIhTp
cnoco6eH TaK:lKe BhI6HpaTb HJIH nO,llaBJIHTb qaCTOTbI BblllIe HJIH HHxe qaCTOTbI onpe,lleJIeHHoro 3BYKa.
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KOHTaKT: 3Kcno~ OT,lleJI, noqroBhIH HlI(HK 1896
r. HblO X3HBeH lllT. KOHHeKTHKYT, 06508, CIlIA
TeJIe<poH: (203)288-1638. «1>aKCHMHJIe: (203)287-8099
TeJIeKc: 963487
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,1l;BHfATEJIb,1l;.JUI KAHAJIH3AQHOHHO-OQHCTHhIX
MAIIIHH

MO,1l;EITb NQ VH4D

PYKOBO,1l;CTBO no 3ATIYCKY JII 3KCTInYATAIJ;JIIJII
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HHCTPYKll;IiH K HOBOMY ,1J;BHfATEJIIO
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• OqliCTlITEJIh B03,LJ;YXA:

• TOnJIliBO:

• CO,LJ;EP)J(lITE ,LJ;BlirATEJIh
B qliCTOTE:

B mmraTeJIe HCnOJIb3yeTcSI OlJRCTIlTeJIb B03.n;yxa HHepUHOHHO

MaCmrnOro TIlna. 3aJIHBaHTe B Hero TaKoe :lKe MaCJIO, KaKOe

HCnOJIb3yeTcSI B Kaprepe ,lomraTeJISI, ,no ypOBIDI OTMenrn B qa:uIKe

OlJRCTIlTeJISI. no,n,nep:>lOmaHTe Heo6xo,n:uMhIii ypoBeHb MaCJIa, 'lT06hI

npe,nOTBpaTIlTb nona,naHHe rpSI3H H nOBpe)K,lleHHe ,llBHraTeJISI.

HCnOJIb3yHTe 6eH3HH cTaH.lIaPTHoro KaqeCTBa.

rpSI3b, npHCYTCTByromasr CHapy:JK:H,

npenIDCTByeT OXJIa)K,lleHHIO ,llBHraTeJISI, a BHYTPH - BhI3bmaeT

nOBbDIIe:HHbI:H H3HOC.
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KPbIllIKA CAIIYHA
O'IHlllaHre npH KroI010H CMeHe
MaCJIa.

MAClUIHbIH cIlHJIbTP
3aMeHllH're no JqlaHHeH Mepe
npH KalIOlOH BropoH CMeHe
MaCJIa.

V-OSPA3HAH BIIA,IUlHA
O'IHlllaifre OT rp1l3H H M)'copa I'OJIOBKH KOJUIeJcrOpa
H npoCTPaHCTBO MeJlOlY 6n:OKaMH UHllHH.llPOB.

B03,UYX03ADOPHIlK
CHHMaifre peJlleTKY H
TlllaTe.l1bHO o'IHlllaH're.
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PRC. 1. BH,Uhl ,lJ,JIH CnpaBOK

1 OllI1CTI1TEJIb
B03,llYXA

2 C1lHJIbTP TIPE,llBAPH-
TEJIbHOl1 OllHCTKM

3 KPbIIIIKA CAIIYHA H
MACJUlHbIl1 <1lHJIbTP

4 KAP:OIOPATOP

5 PYllKA YTIPABnEHlliI
B03,llYIllHOl1
3ACJIOHKOl1

6 HOMEPA lIJVIl1HllPOB
7 MACJUlHbill lIlYIl
8 PACTIPE,llEJU1TEJIb

9 fJIYIllHTEJIb BbIX-
JIOTIHOl1 CHCTEMbI

10 TOTIJII1BHbIfl <1llillbTP
11 TOTIJIHBHbll1 HACOC
12 TOTIJIHBHbIH :OAK
13 fEHEPATOP
14 KATYIllKA

3A)Kl1fAHIDI

15 MArHETO
16 TIPO:OKA CJIHBA

MACJIA
17 MACllilHbIH C1lHJIbTP
18 KPbIlIlKH PbfCIAfOB

19 CTAPTEP
20 3JIEKTPOMArHHTHbI

11 KJIATIAH CTAPTEPA
21 BbIKJIlOlJATEJIb

22 YTIPABJIEHHE
TIEPEMEHHbIM PEfY-
JUlTOPOM CKOPOCrn

23 BEHTI1JUlUHOHHOE
OTBEPCTI1E

24 KJIAIlAH llJI5J. YCTPA-
HEHIDI llH3EJIbHOfO
SC1lC1lEKTA

CliJIOBOH.
EJIOK
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npOBepHHTe ypoBem MaCJIa B Kaprepe mmraTeJIH

'Jepe3 KroK.lU>Ie 8 'JaCOB; npoH3BOJlHTe CMeRY MaCJIa

lJepe3 KroK,.1J;b1e 50 'JaCOB pa60Thl.

,U.rrS CMeHbl MaCJIa OTBHHTHTe CJIHBHYIO npo6KY B
nOMOHe Kaprepa.

. MO,lJ,eJIh VH4D (CM. pHC. 2 H pHC. 3):

3anoJnrnTe Kopo6KY CuenJIeHHH H Kopo6KY nepe,lJ,alJ

MacJIOM ,lJ,0 ypoBHH np060K. I1cnoJIb3yil:Te MaCJIO TOil:

xe MapKH, lITO H B KapTepe ,lJ,BHTaTeJIH. ,lI,06aBJIHil:Te

,lJ,OCTaTOlJHOe KOJIHlJeCTBO MaCJIa Me)J(,lJ,y CMeHaMH

MaCJIa, lJT06hl nOMep:>lGmaTh ero ypoBem Ha ypOBHe

np060K.

npoH3BOJlHTe CMeRY MaCJIa B Kopo6Kax CllenJIeHlHl

H nepe,lJ,a'J no lq)aHHeil: Mepe 'Jepe3 KaJKJIhle 500
lJaCOB pa60Thl.

TIpo6Ka
CJIHBa MaCJla

PHc.2. CMa3Ka CllenJIeHHH B MO,lJ,eJIH VH4D

I
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llpo6KH
YPOBlUf MaCJIa

llpo6Ka ___

cmma MaCJIa

PRc.3. CMa3Ka Kopo6KH nepe,llalJ B MO,lleJIH VH4D.

llYCK

Ilpo:u:e.uypa rrycKa (CM. pHC. 4):

1. IlpoBepbTe ypoBeHb MaCJIa B Kaprepe ,llBlITaTemI
H HaJIHtIHe 6eH3HHa. OTKpoHTe 3aIlOPHbIH
BeHTHJIb rrO,llatIH TOrrJIHBa B roITJlHBHOM
<pHJIbTpe HJlH 6aKe.

2. ECJIH ,llBHraTeJIb o6opy,lloBaH c:u:errJIeHHeM,
OTKJIlOtIHTe ero.

3. BbITmune rrpHMepHo Ha rrOJIOBHHY T
o6pa3JIYlO PYtIKY rrepeMeHHoro perymrropa
CKOpOCTH H 3a<pHKCHPyHTe ee. IlpH
HCrrOJIb30BaHHH ,llByxpeJKHMHoro perymITopa
CKOpOCTH rrpoH3Be,llHTe nyCK B rrOJIOXeHHH
rrOJIHOH Harpy3KH, a rrOCJIe 3arrycKa ,llBHraTeJIJI
rrepeBe,llHTe ero Ha XOJIOCTbIe o6opoTbI.

4. 3aKpOHTe B03.uyI.IIHyIO JaCJIoHKy, BbITHHYB
PYtIKY yrrpaBJIeHHH B03JJYl.l1H0H 3aCJIOHKOH ,llO
yrropa.

5. BhITJIHHTe KHorrKY BhIKJlIOlJaTeJIH 3aJKHraHHH C
Ta6JIH'lKOH "HIDKMHTe .llJIH OCTaHOBKH".

6. ,ll.nH rrycKa ,llBHraTeJIH HIDKMHTe KHorrKY
cTaprepa.
BHHMAHHE! He rrOJIb3yHTeCb cTaprepoM
60JIee 30 ceKYH.ll, eCJlH ,llBlITaTeJIb He
3arrycKaeTCH. BhI.llepJKHBaHTe rraY3Y rrpHMepHO
B 2 MHHYTbI MeJK.llY rrOlIhITKaMH 3aIlycKa,
'lT06bI rrpe,llOTBpaTHTb rreperpeB CTaprepa.

7. IlocJIe nycKa ,llBHraTeJIH rrOCTerreHHO YTOnHTe
KHorrKY yrrpaBJIeHHJI B03JJYl.l1HOH 3aCJIOHKOH,
rrO.ll.llepJKHBaH IlJIaBHylO pa60Ty ,llBHraTeJIH.
nOCJIe rrporpeBa ,llBHraTeJIH B03.uynrnaH
3aCJIOHKa ,llOJI))(Ha 6bITb nOJIHOCTbIO OTKpbITa
(pyqKa HaxO,llHTCH B YTorrJIeHHOM rrOJIOXeHHH).

4

I
PyqKa nepeMeHHoro
pel)'JllITOpa CKOpOCTH

PRC. 4. IlaHeJIb yrrpaBJIeHHJI MO,lleJIeH VH4D 11
VG4D

IlPOfPEB ,llBI1TATEJUI

EcJlH Bee B rropH,llKe, ,llBmaTeJIb 3aBO,llHTCH 6e3 Tpy.na
B pe3YJIbTaTe O,llHOH-,llByx rrorrbITOK. nOCJIe nycKa
.naHre ,llBHraTemo rrporpeTbCH B TelJeHHe HeCKOJIhKHX
MHHYT rrepe.n rro.na':leH Harpy3KH. He ra3yHTe H He
YBeJIHtIHBaHTe 060POThl ,llBHraTeJIH C :u:eJIbIO
yCKopeHHH rrporpeBa.

OCTAHOBKA ,llBI1TATEn5I

CHCTeMa 3aJKHfaHHJI C nOMOIUhIO MarReTO
(,llBHraTeJIH C Hepa3,lleJIbHOH KaMepOH CrOpaHHH)
o60py.nOBaHa PbJlIaJKKOBhIM BhIKJlIOlJaTeJIeM MaCChI,
KorophIH pacrrOJIOXeH c60KY MarRero. HA)J(MMTE
EfO M Y,llEP)l(HBAMTE B HA)l(ATOM
IlOnO)KEHMM ,llO TEX IlOP, IlOKA
,llBMfATEnb HE OCTAHOBMTC5I.

TEXHHqECKOEOBC~BAHHE

OlJMCTMTEnM B03,llYXA

lJacTOTa 06CJIYJKHBaHHH OtIHCTHTeJIH B03.nyxa 3aB11CHT
OT CTerreHH 3aIlbIJIeHHOCTH cpe,llbJ, B KOTOPOH
npoH3Bo.nHTCJI 3KCrrJIyaTa:u:HJI ,llB11raTeml.
IlpoH3Bo,llHTe rrpoBepKY lIIJIaHrOBhIX coe,llHHeHHH Ha
HaJIH'lHe rroBpex.neHHH HJlH HerrJIOTHOCTeH H
3aMeHHHTe BbIllIe)llillfe H3 CTpoH XOMYTbI.

YBeJIH':IeHHe KOJIHlJeCTBa ,llbIMa H nOTepH MOlllHOCTH
HBJIHIOTCH xapaKTepHhIMH nPH3HaKaMli Taro, ':ITO
OtIHCTHTeJIb B03.uyxa H}')K,JlaeTCH B 06CJI)')KMBaHMl1.
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Olll1CTI1TEJIb B0311YXA I1HEPUI10HHO-

MACJI5IHOrO TI1IIA (CM. PI1C. 5)

PHC. 5. O'lliCTHTeJIb B03~a HHepUHOHHO

Macmrnoro THna

IIPOH3Bo.lUfTe 06CJI}')KHBaHHe e:>KellHeBHO HJIH .n;Ba

pa3a B ,lleHb, eCJIH .n;BHfaTeJIb 3KCnJIyaTHpyeTCH B

00060 IIbIJIbHhIX YCJIOBHID{. B OTHOCHTeJIbHO 'lliCTOi1:

06cTaHoBKe npOH3BO,llHTe 06CJl}')KHBaHHe

e:>KeHe,lleJIbHO.

CHHMHTe Mac.JUIHYIO lIamy B HH:>KHeH lIaCTH

OllHCTHTeJIH B03~a H Tl.lI;aTeJIbHO OllHCTHTe ee.

llo6aBbTe MaCJIO TOH :>Ke MapKH, lITO HCnOJIb3yeTcH B

KapTepe .n;BHraTeJIH.

3KCnJIyaTaUHH .n;BHraTeJIH B nbIJIbHhIX yCJIOBHID{ 6e3

MacJIa HJIH C fpH3HbIM MaCJIOM B O'lliCTHTeJIe B03~a

MO:>KeT BcefO B TetIeHHe HeCKOJIbKHX llHeH npHBeCTH

K H3HOCY UHJIHH,llpOB, nopurneH, KOJIeu H

nO,llllIHnHHKOB.

Pa3 B fO,ll HJID lIame, eCJIH 3KCnJIyaTaIJ;HjI

npoH3BO,llHTCH B 00060 He6JIaronpHHTHhIX yCJIOBHID{,

CJIe.uyeT CHHMaTb O'lliCTHTeJIb B03~a C .n;BHfaTeJIH H
TIpoMblBaTh B pacTBOpHTeJIe <pHJIbTpYJOlUHH 3JIeMeHT,
KOTOpblli HBJIHeTCH HeC1>eMHhIM, 'lT06bI Y,llaJIHTb
CKOTIHBlIIYJOCH TIbIJIb H rpH3b.

KPbliliKA CAIIYHA (CM. PI1C. 1, II03. 3)

BeHTHJIjIIJ;HH KapTepa .n;BHfaTeJIH ocymeCTBJIHeTCH

lIepe3 KpbllllKY caTIYHa, yCTaHOBJIeHHyro Ha KOHUe

MaCJI03aJIHBHOH Tpy6KH. IIpH Ka)I(,llOH CMeHe MaCJIa

peKoMeH,llyeTCH npoMbIBaTb 3TY KpbIlIIKY B KepocHHe.

5

TOIIJII1BHbIH <I>l1JIbTP (CM. PI1C. 6)

PHC. 6. TOnJIHBHbIH <pHJIbTp

OlIeHb Ba:>KH0 npoH3BO,llHTb <pHJIbTpOBaHHe TOnJIHBa,

tIT06bI He ,llonyCTHTb nOna,llaHHH oCa,llKa, rpH3H H

BO,lJ,bI B Kap6lOpaTOp, lITO MO:>KeT Bbl3BaTb HapymeHHe

pa60Tbl H ,llaxe nOJIHYIO OCTaHOBKY .n;BHfaTeJIH.

CJIe.uyeT tIaCTO OCMaTpHBaTb CTeKJI.HHHyro tIamy

<pHJIbTpa H OllHmaTb ee npH HaJIH'lliH rpH3H HJIH

BO,llbl.

.Il:JIH CHjITHH lIaurn OTCTOHHHKa OCJIa6bTe BHHT no,ll

tIaweH, OTBe,llHTe B cropOHY cK06y H, nOBOpa'lliBaH,

CHHMHTe tIamy. TmaTeJIbHO O'lliCTHTe ceTKY H tIamy,

a TaIOKe "3aMeHHTe npOKJIa,llKY, eCJIH OHa nOBpe)J(JleHa

HJIH nOTep.HJIa ynpyroCTb.

HenpaBHJIbHble 3a30pbl, a TaK:>Ke 3arpH3HeHHble HJIH

cpa60TaHHble 3JIeKTpO,llbl B CBetIax 3a:>KHfaHHH

OKa3blBaIOT OTpJlllaTeJIbHOe BJIHmrne Ha pa600y

,llBHraTeJIH. IIepHo,llHlIeCKH OTBOpa'lliBaMTe CBellH

3a:>KHfaHHH H npoH3Bo,llHTe HX OllHCTKY, KaJIH6pOBKY

3a3opa HJIH, npH He06xo,llHMooTH, JaMeHY.

KOHTAKTbI IIPEPbIBATEJHI MATHETO (eM.
PI1C.7)

TIo KpaMHeH Mepe e:>KeCe30HHO, a TaK:>Ke TIpH

OCJIa6JIeHHH HCKpbl 3a:>KHfaHHH, CHHMHTe KPbIIIIKY C

MarRero H npoBepbTe cooromrne KOHTaKTOB H

BeJIH'lliHY 3a30pa. TIPH HaJIH'lliH npH3HaKOB

06fQPaHHH nOBepXHOCTH KOHTaKTOB, Bbl3blBaIOIUHX

He06xo,llHMOCTb HX JallHCTKH HJIH 3aMeHbl, CJIe.uyeT

TaK:>Ke ooperyJIHpOBaTb BeJIHllHHY 3a30pa. 3A30P B

KOHTAKTAX IIPEPbIBATEJI5.I npH

MaKCHMaJIbHOM pa3MblKaHHH KOHTaKTOB JIOJI)J(eH

COCTaBJIHTb 0,38 MM.
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nOMCK HEMCnPABHOCTEll

nOTpe6yeTC5I npHKJIazu,maTb ,llOCTaTOlfiloe yCHJIHe K

PLJlIary nepeKJIIOqeHH5I. TIocJIe TIoro Ha,ne)J(J-IO

3aTSlHHTe cTonopHLIH BHHT.

JlJI5I 06eCneqeHH5I 3anycKa H nODJlep)l(amUI

HOpMaJIhHOH pa60TLI ,llBHraTeJIeH BHYTpeHHero

cropaHH5I He06xoJlHMO BhlIIOJIHeHHe Tpex OCHOBHhIX

yCJIOBHH:

TIO)laqa COOTBeTCTBYIOllleH TOnJIHBHOH CMeCH B

IJ;HJIHHJlPLI.

JloCTaTOlfiIM KOMITpeCCH5I B IJ;HJIHHJJ.Pax.

Ha,lle))(HM H cBoeBpeMeHHM HCKpa JlJlH
BOCnJIaMeHeHIDl TOnJIHBHOH CMeCH.

1.

2.
3.

6

KOHTaKThI ---'",,",,"

rrpephIBaTeJrn

PuC. 7
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PErYJUfPOBKA CUETIJIEHlliI

B cJIyqae np06yKCOBKH CuenJIeIDI5I CJIe~eT

BhlIIOJIIDlTb ero peryJIHpOBKy, tIT06LI He JlonycTHTb

neperpeBa H BhIXoJla CuenJIeIDI5I H3 CTp05I. ,1lJI5I 3TOro

He06xoJlHMO CH5ITb KPbII.lIKY CMoTpoBoro JIIOKa,

OTKPLIBalOlllero JlocTYIT K peryJIHpOBOlfilOMY KOJIhUY.

O1'KJIIOlIHTe CueITJIeIDIe, nepeBe,lUl pLJlIar

nepeKJlIOQeHHH B HanpaBJIeHHH ,llBHfaTeJIH.

CUETIJIEHME MOJlEJIM VH4D (CM. PMe. 8)
bI'lar rrepeKJDO'ieHWI

BhDOIIO'ieHHOM
OJIOXeHHH)

eryJIHpOBO'IHOe

KOJThUO (noBopa
'lHBllHre no \l.a
COBOM: CTPeJIKe)

PRC." 8. PeryJIHpOBKa CueITJIeHlHI MO,lleJIH VH4D

npOBepHHTe BaJJ ,zumraTeJI5I C nOMolllhIO nycKoBoH

PYK05ITKH TaKHM 06pa3oM, ~6LI B CMOTpOBOM JIIOKe

nOKa3aJIC5I peryJIHpoBOlfilLIH MeXaHH3M. OrnepIDITe

CTonopHLIH BHHT Ha OJlHH nOJIHLIH 060pOT.

3aclmKCHpyHTe KOJIe~a1'hIH BaJJ co CTOpOHLI

nycKoBoH pyKOHTKH, ~6LI npeJlOTBpaTHTb

B03MO)I(H0CTh npoBopalIHBaHH5I CueITJIeHHH.

MCnOJIh3Y5I OTBepTKy, nOCTeneHHO nOBOpalIHBaHTe

peryJIHpOBOlfiloe KOJIhUO no qaCOBOH CTpeJIKe

Ka)l(JlLIH pa3 Ha 0,llHy 3aceqxy ,llO Tex nop, nOKa JlJl5I

nepeBoJla CueITJIeHHH BO BKJIlOqeHHOe nOJIOXeHHe

TIPH HeBhlIIOJIHeHHH O,llHoro H3 3THX YCJlOBHH

,llBHraTeJIh 3anyCTHTb HeB03MO))(H0.

HH)I(e OnHCaHLI npHlIHHLI, KOTophle MOryT

3aTpy,llHHTh nycK ,llBHraTeJIH. OHH 06beJlHHeHhI B TpH

OCHOBHLIe KaTeropHH: TOnJIHBHM cMech,

KOMITpeCCHH H 3a)I(HraHHe.

TOTIJIMBHMI CMECb

OTCynITByeT TOnJIHBO B 6axe HJIH nepeKpLIT

TOITJIHBHLIH KpaH.

3acopeHO BeHTHJIHUHOHHOe OTBepCTHe B KphIIllKe

TOnJIHBHOrO 6axa.

3acopeHa TOnJIHBHM MarHCTpaJJh.

M3HOIlleHa HJIH nopBaHa JlHa<pparMa TOnJIHBHOrO

Hacoca.

HeHCnpaBeH nponmoJlH3eJlhHLIii: 3JIeKTpoMarHH1'HhIii:

KJIanaH Kap6IOpaTopa (MoJleJIh V465D).

Y6e,lJ,llTeCh B OTCYTCTBHH OTCoeJlHHeHHhIX, CBo60,llH0

BHCHlllHX HJIH nopBaHHhIX npOBO,lloB.

He,llOCTaTOlfiIO npHKphITa B03.IlYIllHM 3aCJlOHKa
Kap6lOpaTOpa, oco6eHHo npH XOJIO,llHOM ,llBHrareJIe.

TIpHCYTCTBYIOlllM B 6eH3HHe BO,lla, rp5I3h HJIH CMOJIa

npen5ITCTBYIOT cBo60,llHoMY nOna,llaHHIO TOnJIHBa B

Kap6lOpaTop.

EeH3HH HH3Koro KaqeCTBa, HeCBe:>KHH HJIH He no

ce30HY.

TIepeJIHB Kap6IOpaTopa, BLI3BaHHLIii: qpe3MepHhIM

3aKpLITHeM B03.IlYIllH0H 3aCJIOHKH, oco6eHHO npH

rOpjIqeM mmraTeJIe.
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MrJIa nOIIJUiBKOBOH KaMepbI Kap61OpaTOpa 3aBHCJIa B

OTKpbITOM nOJIOXemfH. npH HaJIlflllIH 3TOH

HeHCnpaBHOCTH TOITJIHBO npO.llOJIJKaeT KaITaTb H3

Kap61OpaTOpa npH Hepa6OTaJOllJ,eM .llBlITaTeJIe.

KOMnPECCIDI

nepeCOXJIH IJ;HJIHH.llPbI BCJIe.llCTBHe .llJIHTeJIbHOrO

npOCTOH .llBHraTeJIH. 3aJIeHTe OKOJlO 30 MJI

MOTopHoro MaCJla qepe3 OTBepCTHH .llJIH CBeqeH

3aJKlITaHHH.
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np06MT KOH.lleHCaTOp.

HenpaBHJIbHO yCTaHOBJIeH MOMeHT 3aJKHraHlHI.

Pa3pJI)KeHa aKK)'MYJIHTOPHaH 6aTapeJi. nOBpe}K,lleHa

KaTYIIIKa 3aJKHfaHHJI.

IlEPEBOI1 B PABOTE llBl1fATEJHI

HenpaBHJIbHO yCTaHOBJIeH 3a30P B CBeqax

3aJKlITaHHS.

I
I
I

llrroxo 3aBHmeHa HJIH nOBpe}K,lleHa CBeqa

3IDKHI'aHIDI. npH npoBOpa'lllBaHHH KOJIemaTOfO BaJIa

6Y,/leT CJlbllI1eH IIDInHllJ,HH 3BYK, BbI3BaHHbIH YTeqKOH

TOnJlHBHOH CMeCH BO BpeMH IJ;HKJla CJKaTIlH.

nOBpe}K,lleHa npoKJIa,/lKa fOJIOBKH IJ;HJlHH.llPOB HJlH

HenJIOTHO npHBHmeHa fOJIOBKa IJ;HJIHH.llPOB. 3Ta

HeHCnpaBHOCTb TaKJKe conpOBO}K,llaeTCH IillfnHllJ,HM

3BYKOM BO BpeMH IJ;HKJla CJKaTIlH.

113HOC, npo6oH HJIH HenJlOTHOe KpenJIeHHe

npoBO,/loB 3aJKHraHHH.

CJIa6aH HCKpa. CM. npou.e,llypy npOBepKH HCKpbI B

pa3,/leJIe "3aJKHfaHHe".

06rOpeJIH llJIH H3HOIIIeHbI KOHTaKTbI npepbIBaTeJIJI.

IlpllCYTCTBHe BO,/lbI B 6eH311He.

fJIOXHET llBMfATEJIh

I
I

3aBHCaHHe KJIaITaHa B OTKpbITOM nOJIOXeHHH.

nOTepH nO.llBHJKHOCTII HJIH H3HOC noplIIHeBbIX

KOJIeu..

IlpH peryJIHpOBKe KJIaITaHOB 6bIJI yCTaHOBJIeH

He,/lOCTaTO~ 3a30p.

He,/lOCTaTOlJHaH

"KoMITpeccIIS".

3ae,/laJOT KJIaITaHa.

KOMITpeCCHH, CM. pa3.lleJI

HenpaBIIJIbHO yCTaHOBJIeH MOMeHT 3aJKHfaHHH.

B 6eH3HHe npMCYTCTByeT BO,/la, rpH3b HJIM cMoiIa.

He.llOCTaTOlJHbIH ypoBeHb MaCJIa B KapTepe

.llBHraTeJIH.

(eM.

TIEPEfPEB llBI1TATEJUI

nyCT TOnJIHBHbIH 6aK.

Hel1CnpaBHa CHCTeMa

" 3roKI:ITaHHe").

TOIIJIHBHaH MarHCTpaJIb 3aITOJIHeHa napaMH 6eH3HHa

B pe3YJIbTaTe CJIHIlIKOM BbICOKOH TeMITepaTypbI B

30He .llBHraTeJIS ("napOBaH npo6Ka"). CM. pa3.lleJI

"OCTaHOBKa .llBlITaTeJIJl".

06pa3oBaHHe napoBoH npo6KH B TOnJIHBHOH

MarHCTpaJIH, BbI3BaHROe IICnOJIb30BaHHeM 311MHerO

6eH3HHa (c nOBhIIlIeHHOH HcnapHeMOCTblO) B

JKaPKYlO noro,lly.

HenpaBl1JIbHO ycTaHOBJIeH 3a30P MeJKJlY KOHTaKTaMH

npepbIBaTeJIJl.

KOH,lleHCaI.J.HH BJIarH Ha 3JIeKTP0,/lax CBeqe:u

3aJKJITaHHH.

3A)I(MfARliE

BJIaJKHbIe HJIH rps3HbIe CBe'lll 3aJKHfaHHS.

IloBpe}K,lleH H30JIHTOP CBe'lll 3aJKHfaHHJI.

HenpaBl1JIbHO yCTaHOBJIeH 3a30P B CBeqax

3aJKHfaHHJI.

IlOBpe}K,lleHbI HJIH H3HOIIIeHbI npOBO,/la 3aJKHfaHHJI.

TIpoBepbTe HaJIH'llIe HCKpbI, BbIBepHyB CBe'lll

3aJKHfaHHJI H Ha6JIlO,/laH 3a 06pa30BaHHeM HCKpbI B

HCKpoBOM npoMeJKYTKe npH npOBOpa'lllBaHHH

KOJIemaToro BaJIa .llBHfaTeJIH. OTcYTCTBHe HJIH

He,/lOCTaTO~aH MOlIIHOCTb HCKpbI MoxeT 6bITb

BbI3BaHa cJIeJlYlOllJ,HMH npH'llIHaMH:

I

I
I
I

I
I
I

I
I

06ropeJIl1 HJIl1 npMBapHJIHCb .llpyr K ,/lpyry KOHTaKTbI

npepbIBaTeJIH.

3ae,/laeT pMqar npepbIBaTeJIs.

MCnOJIb3yeTcH 6eH3HH HH3Koro KaqeCTBa.

IlepefpY3Ka .llBMraTeJIS.



EJlCe- EJlCeHe- KaJK.m,Ie KaJK.m,Ie EJlCece-

TAliJUlUA TEXHIflIECKOfO OliCJIYJKIIBAHIDI .IJ.HeBHO .IJ.eJIbHO 100 250 30HHO
llJIll 'JaCOB 'JaCOB HJIH

KaJK,llbJe KIDK,ll,bJe
50 'JaCOB 500 'JaCOB

IlPOBEPhTE YPOBEHh MACJIA. ,llOJIe:UTe.IJ.O •
COOTBeTCTBYlOlileH OTMeTKH. He npeBbIIIIaHTe HYJKHI>Iit
ypoBeHb MaCJIa.

IlPOBEPhTE OqHCTHTEJIh B03,llYXA. BbITpmanrre •
cKonHBlIIlfHcH MYcop H3 OT,lleJIeHlll( CyxOH OlJlfCTKH.
Ilo.ll.llepJK:HBaHTe Heo6xo,ll:HMbIH ypoBeHb MaCJIa B
OlJlfCT:HTeJIl(X HHeplUloHHO-MaCJIHHOrO mna.

OqHCTHTE CETKY B03,llYX03AIiOPA. IlpH •
Heo6xo,ll:HMOCT:H OlJlfcmTe OXJIaJK,IlalOlllHe nJIaCmHbI.

CMA)KhTE IlO,llIIIHIlHHK BhlKJIIOqEHlUI •
CQEIlJIEHlUI (MO,lleJIH VG4D, V465D).

CMEHIITE MACJIO B KAPTEPE ,llBHfATEJI5I. •
OqHCTHTE 3JIEMEHT B03.llYIIIHOfO <l>HJIhTPA •
(KaK CYXHE, TaK 11 HHEPUHOHHO-MACJI5IHhIE
3JIeMeHTbI).

OqHCTHTE KPhIIIIKY BEHTI1JI5IUHH KAPTEPA. •
CMA)KhTE IlO,llIIIWllHHK KOPllYCA CUEllJIEHlUI •
(MO.IJ.eJIH VG4D, V465D).

3AMEHIITE MACJI5IHhIl1 <l>I1JIhTP. llpH pa60Te B •
He6JIaronpHl(THbJX yCJIOB1Il(X npoH3BO,ll:HTe 3aMeHY lj)HJIbTpa
npH KaJK,IlOH CMeHe MaCJIa.

OTPEfYJIHPYMTE 3A30PhI llPMBO,llA KJIAllAHOB. •
IlPOBEPhTE KOMllPECCHIO. PaJHHlla ,llaBJIeHlfl( B •
IUlJI1IHllPax He ,lloJIJlCHa npeBbIIIIaTb 10 psi (0,7 Kr/CM2

-

npHM.nepeB.). CHllMHTe rOJIOBKy lUIJIHHllPOB 11 y,llaJIHTe
Harap. Ilp1l Heo6xo,IUlMocm np01l3Be,ll:HTe np1lmpKy
KJIanaHOB.

llPOBEPhTE CBEqM 3A)KMTAHH5I H KOHTAKThI •
llPEPhIBATEJUI (eCJIH HCnOJIb3yeTcH KOHTaKTIihIH
npepbIBaTeJIb). IlpH Heo6xo.IlHMOCm npoH3Be.IlHre 3aMeHY H
YCTaHOBHre COOTBeTCTBYlQlllHH 3aJ0p.

llPOBEPhTE TOITJIMBHhIM <l>I1JIhTP. OlJ:HCT:HTe •
ceTO'IKy lj):HJIbTPa H CTeKJIHHYJO 'Jawy.

IlPOBEPhTE CHCTEMY OXJI.A)K,llEHlUI. CHllMHTe •
KOJKyx 11 OlJ:Hcmre OT rpl(3H llJIaCmHbI, o6JIacTb BOKpyr
IUIJI:HH,llpOB H KOJKyx.

llPOBEPhTE CTAPTEP. Y6e,ll:HTeCb B Ha,lleJICHOM •
KpenJIeHllH CTapTepa H COe,ll:HHllTeJIbHbIX Ka6eJIeH.

CMEHHTE MACJIO B KOPOBKE CUEllJIEHlUI H •
KOPOBKE llEPE,lIAq.

I
I
I
I

-
I

I
I
I
I
I
I
I

He.IJ.OCTaTOlIHoe OXJIIDK,lleHlle H3-3a HapyrneHllH
lUIPKyJHlIlHll B03.IJ.YXa.

C ,rumraTeJIH CIDITbI 3JIeMeHTbI CHCTeMbJ o6.IJ.YBa.

fpl(3b MeJK.IJ.Y OXJIroK,IlaJOlllHMH llJIaCmHaMH.

8

B03.IJ.YX03a6opHaH mIll BpamaJOlllaHCH ceTKa 3a6llTbI
rpH3blO.

3aTPY.IJ.HeH OTBO.IJ. BbIXJJOnHbIX raJOB.
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CMaJbIBaitre e)J(eHe,neJIbHO

CMaJbIBIDhe e}f{eHe.neJIbHO

CMaJbIBaifre e)J(ero,nHO

CMa3LIBaitTe e}l{eHe,neJIbHO

• CM83hIBaitre e}l{erOllHO

• CMa3hIBaiiTe e)J(eHe,neJIbHO

CM83hIBaitTe e)J(eHe,neJIbHO

CM83blBaHTe e)J(erO,AHo

CM83bIBaitTe e)J(erO,nHO

CM83bma:HTe e)J(eMeCSltIHO

CM83hIBaitTe e)J(ero,AHo

CMa3bIBaitTe e)J(ero,AHo

CMa3hIBaitTe e}l{eHe,neJIbHO

CMa3b1BaitTe e)J(eHe,neJIbHO

I CMa3bIB3.ATe e)J(ero,AHo

CXEMA CMA3KH
Ol.lHCTHbIX
MAIIlHH
(MeXaHlIlJeCKaSI lJaCTb)

TpaHCMMCCMOHHaSI CMa3Ka

SAE 90 HJIM 80W-140
KOJIMlJeCTBO 250 CM3 (1/2 nHHTbI)

CMa3bIBaHTe e}l{ero,AHO
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Appendix C

Chlorination System Installation Diagrams

CDM International Inc.

/\0
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C-5656-1 4 I 3 1 2 I

D

c

>--

(6) SIX
SPARE

DIFFUSERS

DIFFUSER

DIAPHRAGMLESS
EJECTOR/ 1-1/2 INCH

CHECK VALVE SOLUTION
-----l-f=il ./ HOSE

WATER-~./
SUPPLY

,
VACUUM

REGULATOR

DRIP
LEG
HEATER

5/8

MANIFOLD VACUUM
ASSEMBLY TUBING

\ kg/h fl .W----L---

~I ~~~
GAS FILTER REMOTE
(NOTE 1) METERPANEL

CONTAINER
CONNECTORS

TYP-2

!r
D

c

f--

NOTES:
L FILTER AND MANIFOLD ASSEMBLY SHALL BE HEAT TRACED.
2. WALL ANCHORS/ANCHOR BOLTS ARE INCLUDED

FOR INSTALLATION.

ACCESSORIES FOR CHLORINATION SYSTEM

A

1054330

f~RfJ~~r}I~'tENJ~YI(..r~: Capital Controls Co., Inc.
ENGINEERING STANDARD V Asevern Trent Company

NUMBER 801

f-
I_.

SITE NO.1 SAMGORI

054330-21,22,24 10 kg/hr
054330-2,5 4 kg/hr IB
300 kg/day CL2

5600 I/sec ::::: 127 mgd

Ps = 8 otm ::::: 120 psi

Pb = UNKNOWN
I---l

UNLESS OTHERWISE SPECifiED. ALL DIMENSIONS ARE IN INCHES

~~~E':' Unless Noted I DWG NO: C- 5656 - 1

2T
REV I D£SCRIPTION

~MW~ ~Y9t DATE TYPICAL
r,- ..--_-1CHECKED BY <Ie DATE INSTALLATION

JW 7/6/95 DIAGRAM
1-r -I-__-tA\PPPiPRWOVEVE=DDEBlYY~&;ruDAmTErl-=-------...:.::..::;;.:.:::..-----I

TG 7/6/95 SCALE ----- SHEET 1 Of 1

B
EMERGENCY KIT

3I

1-1/2 ELBOW, 90 DEGREE

1-1/2 X 4 INCH LONG NIPPLE

1-1/2 TEE

1-1/2 NPT X 1-1/2 HOSE ADAPTOR

TEFLON TAPE

HOSE CLAMPS

CYLINDER LEAD WASHERS

5/8 VACUUM TUBING CONNECTOR

_ 3/8 VACUUM TUBING CONNECTOR

o 1-1/2 COUPLING

©
@t

a:::J

~

rnmn
o-

(4) £l:l
(4)
(4) .

(6)

(10)
(20)

(100)

(2)

(1)

(2)

A

B

l--j

~

~.-
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C-5656 4 I .. I

B

1-1/2 INCH
SOLUTION

HOSE

DIAPHRAGMLESS
EJECTOR/

CHECI< VALVE
f~

WATER-~, ....
SUPPLY

VACUUM
REGULATOR

DRIP
LEG
HEATER

5/B
VACUUM

/

TUBING ~I .....MANIFOlO kg/h FJ
ASSEMBLY F1" '\ ~ 11 rev kg/h

\
kg/h 0 o~ ENT REMOTE

I V METER~ PANEL
I ---I GAS FILTER

(NOTE 1)ff
CONTAINER

CONNECTORS
TYP-2

II

~~IA
MC

CCC JOB NO. 054330 oc
UIIl£SS OTlIERWISE SPECII"IED. All DIMENSIONS ARE IN INCIIES UI<

rOil SUI'.'llMUj'AIIY @ at
INrORIAAfiON SEE <:J Capit Controls Co., Inc.
[NGI~rr~~RS~~rRO ASevern Trent c.orr.,any

~ ACCESSORIES FOR CHLORINATION SYSTEM

(4) r:;) 1-1/2 ELBOW. 90 DEGREE

(4) r:::J 1- 1/2 X 4 INCH LONG NIPPLE

(4) ~ 1-1/2 TEE

(6) CUlIIIJ 1- 1/2 NPT X 1-1/2 HOSE ADAPTOR

(10) 0 TEFLON TAPE

A I (20) -- HOSE CLAMPS
(100) @ CYLINDER LEAD WASHERS

(2) I(D 5/8 VACUUM TUBING CONNECTOR

( 1) c 3/8 VACUUM TUBING CONN[CTor~

(2) 0 1-1/2 COUPLING

EJ
EMERGENCY KIT

DIFFUSER
r'L

'"L
~

o
htv I "rSentl'IION

NOTES:
1. FILTER AND MANIFOLD ASSEMBLY SHALL BE HEM TRACED.
2. WALL ANCHORS/ANCHOR BOLTS ARE INCLUDED

FOR INSTALLATION.

OIlAWN UY I.< ()I\I[ TYPICAL
JIG 'l/1/95r-r ~"ICiiCCi<co-nj'1<llAlr INSTALLA' ION

I--I--------~__-- ~<4" 1-l zl1s- DIAGRAM

~
&.DAl[ SCALE

. ----- SIIE£1 1 or 1
-"Ai;;;n::::::1 i ICES Unless Noled owe NO:

_~Ir. 1----- C-5656
~.............. 4 I 3 -- ----~ 2 [ I
~ --_.
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CODtl A
MC

OC

UK

ASSEMBLY, MANIFOLD
TWO-CONNECTION

240 VAC

(/'If: Capital Controls Co., Inc.
V ASevem Trent Company

DWG NO CA-2345
SCALE 5/16 I SII[[1 1 Of 1

CCC JOB NO. 054330
UNLESS OTHERWISE SPEClrlED. AlL DIUENSIONS ARE IN INCHES

2

,-,

NOTE: UNION ORIENTATION "M" DENOTES MALE,
"F" DENOTES FEMALE.

OESCRIPTION

o
REV

34

~

luutJOUUculICU ••

:A-2345 4 .....
ITEM I OTY DESCRIPTION I PAHT NO.

2 FLEx CONNECTOR ADAPTOR I T-147

H 2 3/4 INCH NPT TEE I R-1GG

2 NIPPLE. 3/4 INCH NPT X 2 INCH LONG I R-170

4 I 1 I FLANGED UNION, 3/4 INCH NPT I A-1461

5 I 4 I 3/8-16 HEX NUT N-l0G
I B

6 I 2 I 3/8-16 X 3-3/4 LG STUD ~-245

7 I ~NIFOLD PIPE HANGER R-101

8 I 2 3/8 INCH FU\NGE I· R-786

9 I 1 I NIPPLE. 3/4 INCH NPT X 8 INCH LG I R-174

10 I 1 I MANIFOLD HEATER (240 VAC) I R-260

11 I 1 I 3/4 INCH PIPE CAP I R-902-2



.1 \
I' .. ~ "~,__ I ..' - - - --~

CA·-2.J46 IJ 1

.3 I 1 I CHLORINE GAS flLfER

8 I 1 I PIPE HANGER ASSEMBLY

7 I 1 I COUPLING, 3/4 INCH NPT

PART NO.--
R-104

I
R-178

R-1256

R-170

A-14Gl
In

--
; R-171--
R-2B5

-
A-557-2-8

DESCRIPTION

1 INCH NPT X 3/4 INCH NPT REDUCING BUSHING, STEEL

HEADER VALVE

22

4 I 1 I NIPPLE, 3/4 INCH NPT X 2 INCH LONG

5 I 1 I FLANGED UNION. 3/4 INCH NPT

6 I 1 I NIPPLE, 3/4 INCH NPT X 3 INCH LONG

nEllA I OTY

5

NOTE: UNION ORIENTATION "M" DENOTES MALE,
"r' DENOTES FEMALE.

CCC JOB NO. 054330
UNLESS OTHERWISE SPEc,nEO. All OIl.l£NSlONS ARE IH IHCHES

CODE I A
MC

oc
UK

ASSEMOLy. CHLO'~INE

GAS FILTER
wi UNION

~: Capital Controls Co., Inc.
V A5e¥mt Trent Compll1y

SCALE 5/16 I SHEET I or I

owe NO: CA-2346

rOil SUPPLEMENtARY
INroRUA.TION SEE

ENGlN[[1!Hl S1ANll.'RD
NUMO£R 801

o
"LV I 1)(:~;CI.'I·"OI4

D1~W'~ lJy & DM£
"'s 1/23 95

I I ," 1~CiiW<l:O Y(,tC; - I 'N';,
, ~lM:O UY_.t..j)I,[[

--, ,------ AWO jbtt~tl<.. NoI.d

".... IJA,r

A

IUUUJlJUJl"UIUC

~ 4 3 2.......
~
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D

I-

DIAPHRAGMLESS
EJECTOR/ 1-1/2 INCH

CHECK VALVE SOLUTION
---+-j:3j ~ HOSE

WATER-~/
SUPPLY

VACUUM
REGULATOR

DRIP
LEG
HEATER

5/8

MANIFOLD VACUUM
ASSEMBLY TUBING

~h" .W--_-L_--

I VENT FCV kg/h

GAS FILTER REMOTE
(NOTE 1) METERPANELfr-

CONTAINER
CONNECTORS

TYP-2

D

I--

c c
TO

INJECTION
POINT

ti ~

NOTES:
1. FILTER AND MANIFOLD ASSEMBLY SHALL BE HEAT TRACED.
2. WALL ANCHORS/ANCHOR BOLTS ARE INCLUDED

FOR INSTALLATION.

ACCESSORIES FOR CHLORINATION SYSTEM

A

B

I--

10 kg/hr
4 kg/hr

1054330

F~RF~~~f}I~~ENJ~~YI(~~: Capital Controls Co., Inc.
ENGINEERING STANDARD V ASevern Trent Company

NUMBER 801

Ps ::::: 6 alm ::::: 90 psi

Pb = UNKNOWN. BUT VERY LOW

SITE NO.2 GRMAGELE

054330-25 & 26
054330-4

300 kg/day CL2

5600 Ijsec ::::: 115 mgd

.. I DWG NO: C 5656 2T~~':[: Unless Noted _._

UNLESS OTHERWISE SPECIfiED. ALL DIMENSIONS ARE IN INCHES

APPD ______

~AT[

2I
REV I DESCRIPTION

~T~W~ :\~ DATE TYPICAL
11 ..-_-1CHECKED BY.Ie DATE INSTALLATION

JW 7/6/95 DIAGRAM
IT------------J.---I/AA:PiPP?AR:oiov~EtDBB~Y&&:"jDD,iAY!TErl=:":"":'----:::::.::..::~:::--------1

TG 7/6/95 SCALE ----- SHEET 1 OF 1

8
EMERGENCY KIT

31

1-1/2 ELBOW, 90 DEGREE

1-1/2 X 4 INCH LONG NIPPLE

1-1/2 TEE

1-1/2 NPT X 1- 1/2 HOSE ADAPTOR

TEFLON TAPE

HOSE CLAMPS
CYLINDER LEAD WASHERS

5/8 VACUUM TUBING CONNECTOR

_ 3/8 VACUUM TUBING CONNECTOR

o 1-1/2 COUPLING

@-
OIIIIIIIIDI

OJJJID

o

(::.:J

.~

(4) c;:)
(4)
(4)

(6)

(10)
(20)

(100)

(2)

(1)

(2)

B

A

I--

~"
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~- .~ /- - - -I - _. - .. -

D
MANIFOLD
ASSEMBLY

CONTAINER
CONNECTOR

I

VACUUM
REGULATOR

DRIP
LEG
HEATER

5/8
VACUUM
TUBING

~k9/h
REMOTE
METER
PANEL

DIAPHRAGMLESS
EJECTOR/ 1-1/2 INCH

CHECK VALVE SOLUTION
----+j:3:J ./ HOSE

WATER - J-1::=:: f+------.,""-/
SUPPLY

D

C C

TO EXISTING
INJECTION

POINT

054330-1 & 2 BOTH 4 kg/hrB
EMERGENCY KIT

SITE NO.3 NATAKHTARI
)

B

300 kg/day CL2

Ps = 8 to 12 otm :::: 117/176 psi

Pb = UNKNOWN, BUT VERY LOW

UNLESS OTHERWISE SPECifIED. AlL DIMENSIONS ARE IN INCHES

FOR SUPPLEMENTARY
INFORMATION SEE

ENGINEERING STANDARD
NUMBER 801

10: Capital Controls Co., Inc.
ASerem Trent Company

DRAWN BY &. DATE
JTG 7/6/95

I
CHECKED BY &. DATE

rl-,j-------------.I---IJW 7/6/95

TYPICAL
INSTALLATION

DIAGRAM
A

OF 1SHEET 1

TOltAANCES Urless ND\~ I DWG NO: C- 5 65 6 - .3
APPROVED BY & DATE I SCALE
TG 7/6/95

APPD
DATEDESCRIPTKlNREV

3 2 054330

..,).
~
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C-5656-4 4 I 3 l 2 I

D

,
r--

DIAPHRAGMLESS
EJECTOR/ 1-1/2 INCH

CHECK VALVE SOLUTION
~ /'" HOSE

WATER-~/
SUPPLY

VACUUM
REGULATOR

DRIP
LEG
HEATER

5/8

MANIFOLD VACUUM
ASSEMBLY TUBING

~h" .W--_.L-_-
I FCV kg/h

GAS FILTER REMOTE
(NOTE 1) METERPANELf0

CONTAINER
CONNECTORS

TYP-2

D

r-

c c
TO

INJECTION
POINT

~ ~

NOTES:
1. FILTER AND MANIFOLD ASSEMBLY SHALL BE HEAT TRACED.
2. WALL ANCHORS/ANCHOR BOLTS ARE INCLUDED

FOR INSTALLATION.
A

B

---I

\054330

SITE NO.4 SAGURAMO

054330-6 4 kg/hr
054330-23 10 kg/hr

TYP FEED RATE = 40/45 kg/day

Ps = 8 lo 12 alm ::: 117/176 psi

Pb = UNKNOWN. SUSPECT 2 alm

TOl.£RANCES Unless Noted lowe NO: C- 5 65 6 - 4

UNLESS OTHERWISE SPECIFIED. ALL DIMENSIONS ARE IN INCHES

FOR SUPPLEMENTARY 110: Capital Controls Co IncINFORMATION SEE ., •
ENGINEERING STANDARD A&rem Trent Company

NUMBER 801

APPD~

"""""""-OATE

2T
DESCRIPTIONRf.'I

DRAWN BY & DATE TYPICAL
JTG 7 6 95 INSTALLATION
CHECKED BY & DATE DIAGRAM

r-.,...-----------r-ltJ~W=7~/~6~/9~5~=_I_-----__,___=_"""":':::_:__=:_:_1
I-+-------------i--.APPROVED BY '" DATE SCALE ----- SHEET 1 OF 1

TG 7/6/95

EJ
EMERGENCY KIT

3I

ACCESSORIES FOR CHLORINATION SYSTEM

(4) ~ 1-1/2 ELBOW. 90 DEGREE

(4) c:J 1-1/2 X 4 INCH LONG NIPPLE

(4) ~ 1-1/2 TEE

(6) annn 1-1/2 NPT X 1-1/2 HOSE ADAPTOR

(10) 0 TEFLON TAPE

(20) GIIllllIII HOSE CLAMPS

(100) @ CYLINDER LEAD WASHERS

(2) IIIl§ 5/8 VACUUM TUBING CONNECTOR

(1 ) lID 3/8 VACUUM TUBING CONNECTOR

(2) 0 1-1/2 COUPLING

A

\.

,
r-

B

/:.>



I C 5656-5 4 I 3 ' , :r [ --' - - - -
2 I 1 I

VACUUM 5/8
REGULATOR VACUUM

TUBING
MANIFOLD

ASSEMBLY FI )J,..,><>-__..L...__.........

\
kg/h 0 rcv kg/h

VENT REMOTE
~ METER
GAS FILTER PANELrb I (NOTE 1)

D

I--

.J
CONTAINER
CONNECTOR

DRIP
LEG
HEATER

DIAPHRAGMLESS
EJECTOR/ 1-1/2 INCH

CHECK VALVE SOLUTION
---+J==il .-/ HOSE

WATER-~../"
SUPPLY

D

I--

c c
TO

INJECTION
POINT

~ ~

NOTES:
1. FILTER AND MANIFOLD ASSEMBLY SHALL BE HEAT TRACED.
2. WALL ANCHORS/ANCHOR BOLTS ARE INCLUDED

FOR INSTALLATION.
A

B

I-

or 11 SHEET 1

1054330

F~Rr~~~:il~~ENJ~~YI(..r~: Capital Controls Co., Inc.
ENGINEERING STANDARD V Asevern Trent Company

NUMBER 801

Ps = 8 10 18 alms

SITE NO.5 MUKHNARI-KUTAISI

054330-8 4 kg/hr

Q = UNKNOWN, BUT 2 BASINS EACH 10,000 m 3

Pb = UNKNOWN

DRAWN BY &. DATE I TYPICAL
JTG 7/6/95

""IDlE"""'RAN""'C""ES"UwnI""ess"NCWoIWed;--J1 DWG NO: C- 5 65 6 - 5

UNLESS OTHERWISE SPECIFIED. ALL DIMENSIONS ARE IN INCHES

N'PD~

~ATE

21
REV I DESCRIPTION

IT"" ~-__JICHECKEDBY &. DATE I INSTALLATION
I I I JW 7/6/95 DIAGRAM
L-l--------:------TI--1IAPPROVED BY & DATE ISCALE _I I . TG 7/6/95

8
EMERGENCY KIT

31

ACCESSORIES FOR CHLORINATION SYSTEM

(4) r;) 1-1/2 ELBOW, 90 DEGREE

(4) CJ 1-1/2 X 4 INCH LONG NIPPLE

(4)··~ 1-1/2 TEE

(6) rnmn 1-1/2 NPT X 1-1/2 HOSE ADAPTOR

(10) 0 TEFLON TAPE

(20) """"'" HOSE CLAMPS
(100) @ CYLINDER LEAD WASHERS

(2) @it 5/8 VACUUM TUBING CONNECTOR

(1) _ 3/8 VACUUM TUBING CONNECTOR

(2) 0 1-1/2 COUPLING
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CDM International Inc.

Appendix D

Certificates of Acceptance



CERTIFICATE OF ACCEPTANCE

-REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

--USAID

This equipment has been accepted by: :5V L. I KC> KI~r It1::>t E

Title:_~P 13:l'( '61C1AN SAN 117+-e1 IN<SpECfPJ'?-.. Of &P. b>JDfrv1 lOU
S"AlltN '

AgencylMinistry: MINI$!J2!f OF- HC1\t-IH _

Location: -ri~i\L\ S\

Date: OlP - OlD - qe;

This certificate verifies the receipt of, and the basic instruction on the use of, the
we equipment from COM International Inc. and that this equipment is new and

n g d working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

lo()O
~XX COl-lL-6<.T -rE'S\S L~ 4'IY)

-- ££e AlfAct:if»_- _

COM International Inc.I
I
I,
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_ REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

--USAID

t· J5de1 er"~~Signature of ~nsigne

CERTIFICATE OF ACCEPTANCE

1- IN('MBA71J& 1& 5~( eM Fr 24(/ v' _

) - A~C{Ave. vfm'ff?? 220 v---,>-~5o=--H~i:- _
-~ A"trA?Hf:O-

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

P/5116?: S(JIENT7f1c

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM Intemationallnc. and that this equipment is new and
i g king order.

.This equipment has been accepted by: £ p;K4 MJf HuLASH UI L..-Y__

Title: HqfD .aE QuEM/CAl- 1111~B/()L-fj)CAb!..A&&4mzr

Agency/Ministry: &r OF 007F12-...L.;;;....;;... _

Location: JBIL-I$I • Reeuauc.. OF {ieot?€:pA

Date: tB - (J(p -q:s:-

·,- -cDM International Inc.
J
\

I
I
I
I
I

,

I
I
I
I
I
I
I
I
I
I
I..



Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

rb &'tX 5vtPPui=?

./
_~'CDM International Inc.

I
I
I
I
I
--

REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

USAID

I
I
I
I
I
I
I
I
I
I
I
I

This equipment has been accepted by: SoP\' \Co '(\'\~W\u. e.,o.?~\St: e,~

Tille: I-Iw d ofCfumiuJ J l1iCU;blblogr'aJ.,h!?lJ~-Iu((

AgencylMlnistry: "J>ep,vft'Yti.1d cg lA)aW: .
Localion::rb" 11'4 ) I £tpubtlC 13 J:k~rtr~a....<~__--
Date: ~5-0(/ --q~

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
In od working order.

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



-to 08M International Inc.

--USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

H/f:;H WMpANV

I
I
I
I
I
I
I
I
I
I
I
I

__~b~Q~GL/UJoO ~£j& L.Ae6AATI>l<Y-+-- _

J)R /2-000 SffCTRl)PtlPTDH.;::;...~.:..=..;;::~ _

~E1= A~ Eet? f(£.s/-

This equipment has been accepted by: 6 0 PJ1:b HAMVl/1 "5H UI L r
Tille: HEAD 0E ~/CAL tll1tcl!bBll>UCfAL ~7?JR'r

Agency/Ministry: lX:1'IfvrMfflr of vVA~

Location: Trot L.-l? I , f?E'PUEldC DE Gre-<ff2Gr1fs

Date: "" - Dlp-qCS

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM Intemationallnc. and that this equipment is new and
in good working order.



-USAID

CERTIFICATE OF ACCEPTANCE

_ REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TalUSI AND KUTAISI

:j. - T::RGL- ~O FP!?!ltBit LAe::>M~(

.1 - A141v10NIII"1 ffr.f)(l(J¥:.J.ve / Acs :JehO 1VlL-

COM INTERNATIONAL INC.

Under United States Agency for International Development Contract Number
CCN-0003-C-Oo-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

This certificate verifies the receipt of, and the basic instruction on the use of. the
abo e pment from COM International Inc. and that this equipment is new and
in 00 w king order.

Location:_:tl3....:...c=::.J.l~L~.;;..:5~1 _

Date:._~j.:::..~_-_"b_-.....;..9...;...!£, _

~1i tt"t-MS ~tlSS;~

. This equipment has been accepted by: 6Vkl K.O ~L rAOt-e-

Title:.t:h:&'tJ'Rty.514A'N .2rJ lJ1\1V:{ IN"5P€-c;rbt?.. O~ ~lJmlG £P>OlMlUj i('\t,

a .J /.IJ <"1"1? v ~ u...---A.1~ ~l1oNAgency/Ministry:_...;."""---",l__''1,,--.J_J ,........:-.I--=L,.II""""-_~r1~~ L--..;....:..trJ _

I "ODM International Inc.

I
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CERTIFICATE OF ACCEPTANCE

Date: • 14 - 0 le - 9....'5:.....- _

USAID

/} ~~ -2-
S)6nature of E;nSj@fu;9

REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

_f'IS\tCQ.. 6C4wn Ei c.. IN"'. #- MoOlplp9lq~

.1- INCYfJA:7DR.- LC er.J- CUFT ,!l4(Jy

.i - AVTI>~\lE= w/Pr?'1E1& ~O V 50 rik

- 56€< A"t1ACQ.lc:.ED - _

*m r~"5I1·,)O MI£4?05a::PE- E i.f6 BASE

This equipment has been accepted by: 5u l-lt::Q kl TA!?..;;.7!...;;;E::~ _

Title: H~D 'Pf=!'{SlQAl'J.:SAN l1A~t IN~pEcAZJ'r2- of i2efUBL-)C E'P)D)MQ~Y
'S1A1l(}N

Agency/Ministry: ~'N1S,R'( OF- \jg"AL.:rl-t-

Location: -rB\USI

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and

o orking order.

I .COM International Inc.
I

Ii
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COM International Inc.

--USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TalUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

7Wo (e) MoM 4~~ ~ (8D~c7 M~ QA

~~ oft~ ~"\J U (1M~ Nvv~.
_~~~c- ~ ~ O-M~ ¥-~~

This equipment has been accepted by: _

Title: _

Agency/Ministry: _

Location:~ ~ 8e0t5IQ) =tt....:.-lfl..L..l..u.S/ _

Date: ~_...:..l'~l---1-\~~cr~..s=_- _
(j )

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



--- -CDM International Inc.

--USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

/ - p/ S I;~ ./V1-- SILl:J~ X LT ... 2-0 L'?/-f.Jd LtLAK.

Oe..,ffL-L;f'c;r ~~/?/.€:I-~ W7.f4 S,e4~ ~,....fs ~5

/1. tJ .f.e;t ~n -f-k ,~_:f+t:U;kd /n;'~l~.. Mull-I~!e

{!u.doC}/ /"VlA..M/.t4/S 4.Jt!r~ I?I-7JVld~ ..

This equipment has been accepted by: _

Title: _

Agency/Ministry:__-:::-- -,...-r- _

Location: I!!J,!4c J ~.2t<.. ittl
~ =tr (/ r:r- '

Date: ~ 1(, /?9'r? 1-

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



CERTIFICATE OF ACCEPTANCE
..

--USAID

This certificate .verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

. --8EPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

,. 4 etn. FH-1ect-eu, .../ k"t. (, "il1 V?(;",uW1~.,...e,y./2-t:l?rS'(4k,/~,.)r 7 \ e; ,~

z c tH 1 h:1 &."-/,, /J ?J SJe J-'W "Iv) 4- .$o(J"!S I YJ. "l,lt~se (~"f.zJ.
r I

:f~b""') I I vtl1 l$lJ/~t''e1h\l~/lJeS ('tlll:-ri ?oil), &, ctnY V~CU(,(t.w,. } :;

~H/'tft:Jrs Llo 1(",)/,,.). 4 elM -Flirter &ss-eHitl" (/-1>12/1 2 ))
I ; f J

((:) ver)

This equipment has been accepted by:, _

Title:ft!c j , T I"J"cirf? I He,. r, < ... tth-t 9171", Irs.' tV >1!krs~ Ie... .It,.~".,. 5'l!'",,,,·e.e5

Agency/M inistry:. _

Location:..IJ, I' /, s /} C. <:- IIr,. ,7J

Date: I (" Xu., t:.- I 't 9~-

CDM International Inc.
I,

I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I
I
I



Title: _

USAID

- ..o' "i' .." ;:;.':~ '.'. • .'

"

CERTIFICATE OF ACCEPTANCE

REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

D...(t)J r~k, D~....L.5i'$t...L.t.:..... _

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

1Wo (j) IP.S KW &DJC DieSel £qjloc:: drIven

Geoeta--io\'"' sets) sk I J nncu-nliJ" Lv tth
Clc..e.es. SciLIe ~ II s1e.A on -the cdiCLc1 e.ci 10 VO I ce

This equipment has been accepted by: _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

AgencylMinistry: "-- _

Location:"7?elJub&c. DP Geo~(9.) 7tt.s1
Date: Jv~ It" /9'ts:

COM International Inc.I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

I
I_@__



--USAID

,

- -:.

-- REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

1- FI.$Jzer )v1 .. SeIJjOe ,tv -770 Lin/!. r~.a!.I-

£.Vlj.t, Sr~ #~dpbh€.S/ qr¥'u,..4 rpd (J.;1d

#/4/~ t:l.SSt2mJ,/", ~/-r1f?/4!.. f'a.<=.f<:)q ';'~Iit~~/s

P;-PV/~~

Title:, _

This equipment has been accepted by:. _

Date:_~=..;....;a::;.......;;...::.__+_+...;...:.-=----------------

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

CDM International Inc.

..
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Title:, _

--USAID
REPUBUC OF GEORGIA

CERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Agency/Ministry: ,

Location: ~~ J ,OJ), 'c... r;P 11.e.!Y\qAQ. lit),J I
Q~ =-t; 0 I

Date: r I' I 1j'-!.lf.::::::.S' _

This equipment has been accepted by:, _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-408S-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia: ()

1Mo (;) 40-11ow 01>\1 D/'tR-(I) fJO-!f:dtrrp
AR~ c;;;;r~ ~~
~ lfgbO~<t-5J ~OCfC>'j/).. amc:L

CDM International Inc.I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CDM International Inc.

--USAID
- REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

/ - S~&- -&t:..I::Lt M4e4,,.,eLS)/ (/:>~//-I;'"

n--?e:.cL,,.;c 4. MeL h~ck:d- IDctdLr) ~l'Ylp/~-I-~ ~ri4
:::;:> •

Spe;.rfZ p~r--f~ ~S n~6r4 4?h -rAe ~H~d~ Invtt'IO<!.
, J

fi/ll<.-II'ek sefs t'r /n$fru.c.iJ~;' ~1-'1.d JI2~Ytp ;I'Vl4hJ'1e;/S

&../~.e ~rvVIde.d.. '_ Se.T t?.,e belrs 4l.':..d 'Z SJ?4r-k
,// ~ e; S tv L,.-e .I'>'t , S $0/J-'1 '5 . .

This equipment has been accepted by: _

Title: _

Agency/Ministry: ~-------~-------

Location:-!frJ!c ~ ~~JQ' ItltS l
Date: Q1Vn.g 1(, /99 '(

t1
This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

/
.I



This equipment has been accepted by:, _

--USAID

CERTIFICATE OF ACCEPTANCE

~EPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-40B6-00 the following water and/or sanitation related"equipment
has been provided to the citizens of the Republic of Georgia:

/- 7&'tt>~ ·eHc.$T &urrl-/ 7"t:Jt:>l..S 4.$

AgencylMinistry:.__...- -:--- _

Location:-fl+J!c. cC [jot?, /ZI)S/
Date: 1.I..!InL I~" I tl9s:

(/ 7

Title: _

This certificate verifies the receipt of, and the basic Instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

I-.-cDM International Inc.

I
I
I~'

I
I
I
I
I
I
I
I
I
I
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I
I
I



--USAID

CERTIFICATE OF ACCEPTANCE

REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

/8' ·O(e,· 'ilfi:....- _

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

This equipment has been accepted by:_...:..I.....:.=~~--=::;...;.:.~~~il--....-..~loJpI

Date:

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
. d working order.

Di2-EL./2!X>Q wi torbJqr.Yl1Y J1f/7f:£) vJ/I'p~ I

____~E1JtS I ;.-::eR11?OPrlt1TOMf,~·

-..sEE. A7I1tCHFO F¢@.. D~lL5-

I CDM International Inc.,
I
I
I
I"
I
I
I
I
I
I
I
I
I
I
I
I
I



USAID

CERTIFICATE OF ACCEPTANCE

REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-40B6-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in g ing order.

__---.;~.;;...;IS_5_1'tJ ~ 1'3 -tt61- ,UA -l~) 1mJ'--'p....,l.......p-8=.r _

IZ- - 04-0 - 2L - f?1hsj~<:..s @€- e:if- /3A:SE:.

~ WtTl! ~# "il'i'i £15 (;i) fJJMiM77Y(S...

-~ ~~/tJj J,.!5T Fdtz. DPrAt us. - Ch(-I-r <-
This equipment has been accepted by: '1Afl.lft... =:VA-NAPC'; C.hDY'i22:.a.

Title: Ctt1if 3MJ /17'tfLY i:::'be::..rpg.. / HeAd Dr $ ..",,4.,11''''~. r to-

Agency/Ministry: .:5/fNlmDl.M/~~lA:..LB",-- _

Location: KttTJt5.....I _

Date: /8 ·o~ .q5

I CDM International Inc.

I
I
I
I
I
I
I
I
I
I
I.,
I
I
I
I
I
I



._ ..- -- -~ ._--- - .. _- --

--USAID

Signature of Con Ignee

WZ-OO, E::e>NOI\.(I( .ptU:.Of5f>ENS~ I Mu..\?....!..N~__2_fS_~ _

W102-.) U:tvfPAIZAi7:tiZ- MP N 60~

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

REPUBUC OF GEORGIA

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

ODM International Inc.I
I
t
I
I
I
I
I
I
I
I
I;

I
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I
I
j

I
I



This equipment has been accepted by:_kv )R\ \;AS 8-,\11 Y PeRI DA..

Oate:,_....2-=.:-'_-O=.=lJ'''-·--l91-'15 _

--USAID

Signature of Consignee

•
_REPUBUC OF GEORGIA

CERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBIUSI AND KUTAlSI

Under United States' Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

Location: \<.v fA\~ \

Title: ~D OF- WATf:1$. 9uepL\( l...r::A~e"",-- _

Agency/Ministry: WAT&J:?-1:?69AfVfM€i\Jr _

This certificate verifies the receipt of, and the basic instruction on the use of, the
a va equipment from COM International Inc. and that this equipment is new and
i ood orking order.

WlQfl-

jlPsCJ-\ ~MPhN\(' INYOlu;..!f iP3Jm _

-rr-sr~ ...10 1 C\:\~__Qr~ 21)

__t;;e.~D Fit.fL C+\ UJR.\ri E- 'Lt7 '"' L PKJ 100 C(N 100

I CDM"International Inc.
•,

I
I
i
I
I,
I
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I
I
I
I
I
I
j

I
I



--USAID

CERTIFICATE OF ACCEPTANCE

--REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment

~E:t:!ii°!~U~~;¥;ClI;OttJ659g -(;

Date:_--F-~~....;;.f)...;.;./~)--L/.L.n:..a::::s~-----------

Title:. ~~~~~~:,o"",::,"

This equipment has been acceptedby:,---------t~~T-~~~~

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

COM INTERNATI

CDM International Inc.
I
I
I
I
I
I
I
I
I·
'I
I
I
I
I
I
I'
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I
I



USAID
-- REPUBUC OF GEORGIA

.cERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-40B6-00 the following water and/or sanitation related equipment
has been proVld!: the citizens of the RepUblic of Georgia:

~ w~· MoM XLI-£lO ~k D&.JM
~\~ ~rt\wdJ.

This equipment has been accepted by: -\T'>il~........._--+~~.

Title: ~~~r"!l"1"~"'::';._~

Agency/Ministry: ~~------

Location:~ ... of---'l1~t.QcJt=-~o~"I"_~9.~----"~~;;.r...;;;.;~:...-;:;...·,:.../J _

Date: }r:g" ""() I~? r-

I CDM International Inc.

I,
I
'I
I
I
I
'I
I
I
I,

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



CDM International Inc.

-REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

--USAID

,
I
I
I
I
I
I
I
I
I
I
'I
I

Under United States Agency for International Development Contract Number

CCN-0003-C-OO-408S-00 the folloWing water and/or sanitation related equipment

has been provided to the citizens of the Republic of Georgia:

~ iW-7 -{;;a-

Date:~~~=-~---I'--:"-:"";'~
-':~~~'I;";'"t

This certificate verifies the receipt of, and the basic instruction on the use of, the

above equipment from CDM International Inc. and that this equipment is new and

in good working order.

Signature of Consignee



CDM International Inc.

-- --..

_-..REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

• "J.:

--USAID

I
I
I
I
I
I,
,I
I
I
I
I'
I

- Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

It, etl4J F",'t!r-"'<"'~=t k,t.; "fur V1!&"'U~ 1?-e11</-z.f:-crS (A.Ic,//,r))

I c-t:". 1+If:fl1l·f~/J ass-em/, Itt~S', 3 ~puo/.s J ~il 'I ho.s~ Csoo-{:t,)) r )
H ,'s"lte "en" "''2/~e..s C. TI1J ~eWUI1A I?e 1-ef"~rS' )o/c,/hr),

3 t:.. ,/"" S .f.,,/fer ~$se""", 6/v. I Crlf I ern ), -ff,.,s~rr,
a ~s't!"..(,/" e") ,. c. t"... s I:f a..... r ~r-'t:s ~

This equipment has been accepted by:----------#H~""""::r~~.:.L:

Title: -fH....a-.:::-+--!-i~;.e.

Agency/Ministry: ~~~~-~

Oate:_-...£h::l..l=---=.J"-"Iu~~;:..oe=+_,...;':..'t:..~.:.;-4;:....- )+_-
} .

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



I
I
I
I
I
I
I
I,

I
I
I
I
I
I
I
I
I
I
I

C1SM International Inc.

---USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

QAd

This equipment has been accepted by:----------I!lIl-"...-s-lI---:iJ!~--.,;....f

Title: ~~_="'""~---"':"":"""

Date:_.,.....; ...;...r.....-.I-..&...c:. _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



J1"

USAID

CERTIFICATE OF ACCEPTANCE

REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TalUSI AND KUTAISI

Cl
This equipment has been accepted by: -N-_....;;,;",.....::;;;;;;;;;;".",...-.

COM INTERNATIO

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the chizens of the Republic of Georgia:~

1%(j) /l1JJ'IIf.(L;] Pil4 rm~/ '-

Title: -H~ii"+_"'*~......... I

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

I GDM International Inc.

I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I



COM International Inc.

--USAID

I
I
I,

I
I
I
I
I
I

REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

~

This equipment has been accepted by: ~~~~....;...,...:..+~~

Title: ~:_4:;~,.,...,.,~~_i_

D~te:_ ___..,~;.:.---~~l.-..~~-----------------

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



CDM International Inc.

USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

~ (Irq 1M fH -t f('2zd sf,. eN J £rp 1M kk f-:iZ,'S,' tit> Tt II //S"
I

2 Clio,."". 2t- rS' • /6 J"/£" 2 e zel. £" 1*.;".5 t 1M Zltr~ / Js I 8 p,,-S
"1 7 ) t

8H".3~.3. 6o£-S BH-3-"9.J--/. I()OrH"" R~/(J()f I.d p,S
i I j r I I

'BN- rL&) lOp'S R-1.("cj ('}.f,j «-7Cf4 t 21',,$ re-/~ftft':Jtt:ll'G:$

S H - /1 to~) , of P&$ 8 H 5"'- (, I.) 4 j> L S } S D I -e 't'F U ,. V 2 /", r: S

This equipment has been accepted by: _

Title: _

Agency/Ministry: _

Location: rL!C !,.s{. ;C~PHtl,'t:.- 1# -f GeDr It,'e> I
i I ,.

Date: 63 :T"me. 1'19~""

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM Intemational Inc. and, that this equipment is new and
in good working order.



This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

/5 Ala:: E:JJ 1!J-g,58~1::;t:;~rcl
~ 110 J(o.J<~ q!l:~0>0

~~ ~d ~ooo: ~l c~ ~
~: >(A.JA.L;}w>~~1/DH·
This equipment has been accepted by: IvIr 'JV'I. 1SQ.d S 1~'1.,e-.
Tille:Jk~ J ]"""J 11:±t:lo.\ M<>-I'\'j<'"/Y1O<l-t S i:luJI5/ L!)sL......
Agency/Ministry: ')" f f11 CU\J Qa.n" I.""~ '" 5:<?tv."-" S

location:_=d~l.L ~ I ~ ¥t_ bt GecYQ let

Date: .N6vem~.e.-r £S) \'1 ttS .

USAID

CERTIFICATE OF ACCEPTANCE

REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

I CDM International Inc.

I
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I
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I
I
I
I
I
I
I



CDM International Inc.

USAID
REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Agency/Ministry:-::::::~~~~-l:arn~~_.u~~~~::t::!-~~~~~

Location:~ <~....c--"'-'o{fT--~---"'~~-----
Oate:_-I-;U~(f()~~~yvJk~:.J...-:.:::.;J::....L4.....::)r--:-''t~9~)..:.../ _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

I

(2c1J~
COM INTERNATl AL INC.

If t --- ->-~_::_r_
"?Is' t f C .19na ure 0 onslgnee



REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

USAID

f . "S ::_--J>-----..:;.)"",'v---r.o
<:?1
s
. t <•.aw

c
.

Igna ure a onslgnee

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

CERTIFICATE OF ACCEPTANCE

This equipment has been accepted by: ~J I IhI'I "Ma;;f!,J.e...
I 1If, ifr ~ il- !/J/

Title: IvlctNl I ~. Lijl

AgenCY/Ministry:---<:::::..!!=:!~~H:::~:l:.L.!.~_~::..:l.::~~~..:....!.L-""';&=====::f::.I\J:.l!:~~~_
Location: ~'

Date: ~

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment

. has been provided to the citizens of the Republic of Georgia:

J- fi/oM P'~Mt. ~~ # ~ h~
If-" 0'\ DD Q~ I J/Ylili.L~c. G ) ~QV\YlQ.,LeufrL cJJL r ~-~

CDM International Inc.I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



USAID

I \:: 'S ==------::::.....:r-----.J(r
'?I-s t fe .Igna ure 0 onsignee

REPUBLIC OF GEORGIA

CERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBlllSI AND KUTAISI

This certificate verifies the receipt of. and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

t.j MoclP ~nKC35C?-. Of F ea.&' aP~ .h-.4t
Y Il){ttv

Title: /""'¥1 -

Agency/Ministry: ~ev." ~ O~ ~to.-j
Location:~~"--_~~-=--::'~~9"'-- _

Date: ,N~ g~) C~( (

. This equipment has been accepted by:_~"""",-F"'"----''"''--~:;-=''''"''''~=-~__

(;j 1) JjJ1u;.;:
COM INTERNATION INC.

I CDM International Inc.
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I
I



CDM International Inc.

USAID
REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

AtC1JJ f),ngltlq AM -Ad -jJW\ 2" ~W'lQcrr:J.>
''3.S"o FI,OD ,so IS: GO 'S, (J b,OO

This equipment has been accepted bY:~tP;.4==-~~~~~-------:::

Title:--!J-~~~~~~~~~~U!::~t':---L.~~~~~:'+-=:'IT--F-~~~

Location:--:+~~~'----~~1-J::!.:!:::1l],1,J_:::::p,r--~~~~~ _

Date: g;~ /)l/) I~ rC

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

Sf \:=~ ~
Signature of Consignee



USAID

~ ,,'"::::SS--=--~
Signature of Consignee

REPUBLIC OF GEORGIA

CERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

Date:_--.!..II:...:....;...,::........;;..:::-....:.--==:::...-l-..:l~t...:.;;rrf>-;......:~~ _

This equipment has been accepted by:_~Y,:J!:.='-~~~~~~ ~

Title:---.:!.J~::S:U.~:""-~~~::iJ4!:~I..6-~.....L::.~~~~;"::::'~"=:f+:.=--~L.::J.c~

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

Afu,aJX&"WPW> ~U> k1cQ.Jd~~ cJ;OO~#lf4-h
~3)~~ m· ~

~~

I CDM International Inc.

I
I
I
I
I
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I
I
I
I
I



CDM International Inc.

--USAID
REPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

15 /lkiel lev-JJ::-ltfI- if~~.e.~1
JJJtJt I~ lIloM ~kC<.[-qS'AlV ermisJ h~ fl/nd ~#.g/h?

Vf -f).~ g V ~ /)

~c?)wJ;£ /Uftl

5' f ~
. This equ:?:: been accepted b~?/I OJ-aIL

Title: ~~aO 0 ..tNz.~
AgencylMinistry:. t!;tCt!JU. LtJJm Sum= ~k
Location: tUJ"a.La.k 6?~ 0.., . 0..0. c ,!J~ 9:.;;;..o-\.;.Q.,...l....:c::l...- _

I ~ ~"l'f"o

Date: N.~ rP-H. 199s-,

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

17 il!
Sig~~tt;eif tonsignee



--USAID

CERTIFICATE OF ACCEPTANCE

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

. REPUBUC OF GEORGIA

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

1r6~~ dJI?~zJ IdIJO l14lP>~
5'cArvu A

This equipment has been accepted by:---=a~~:..Jo".;;;,;:'aI)~--:M:.L.::=~'==~~~~=- _

Location: ~'

Date: AI~ fl9) (ll?]

Title:_~~~=::;....!;:::...::~..JoC:::""':::;:~~~ _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

CDM International Inc.I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CERTIFICATE OF ACCEPTANCE

---USAID

~~+)~~--------

REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

Under United States Agency for International Development Contract Number.
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

~ moM 19~?AlS cuit-U lli~ M1
~~ b\aMAJ--~ I ~oL I lIo~ Qtncl~.

e.Jl.Q ...lI\'\

Location:_.l...Jt.~~~::..-_...JL.~~~~----!5:iq=r-~I:!!::!::::~::::==:~ _

Date: fl/~

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

This equipment has been accepted bY:--11...foA clJwvPJ~aJ~~iiJolI!:f4:=- _
Title:,_---=ccU'L~~~--L.ll.L:::~~U!::..!.- _r_-----

CDM International Inc.

I
I
I
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I
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I
I
I



CDM International Inc.

USAID
- REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

I lIJoJJ),{, ?M-t ~-~ f+. eu:IJi wdR,
4-1(. (M OJ) f1ady) JA1J~~
~~~..

d&J)eu£~1.J2:-
Title:__

AgenCY/Ministry:~~~~:d-~~~L~~~t-~~~~"'!Zl.~ _

Date:_~ ~----=j~r-r-)~/q_r:....oS=",-- _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.



- REPUBLIC OF GEORGIA
--USAID

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Date:_...a.....::.;~~'""'-""'---=-+-~ _

This equipment has been accepted by: O.t ~hJ~
Title: ~JJ. ~J?-=(;1~_~_-r- _
Agency/Ministry: A fJJ, ~ ~

G..

t!J.
CDMIN~~---

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equip.ment is new and
in good working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

I /110M)..') 'aMV U ,;J_~ g j}YU4c-~
.(/3,S'0J 14,O~. Iff, S'0i 15:()O) /SSG I It, Of)) /t, £0 ami
17.[0 !rrLJln ckun~.

CDM International Inc.
I
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I
I
I



CDM International Inc.

USAID
~EPUBUC OF GEORGIA

SEWERAGE SYSTEMS IN TBIUSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

~lf. /Cf?.r
}

Location: a...tb i

Date: !I~

Under United States Agency for International Development Contract Number
CCN-0003-C-OQ-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

4 Ll10JJ gj.<tfJ,T:3S.tI VHF./Io1/M~ .wJ::£

Mt~/ ~~ :!!ft£±
AR1 17 lmM~~ ~~,

This equipment has been accepted by: oiM ~h1..~1l..
Title:'_--=~~=-=.1o=_---lO~'.J..NL=:;.::~=:::cY\~ -=--r _

M-~ tJ)

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

/J.. /.

SignatLre of Consi nee



REPUBLIC OF GEORGIA
---USAID

-);;

Sig.r1~rJre of ~OnSignee

/9.?jDate:

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:

~ ~a~ ~tJl MoM 'WlPico MNJV\ £mM
DnQ~ QA~ dO k4cL~

SEWERAGE SYSTEMS IN TBlllSI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Location:_L...Jdo~~~ -l.L:!!4~!:::1L.~_~1-~~~:.tt;. _

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

This equipment has been accepted by: Q~ cM2~.;..;;;~,9--"'------

Title:-.1i.Qxu2bJ..· Di/wQB

Cft~."1.. lnrernationallnc.-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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~...J)M International Inc.

USAID
REPUBLIC OF GEORGIA

SEWERAGE SYSTEMS IN TBILISI AND KUTAISI

CERTIFICATE OF ACCEPTANCE

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment.:jitj:itlZ;liQ~):C o:eW on ~

This equipment has been accepted by: jpc7- 'lSMis&
Tille: #~ ci 1n~J) ~aM~,4 ~~
AgencylMlnistry: ~ elMeR Oun~ ~c.o..<I
Locatlon:~ ~C- ~ ~ep't't<C\..
Date: It/~ Jt.( J 19?5:

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM International Inc. and that this equipment is new and
in good working order.

l • ~~ · ~~ '"
Signature of Consignee



- ..cDM International Inc.

I

•
REPUBLIC OF GEORGIA

USAID

CERTIFICATE OF ACCEPTANCE

This certificate verifies the receipt of, and the basic instruction on the use of, the
above equipment from COM. International Inc. and that this equipment is new and
in good working order.

Under United States Agency for International Development Contract Number
CCN-0003-C-OO-4086-00 the following water and/or sanitation related equipment
has been provided to the citizens of the Republic of Georgia:+ ~~ t ~\ .J,D~cr jh)~ M

~~ em ~t\U AfuJ

\-v\

J> _.' '=:::'<:;; :_-->-)....-.-,---"~~o
Signature of Consignee

SEWERAGE SYSTEMS IN TBlllSI AND KUTAISI

t!I}J~CDMINTERNAT~

Date:

This equipment has been accepted by: ~dl"'- 1'"50.;l-S lcbe
Title:~.e..l .,g :r;;LlStr'ttl f1anif)/'" h1evd 0 ~ JJA 51 L!.1fe .-
Agency/Ministry: Su ) Q..Y\J~Q.ll '0... \ G f1 e. Y V I t..e..o

location: "It:/'5 ( f.) lc. of
d~ Jl4) )97)/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Appendix E

Equipment / System Follow-Up Evaluation
Reports

CDM International Inc.



..-L.b

USAID
IQDXPKEHT/SYSTIK POLLOW-up IVALQATXQN

lU!lPULBIC or GEORGIA
SBWBRAGE SYSTBMB IN TBILISI AND KOTAISI

System Status During Follow-up Visit:~~--k:.~~~~.........l~--4t-~.......

LOcation:-=rbII,~, - uJ.:frM Jl~ of~JPZJ
Date:J& ~O} lC(j S- Time: _

Date System Instal~ed:~-~~-~/v~tt~~!~~/q~l~£-------------
System status After Installation: ~ R~~

~ I .\t'lc.J4n, ¥ F9'o-tmnk 1 ..H) M ~ Qi" L
~I .

C01lllIlents: ;foJ)" f!\ggh a JcQ&C>D ..Q
}1 +clt,O£~~~~h _

CDM International Inc.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
\~~

~USAID
~BPULBIC OF GBORGIA

SEWERAGB SYSTBMB IN TBILISI AND KOTAISI

EQUIPMENT/SYSTEK IQLLOW-VP BVALUATXPH

LoCatiOn::1h L;l/ li?fJl,c ,S Geora(9 - S'a.""JO uri

Date: A/~J.RJ\ £4.--li9,-C Time: IO~ 5iJ lin
Date System Installed: ~V) e. ~- if) /1 ?-S-

system status After Installation:~o='/,vhg:::tz"",1l~M

.w~",( a.QQ ~~ on-Jl.Mg ~ Q!\g~
~~ - roo .LJb,r 1m. cRJq.!I}ye~ M~,rs

~~jQd*i~~~~
system Status During Follow-up Visit: "1t "1f!~ft!, k :If%.

• , (}r7 CYn

I CDM International Inc.
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I
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USAID
EQUXPMENT/SYSTEM IQLLOY-vp EVALUATXOB

REPULBIC 01' GEORGIA
SBWBRAGE SYSTBKS IN TBILISI AND EUTAISI

System Status During Follow-up Visit:~~~~~~~~~

.£d~ ~~ QMd M

~a4, .9.:>o.W, I

I
I CDM International Inc.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



comments: _

WTf

--USAID
lREPULBIC or GEORGIA

SEWERAGE SYSTBMS IN TBILISI AND KUTAISI

BCWIPHENT/SYSTIM IOLLOY-VI 1VAL1JA'1':I0lI

~cation:~~~, : A~qj J{a-t:!!3r£
Date: )~'ir_H;~ Tae: --;,~
Date system Installed:-il, J, /M? ~-/l.( fit I '=t..L7.,.L( _

System Status After In~~ation: ~
cl\ h.

System Status During Follow-up Visit:--s~~ILC:!:~~~~~....J.".;

~\0'Y1 l.e)

System current status:~AL~O--AL

A~ .e.-'M~MJ1.-=I\1.--t--1 _

CDM International Inc.

I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I



USAID

Time: _
&fJ---

BQUIPKlHT/SYSTEK rOLLOW-vp IVALUATIQH

1REPULBIC OP GEORGIA
SEWERAGE SYSTBKS IN TBILISI AND KUTAISI

Location: ~)I>I - ~
Date: Ott IS:. 1995"

;

Date System Installed:--Jl.1J'y\e.. H- or 9 (_Cf~9::..::S~ _

System status After Installation: t5'~ l13N rM M~
~. QM~ AClM'J.UV'~~ J:Q...
~f

I
CDM International Inc.

I
I
I
I
I

System Status During Follow-up Visit:~~~~~~~~~~~~
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