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SECTION 1 - GENERAL

1.1 SCOPE

This plan defines the procedures to be followed in laying away, maintaining, and
reactivating the DDC systems (Foxboro Model PCP-88) for the CIL continuous TNT pro-

duction lines at the Volunteer and Joliet Army Ammunition Plants. It includes¢
& J.~general procedures to be followed throughout the control system

® &specific procedures for each part of the system including the sensing and.

«control equipment installed in the production area, »

[ % g\checklists to help assure that all the necessary equipment has been laid

away or reactivated.

This plan does not cover the process equipment or buildings. It assumes that

another plan exists for storing and reactivating this portion of the CIL production facility.«—
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1.2 OVERALL APPROACH TO MOTHBALLING

All sensors, actuators, and controls in the process buildings will be laid away in
such a manner that no further attention will be required until the plant is reactivated.
Refer to Section 3 for detailed procedures and Appendix E for checklists to follow for
layaway and reactivation of these classes of equipment. In the control house the air
conditioning equipment will remain running to keep the relative humidity below 45 percent
and the temperature between 450F and QOOF. To conserve energy, the temperature con-

trols will be set to the low limit in the winter and to the high limit in summer.

All electrical power to the line panels, the operator's console, and the digital and
analog equipment racks will be turned off. Maintenance on this electronic equipment
will be done once a year, according to the procedures specified herein, by a qualified
maintenance contractor to be selected by the government at the time the plant is laid

away.

If the government can find qualified users who will be willing to enter into a long-
term agreement to maintain the computers, the two computers will be left in operation.
If qualified users cannot be found, the power to the two computers will be turned off and
maintenance of the computers will be done during the yearly maintenance of the other

electronic equipment in the control house.

All electronic equipment located in the Hydraulic Pump House will be preserved in
place. The building will be sealed to minimize air flow into or out of it. Dehumidifiers
will be installed in each Hydraulic Pump House to maintain the relative humidity at or

below 45 percent.

1-2
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1.3 OVERVIEW OF THE PERIODIC MAINTENANCE

There are two objectives for the yearly maintenance program:

1,

(V]

To find and repair all failures which may exist in the electronic equipment in
the Control House. This equipment includes all the analog backup controllers
and alarms in the line panels, the operator's console, the two computers,
and their associated peripherals and all the analog and digital input/output
modules in the computer room. Since the process equipment will not be
operated during this periodic maintenance program, no effort will be made to
validate every contact or every analog point in the I/O rack. Validation and
repair will extend, however, to all modules required to service an individual

analog or digital input or output point.

To inspect and replace, as required, all protective plastic coverings over
process equipment located both inside and outside the process buildings and

tanks.

Refer to Section 4 for detailed instructions for the periodic maintenance.

1-3




1.4 POTENTIAL COMPUTER USERS

ﬁr.ﬂ

The study to evaluate alternative layaway approaches concluded that keeping the com~

puters running throughout the layaway period would be desirable. By keeping the computers

continuously maintained, a major portion of the control system will be functioning at the

beginning of any reactivation effort. In order to keep the computers in operation, users

must be found who will be willing to pay for the regular maintenance of the computers in

return for their use.

Otherwise, it is more economical to turn the power off.

A number of potential users were identified at the time this plan was developed.

They should be contacted whenever the decision is made to layaway the control system to

determine if they are interested in entering a long-term agreement with the government.

The following is a list of the potential users who expressed interest:

Chattanooga, Tennessee

Mr. Ernest Lewis

Director of Vocational
Education

Chattanooga Public Schools
System

Chattanooga, Tennessee 37402

Phone: (615) 821-2513

Dr. Peyton Hall

Chattanooga State Community
College

4501 Amnicola Highway

Chattanooga, Tennessee 37406

Phone: (615) 698-8681

Mr. Terrance Carney

Engineering Department

University of Tennessee at
Chattanooga

Chattanooga, Tennessee 37403

Phone: (615) 755-4503

Plan to establish a computer sciences program
sometime after 1977. May be some interest
at that time depending on available funding and
existing arrangements for computing support.

May be interested in the Industrial Engineer-
ing Department.

At the university, only the Engineering Depart-
ment would likely be interested. It would
provide hands-on experience with a process
related computer. University computing center
has an HP 2000 with 32 terminals for students
to use.




Chamber of Commerce The Chattanooga Chamber of Commerce has

819 Broad Street two publications listing industries in the

Chattanooga, Tennessee 37402 region. One lists over 2500 companies in the
three-state industrial region centered about
Chattanooga. It costs $10. The other lists
about 300 companies in the immediate
metropolitan area. It costs $2.

Joliet, Illinois

Mr. Thomas Fevale I[s probably interested. Plans to check with
Head, Math Department DEC to see if any available PDP-8 software
College of St. Frances meets his needs.

500 North Wilcox
Joliet, Illinois 60435

The Joliet Chamber of Commerce publishes a directory of businesses in the
local county. The 1975 directory lists approximately 800 companies.

Other schools contacted which expressed no interest were the following:

Lewis University Lewis University already has two under-
Dr. Szalajka utilized computers on campus.
Head, Computer Science

Department
Joliet Junior College JJC has a newly established arrangement for
Mr. Dwight Davis local timesharing which should meet their
Chairman, Technical Depart- needs through 1981.

ment
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5 PERIODIC MAINTENANCE CONTRACTORS

The following is a list of organizations who would be interested in responding to a

Request for Proposal for maintaining the electronic portion of the control system while

it is in storage:

*

FFoxboro Company, Foxboro, Massachusetts, Attention: Mr. Frank Cogdell

Computer Sciences Corporation, T'ield Services Division, 6565 Arlington
Boulevard, I'alls Church, Virginia 22046, Attention: Mr. Scott Sharpe,
(703-533-8877)

SORBUS, Inc., 150 Allendale Road, King of Prussia, Pennsylvania 19406,

Attention: Mr. Ronald Adams, National Marketing Manager

Aeronutronic - Ford Corporation, Communications Svstems Division, 3900
Welsh Road, Willow Grove, Pennsylvania 19090, Attention: Industrial
Services Department

Syntonic Technology, Inc., 6003 Executive Boulevard, Rockville, Maryland

20852, Attention: Mr. Robert Kidd, Branch Manager

*

Subsidiary of Control Data Corporation




1.6 APPLICABLE DOCUMENTS

The layaway, maintenance, and reactivation procedures defined in this plan refer
to certain standard preservative coatings and methods specified by MIL Standards. They
also refer to Foxboro Company Maintenance Instructions and data sheets from other
manufacturers for specific pieces of equipment. These documents are to be considered
as part of this layaway plan. Wherever there is a conflict between this plan and the
referenced documentation, use good engineering judgment to select the best approach

which will result in the minimum cost to store and reactivate the system.

This section of the plan lists the applicable Government and Foxboro documents.
The Government documents are generally available and are the responsibility of the
layaway contractor to provide. A set of the Foxboro Maintenance Instructions should be
provided as part of each control system by the Foxboro Company in a three-ring note-
book. The documents of other instrumentation manufacturers are reproduced in Appendix
A of this plan. A brief description of the various preservative components is presented

in Appendix B.
i 3 Government Documents

ays MIL-STD-107E, 14 June 1974, Military Standard Preparation and

Handling of Industrial Plant Equipment for Shipment and Storage

b. MIL-P-116F, 1 February 1973, Military Specification Methods of

Preservation-Packing
2, ICI Documents

Test Procedures for (Joliet and Volunteer) Army Ammunition Plant PCP 88

Remote Batch System

(A partial copy of this document is included in Appendix D. Full-size copies

should be provided by the government.




4-162
6-110
6-130
8-110

11-152

11-155

11-490
11-493
12-150
12-210
12-214

12-240
12-260
12-280
12-340
14-132
14-240

Foxboro Maintenance Instructions (It is assumed that a set of these Mainte-

nance Instructions will be available at the plant at time of layaway.)

Date
September 1947

July 1955

April 1971
May 1961
November 1963
February 1943

April 1959

May 1960

September 1971
August 1971
June 1974

June 1968
November 1963

January 1968

July 1971

August 1974

July 196¢
October 1963
April 1970
September 1968
February 1971

November 1968

Title
Pressure Gauges

Pressure Gauges Models M and MA-6", Model
MT-4-1/2"

Mansfield and Green Pressure Seals
Orifice Plates, Flanges, and Connections
Determining the Flow

Meter Runs - Liquid Flow Instruments

Fixed-Pressure Filter-Regulator, Part No. B-110-
ZM

Type 67 Supply Regulator, Type 67FR Filter-Regulator,
Part Nos. B-110-FS, B-110-XR

Model 40C Control Relay, Parts C100CX and K108EN
Model 40G Control Relay, Part CO135YW

Series V1 Control Valves, with Series P Actuators
Installation of Numatic Control Valves

Steam Packing for F-Coded Valves

Needle, Stabilflo, V-Port, and Toppet Valves used
with Reversable Actuators

Models P25, P50, and P110 Numatic Diaphragm
Actuators

Models P25, P50, and P110 Diaphragm Actuators,
with Series V1 Valves

Three-way Control Valves

Saunders Type Valves, Type G2 and Type H2
Model V9000 Ball Valve with P~Series Actuator
Type C Vernier Valvactor, Yoke Mounted

Type CP Position Transmitter

Foxboro pH Measuring Electrodes, Part Nos.
Q0104 AW and Q0104AP




16-123
16-124

16-552
16-711
16-716
16-721

16-722

16-723
16-730
16-772

16=-7T87
17-210

18-227

18-228
18-367

18-415

18-420
18-425

15=-509

18-510

18-513

Date

July 1970

May 1972

January 1964

June 1964

June 1963
July 1966
July 1966
July 1966

December 1969

January 1971

April 1971

October 1966
March 1953

November 1971

October 1968
April 1975
May 1965

November 1968

May 1966

July 1971

September 1967

August 1967

Title

FFoxboro Flowing Reference Electrodes, for pH and
ORP Measurement

Supply and Transmission Piping, Numatic Trans-
mitters

Dynatherm Resistance Bulbs, Model DB-1 Series

Dynatherm Resistance Bulbs, Stainless Steel
Tubular Head Types, Model DB-2 Series

Celsius Temperature-Resistance Calibration Tables
Mounting, Model ERB Recorder

Operation, Model ERB Recorder

Troubleshooting, Model ERB Recorder

Replacement of Slide Wire Contact, Models ER and
ERB Recorders

ERB Series Recorders, Range Change Procedures
Alarm Contact Assemblies for Model ERB Recorders

Amplifiers Schematics and Parts List, ERB and
NRE-6 Series Recorders

Model ERB 12-40 Recorder, Schematic Diagram
Air Supply System

Installation and Operation, Model 699 pH-to-Current
Converter

Servicing, Model 699 pH-to-Current Converter
Model 63R Alarms, Style B

Model 69TA-1 Current to Air Transducer, Style
B and C

Model 69TA-1 Current to Air Positioner

Replacement of Force Coil, Model 69TA Transducers
and Model 69PA Positioners

Mounting, Rack Mounted Electronic Consotrol
Instruments

Model EH Shelf Installation

Operating the Recording Parts, Model 6400H
Recorder with Scan-Fold Chart Drive
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18-516

18-520
18-521

18-525

18-526
18-547

18-548

18-645

18-646

18-680
18-681
18-682

18=770

18-771

18-775

18-776

18=790

19-210

19-215
19~260

Date

July 1967

April 1974

January 1967
June 1969

January 1975

February 1968
March 1971
March 1967

September 1968

September 1968

February 1969
June 1969
June 1971
August 1970

April 1971

August 1970

March 1971

March 1971

July 1968

December 1970

January 1972

Title
Chart Illumination and Alarm Lights, Model 6400H
Recorder

Dual-Sprocket Scan-Fold Chart Drive, Series 6400H
Recorders

Model 6400H Recorders, Styles A, B, and C
Servicing, Model 6400H Recorder

Series 6400H-A Trend Recorders (Supplement to
Instruction MI 18-511 or 18-520)

Servicing, Model 6400H Trend Recorder

Servicing, Model 67THF Controller Bypass, Stvle B

Model 67HF Controller Bypass, Installation and
Operation

Model 694A Resistance to Current Converter,
Style C

Servicing, Model 694A Resistance to Current
Converter

Model 66K Integrator, Style C

Servicing, Model 66K Integrator, Styles C and D
Series 66KS Square Root Integrator, Style D
Model 62HD DDC Backup Controller, Style C,
Installation and Operation

Model 62HD DDC Backup Controller, Stvle C,
Servicing

Model 6 7THD DDC Manual Backup Station, Style C,
Installation and Operation

Model 67HD DDC Manual Station, Style C,
Servicing

Model 67HD Type J DDC Manual Station, Style C,
Servicing

Model PA-106A Field Mounted Preamplifier,
Part No. A2015KX

Wiring Preamplifier A2020LA or PA-106A

Model 99V Frequency Converter




20-140

20-143

20-145

20-270

21-120

21-190

21-211

21-216

21-217

21-235

22-1317

22-310

22-315

Date

January 1969

January 1969
January 1969
January 1969
September 1969

April 1975

October 1971

January 1969

January 1973
January 1972
December 1973
February 1970
September 1971
April 1972
May 1973
February 1971

February 1973

November 1973

Model E13DM Differential Pressure Transmitter,
Installation and Operation

Model E13DL Differential Pressure Transmitter

Model E13DH Differential Pressure Transmitter

Wiring, Series E10 Force-Balance Transmitters

Liquid Flow Measurement, Series 13 Differential
Pressure Transmitters

Mechanical Servicing, Series E13 Differential
Pressure Transmitters

Disassembly of Force Motor Assembly, Series
E10 Transmitters

Electronic Servicing, Series E10 Force-Balance
Transmitters

Model E11GM Pressure Transmitter

Models 17BS and 17BT Buoyancy Level Transmitters
Series E17D Liquid Level Transmitters

Series 2800 Magnetic Flow Transmitters

Signal Cable Preparation and Connections for
Model 696A Magnetic Flow to Current Converter
and Series 2800 Magnetic Flow Transmitter

Model 696A Magnetic Flow-to-Current Converter,
Styles B, C, and D

Servicing, Series 696A Magnetic Flow-to-Current
Converter, Style C

Servicing, Series 696A Magnetic Flow-to-Current
Converter, Style D

Model 696A Automatic Zeroing, Model 696 A-XXXX-
70

Anderson, Greenwood Three-Valve Bypass Manifold,
Part B0152ME-316SS

Model 13 Differential Pressure Transmitter,
Installation and Operation

Model 15 Differential Pressure Transmitter,
Installation and Operation
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22-320

22-330
22-331

22-470
22-472

Date

November 1973
November 1973
November 1973

December 1973

May 1974

May 1974
April 1974

Model 13H Differential Pressure Transmitter,
Installation and Operation

Integral Orifice Manifold Assembly, In-Line Type
Integral Orifice Manifold Assembly, U~Bend Type

Calibration, d/p Cell Transmitters with Integral
Orifice Manifold Assembly

Calibration-Model 13, 13H, or 15 Differential
Pressure Transmitter

Servicing, Model 13, 13H, or 15 Differential
Pressure Transmitter

Series 13F Liquid Level Transmitters

Calibration and Servicing, Series 13F and 15F
Liquid Level Transmitters




The following drawings are not referenced in this plan directly but may be helpful
in locating components for laying away or reactivating. A set of these drawings should

be available at the plant as part of the as-built documentation provided by the contractor.

Atlas Chemical Industries, Inc., Volunteer Army Ammunition Plant, TNT Line

Number 4, 5, and 6 Process and Instrument Schematics:

Drawing Number ACI-P-568-7, Day Tank Farm

Drawing Number ACI-P-569-X, Day Tank Farm

Drawing Number ACI-P-570-W, After Sep, NITS 1A and 1B, Sep 1
Drawing Number ACI-P-571-W, NITS 2-3A and 3B, Sep 2 and 3
Drawing Number ACI-P-572-O, NITS 4 - 6, Sep 4 - 6

Drawing Number ACI-P-573-Z, Acid Wa.sher

Drawing Number ACI-P-574-Y, Post Sellite Washer

Drawing Number ACI-P-575-0O, Settling Tank Area.
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SECTION 2 - LAYING AWAY THE CONTROL SYSTEM

2.1 GENERAL

2.1.1 Layaway Philosophy

The general philosophy for storing control system components is to leave them in

place with adequate protection to prevent damage. This approach has several advantages:

. It eliminates damage and losses caused during removal, transportation, and

warehousing.

° It eliminates the problems caused by reinstalling incorrect equipment at a

given location or reinstalling the correct equipment incorrectly.
® It reduces the tendency to appropriate various components for use elsewhere.

2.1.2 Sequence for the Layaway Process

It is important that the layaway procedures dealing with control system components
be coordinated with the layaway procedures for the process equipment and buildings.
Many of the control system layaway procedures are predicated on the assumption that
the process equipment has already been cleaned. In planning the overall work flow for

layaway, the following is the sequence that should be used:

s Drain all process lines and equipment of acids, TNT, and nitrobody, including

all tubing to pressure and differential pressure transmitters.

2. Replace all orifice plates with metal gaskets.

3. Flush all process equipment until it is chemically neutral. After flushing
the system with caustic and before flushing with water, service the
differential pressure transmitters, Model E13D. See Paragraph 3. 3. 2.

i, Clean, preserve, and replace all orifice plates.

5. Drain hydraulic system.

2=1
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6.

Turn power off to all control system equipment.

Complete all layaway procedures for process control system elements except

the converters in the Hydraulic Pump House.

Flush the hydraulic system to clean it, if required. Fill with preservative,

circulate the preservative, then drain the hydraulic system.

Layaway the electronic equipment in the Hydraulic Pump House.

While layaway work is proceeding in the process buildings, assemble all the

documentation required as part of the control house layaway.
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2.2 GENERAL PROCEDURES FOR LAYAWAY
2.2.1 Unused Lines

The procedures for laying away process instrumentation are defined assuming the
line has been used to make TNT. If a line has never been used, do not disassemble the
instruments and valves to clean them. Leave valve packing in place. Remove any rust

and apply preservatives as specified in the procedures.
2.2.2 Orifice Plates

Remove all orifice plates prior to flushing and cleaning the process lines and
equipment. This will prevent contaminants remaining lodged in the pipe on the upstream
side of the orifice. Clean the orifice plates, coat them with P-2, and replace them in the

lines after they are flushed clean and dried.

2.2.3 Marking Control System Components

Place a piece of fluorescent orange or yellow tape in a conspicuous place on each
component in the control system when all layaway procedures on it have been completed.
Remove each piece of tape when all reactivation procedures have been completed. This
will make it easier to make a visual check for components which have not yet been laid

away or reactivated.

2.2.4 Orvder of Layaway Procedures

Since the process equipment will have been flushed clean before starting these
procedures, the order of laying away the control system components makes no difference
except for the F13D Differential Pressure Transmitters. (See Paragraph 2.1.2.)

The order in which the procedures are listed on the checklists was chosen only to simplify

finding the right procedure using the TAG number on the component.

2.2.5 Hydraulic Pump House Equipment

The clectronic equipment in the Hydraulic Pump House/Relay Room will be
preserved in place by closing the room and installing a dehumidifier and a heater. Power
will be turned on to the electronics during the periodic maintenance at the Control House
to drive out any moisture which may have accumulated. The dehumidifier should be
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installed to drain outside the building. It should be large enough to maintain the
humidity at 40 percent or lower. The heater should be thermostatically controlled to

keep the temperature above 45°F.

Install a recording thermometer and humidistat which can be checked daily for

performance of the humidifier and heater.

2.2.6 Power to Field Equipment

Remove all power from field instruments prior to servicing. For read-only
devices - thermocouples, D/P cells, level transmitters, etc. - this is done by removing
the fuse in the rack behind the computer. For control valves this is done by removing
the top plug from the 62 HD or 67 HD controller in the Line Panel in the Control Room.
2.2.7 Desiccant

The amount of desiccant to be placed in designated instruments shall be determined

in accordance with MIL-P-116F, Paragraph 3.6.6.

2.2.8 Moisture-Proof Tape

All openings to the atmosphere in pneumatic instruments shall be sealed with tape

in accordance with MIL-STD-107E, 14 June 1974, Appendix B, Paragraph 21.19.

2.2,9 Hydraulic Oil System

All components in the hydraulic oil system shall be serviced only after the hydraulic
oil has been drained from the system. Components shall be disassembled only so far as
necessary to clean and apply preservatives to the external parts. All components in the
hydraulic system will be reassembled in serviceable condition. If the hydraulic oil
drained from the system was free of sludge, corrosion, and other foreign matter,
preserve the system by filling with hydraulic preservative oil, P-15, circulate
thoroughly, drain the oil, and close all openings. If the initial drain indicates contamina-
tion, fill with Solution A, circulate thoroughly until system is clean, drain completely,

and preserve with P-15 as indicated above for an uncontaminated system.
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Solution A
One part lubricating oil, P-10, Type I, Grade 30, and nine parts
cleaning solvent, P-D-680. (Refer to MIL-STD-107E, 14 June
1974, Paragraph 21.8.)

The cleaning solution, Solution A, should be saved when it is drained so it may be

used for cleaning the hydraulic system in all lines.

2.2,.10 Filling With Dry Nitrogen

Many of the instruments having explosion~-proof housings will be preserved in place
by lilling the housings with dry nitrogen. Clean, lubricate, and replace the O-ring seal
between the instrument housing and the screw-on cover. Place a plastic tent over the
cap and position the tent over the instrument. Fill the tent with a low-pressure supply of
dry nitrogen to drive out the air and moisture; then screw the cap onto the instrument
until it is firmly seated against the O-ring seal. The cap should be screwed on only as

tight as can be done by hand; do not use a wrench of any kind.

)
e

2.11 Instrument Air

While the CIL control system equipment is in the process of being laid away, take
special precautions to assure that the 3-15 psia instrument air is as dry and free of
dust as possible. Maintain the flow of this clean air until a line has been completely
laid away. Before shutting off instrument air to a line, close all drain petcocks in the

filters to prevent ambient air from seeping into the pneumatic system,

2.2,12 Waste Disposal

All materials collected during layaway which are to be discarded will have the

following disposition:

° Solids; burning ground

° Seal liquid; burning ground

o Acids; neutralizing pond

®© All other liquids; red water system
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2,2.13 Protection From Weather and Dirt

Since control system components will be stored in place, each one must be protected
from damage caused by weather and/or dirt. After each group of control system com-
ponents which is located outdoors has been treated according to the procedures defined
in Section 3, it will be wrapped with a plastic impregnated covering to exclude rain,

snow, and dust. Refer to Paragraph 3.8.1.

Each group of control system components located inside a process building will be
wrapped with a plastic sheet to exclude dirt and any moisture which might leak through

the roof. Refer to Paragraph 3.8.8.

2.2.14 Emergency Phone Numbers

Post the name, address, and phone numbers of service personnel for the air
conditioning systems in the Central Control House and Hydraulic Pump Houses in a

prominent place at each of the following locations:

® the Central Control House
. each Hydraulic Pump House
® the Central Security Station.




oo

.3 SPECIFIC PROCEDURES FOR LAYAWAY

0o

.3.1 Process Area Components

There are 35 unique types of components which are used to monitor and control the
process. Each one of the approximately 334 control and monitoring points used by the
computer control system contains one or more of these 35 components. The layaway
process for each of the 35 components is specified in a procedure defined in Section 3 of
this plan. Section 3 also contains procedures for items not directly associated with

control such as bypass valves, pressure regulators, and recorders.

Appendix E contains a checklist defining each component in each control and
monitoring loop in the line. The checklist is organized alphabetically in TAG number
sequence for easy reference. It defines the procedure in Section 3 to follow for laying
away the component. Be sure to check the fluid associated with a component so the correct
procedure is followed. Initial each item on the checklist when its layaway procedure has
been completed. Be sure to cover each group of components as defined in Paragraphs

3.8.1 or 3.8.8.

2.3.2 Central Control House

L. Turn off all power to field instruments and control valves. For the read-
only loops, this is done by removing the fuses from the digital termination
rack behind the computer. For instruments and valves associated with
controllers in the line panel, kill power to the panel or remove the ac power

plug from the controller.

o

Clean filters at the bottom of each cabinet in the computer room.

3. It is imperative that the operating contractor assemble a complete set of
current data defining the settings of all instruments. This data will be
assembled in TAG number sequence and placed in a notebook to be stored

with the layaway plan. This data must include at least the following:

a. proportional band, derivative and reset settings for all 62 HD and 67

HD analog controllers
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b. calibration range of each instrument in instrument units; e.g., inches

of H20

c. measurement high and low values for each instrument in engineering

units; e.g., pounds per hour (pph) .

d. limit setting and direction for all alarm relays (Model 63R); e.g.,

20 mA decreasing

e. setting of each Mercoid pressure and temperature switch. The tem-
perature settings are particularly critical since they provided the fail-

safe backup to dump the nitrators in the event of a temperature runaway.

4. Assemble all documentation which is required to load, start, and run the com-
puter and the applications software. Much of this documentation is contained
in Foxboro manuals. However, detailed copies of the applications software

including the batch flow charts and complete data base listings are also required.

The most up-to-date version of punched paper tapes associated with the system,
including the various hardware diagnostic programs, should be clearly labeled
and assembled in order, in trays. Any copies or older versions of the punched

paper tapes should also be clearly labeled and stored in separate trays away

from the up-to-date versions.

Listings of all system and applications software shall be bound in clearly labeled

hardware covers. These listsings shall be stored in the computer room with

Duplecate copies of all punched paper tapes and all program listsings will be

made and stored in a dry, secure place away from the Central Control House.

(9]
.

i

)

:

:

:

! the punched paper tapes.
|

g Assemble all other documentation which has been collected by the operating
contractor in relation to the control system, index it, and store one copy in the
Central Control House. Store a second copy in a dry, secure place along with

the computer tapes and listings. This documentation will include but not be

oo
1
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limited to such information as descriptions of control loop design and imple-
mentation, lists of process equipment components, and modifications to the

system - both accomplished and planned.

Refer to Paragraphs 3.9.3 and 3.9.4 for procedures to prepare recorders for

layaway.

Establish a Maintenance Log in a notebook to be kept at the Control House.
Describe any repairs made to the equipment during the layaway process. This

log will be updated by the Maintenance Contractor while the plant is in storage.

2-9




SECTION 3 - PROCEDURES FOR PROCESS CONTROLS AND INSTRUMENTATION

3.1 VALVES

3.1.1 Poppet Plug Valve, Type F45 and Type 5310

Reference Specifications:
® MI 12-240, July 1968, Three-Way Control Valves

° MI 12-235, July 1971, Models P25, P50, P110 Pneumatic Diaphragm

Actuators
3.1.1.1 Layaway Procedures

1 Close the block valve in the instrument air supply and disconnect the
pneumatic fitting to the actuator. Immediately seal the pneumatic fittings

with moisture-proof tape.

2. Disassemble the valve as described on page 2 of MI 12-240. Clean all parts

with running water until a litmus test shows they are chemically neutral.

Discard packing unless it is Teflon,

3. Inspect the plug and seat rings for a smooth machined finish. If either
surface is not smooth, request a Foxboro field service engineer to inspect

the valve to determine if anything should be replaced.
4. Lightly coat all internal parts with P-9 preservative.
5, Reassemble stem, lower flange and bonnet ready for operation.
6. Reassemble valve topworks fingertight without asbestos packing or gaskets.
7 Attach actuator and signal air line.
8is Clean all fingerprints and coat all exposed metal with P-2 preservative.
3.1.1.2 Maintenance Procedures

None
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3.1.1.3

Reactivation Procedures

Remove the actuator as described on page 1 of MI 12-240 under '"Replacing

Actuator'. Replace the diaphragm and reassemble actuator.
Remove all P-2 preservative from metal parts.
Repack the valve as described in Instruction Sheet MI 12=214.

Reassemble the valve and replace the actuator. Reconnect the signal air

line to the actuator.
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3.1.2 Saunders Type Valves Type G2

Reference Specifications:
® MI 12-260, October 1963, Saunders Type Valves
3.1.2.1 Layaway Procedures

1. Close block valve to instrument air supply and disconnect the air supply line

from the actuator. Seal the air fittings with moisture-proof tape.

o

Remove the topworks as described in MI 12-260 under '"Replacing the
Diaphragm".

3. Discard the diaphragm and flush the valve hardware with water until a litmus

test shows it is chemically neutral.

4. Dry all metal parts with compressed air and coat with P-9 preservative.

Reassemble valve but do not include the diaphragm.

5. Reconnect the actuator and its signal air line.

3.1.2.2 Maintenance Procedures

None

3.1.2.3 Reactivation Procedures

¥. Remove the actuator and replace its diaphragm.,

2 Replace the diaphragm in the valve works as described on page 2 of MI 12~

260.

S Assemble the actuator to the valve and adjust operating pressure range as

described in MI 12-260.
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3.1.3 V1 Control Valves

Reference Specifications
° MI 12-150, June 1974
° MI 12-210, Valve Installation
) MI 12-236, Series P Actuators
° MI 12-235, Models P25, P50, and P110 Pneumatic Diaphragm Actuators
® MI 12-340, September 1969, Type C Vernier Valvactor
3.1.3.1 Layaway Procedures - Non-Hydraulic Service

L. Close block valve in pneumatic air supply line and disconnect air fittings from
the P series actuator. Immediately seal the pneumatic fittings with moisture-

proof tape.

2. Disassemble external valve parts as described on page 6 of MI 12-150.
3. Discard the felt wiper.
4, Wash all parts until a litmus test shows them to be chemically neutral.

&, Disassemble valve trim as described on page 7 of MI 12-150.

6. Discard seat gasket and bonnet gasket. Discard packing if it is filled

asbestos. If the packing is V-Ring Teflon, keep it.
Ts Repeat Step 4 for all valve trim parts.

8. Inspect the plug assembly at the end of the stem. (See drawings on page 8 of
‘ MI 12-150.) Also look down into the valve body still in the pipeline to inspect
the seat ring. If either the seat ring or the plug assembly does not have a
' smooth-machined finish, request a Foxboro field service engineer to inspect

the valve to determine if these parts need replacing.




9. Coat all internal parts with P-9 preservative. Reassemble the valve trim
with no gaskets or asbestos packing. Insert the Teflon packing if the valve
has it. This assembly should be done only fingertight since the valve will

have to be disassembled again during reactivation.
10. Coat all external parts with P-2 preservative.

Note: If the valve body has to be removed for any reason, note the direction of the
arrows on the casting which indicates the direction of fluid flow (see page 2 of MI 12-150).

Be sure the valve body or its replacement is reinstalled the same way!
3.1.3.2 Layaway - Hydraulic Service

1 Begin this procedure only after the hydraulic system has been drained and
flushed clean as described in Paragraph 2.9 of this plan. Disassemble
external valve parts only as required to clean and remove rust from all

exposed metal surfaces. Refer to page 6 of MI 12-150.

% Reassemble valve in working condition. Clean fingerprints from all exposed

metal surfaces and coat lightly with P-2 preservative.

3 After all hydraulic valves have been laid away, clean and preserve the

hydraulic system as described in Paragraph 2.9 of this layaway plan.
3.1.3.3 Maintenance Procedures
None
3.1.3.4 Reactivation Procedures
1. Remove actuator as directed on page 3 of MI 12-150 and page 2 of MI 12-235.
2. Replace the diaphragm in the actuator. See page 3 of MI 12-235.

3. Disassemble external valve parts and valve trim and clean off P-2
preservative. Reassemble with new gaskets and lubricants as directed in

MI 12-150.

4. Reinstall the actuator and connect its signal air line.
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3.1.4 V-4A Needle Valve

Reference Specifications:

MI 12-225, January 1968, Needle, Stabilflo, V-Port, and Poppet Valves
Used With Reversible Actuator

MI 12-214, November 1963, Stem Packing for F-Coded Valves

3.1.4.1 Layaway Procedures

2.

s

4.

5.

None

1145

92
L

Close block valve to instrument air suppiy line and disconnect the pneumatic

line to the actuator. Seal pneumatic fittings with moisture-proof tape.
Remove valve trim and discard the packing.

If the valve service is not air, remove the valve from the line. Flush the
valve body with water until a litmus test shows it is chemically neutral.
Clean the mounting flanges and coat them with P-2 preservative. Fog the

valve body with P-9 preservative and reinstall it in the line.

Clean rust, dirt, and chemicals from the valve trim. Coat the stem and
plunger with P-9 preservative and reassemble valve trim fingertight and

without packing.

Coat any exposed non-stainless steel metal with P-2 preservative.

3.1.4.2 Maintenance Procedures

3.1.4.3 Reactivation Procedures

Disassemble valve trim and remove all preservatives.
Reassemble valve trim with new packing. Refer to MI 12-214,
Remove valve from line and remove preservatives from mounting flanges.

Reinstall valve in line using new gaskets.




Replace the diaphragm in the actuator,

Connect a variable 3-15 psia air supply to the actuator. Cycle the pressure
from 3 to 15 psi two or three times and visually verify that the valve is

working by watching the stem move.
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3.1.5

3.1.5.1

1.

o

Ball Valve Model 9000

Reference Specifications:

MI 12-280, April 1970, Ball Valve With P Series Actuator
MI 12-235, P-Series Actuators

Layaway Procedures
Close block valve in instrument air supply.

Disconnect air supply to actuator to bleed off any residual air pressure.

Immediately cover the air fittings with moisture-proof tape.

Remove valve from the line. Be sure to mark it so it can be reinstalled in

correct position.

Flush the flanges with water until a litmus test shows they are chemically

neutral.

If the valve service is in water or steam, blow the inside of the valve dry

with compressed air and fog with P-9 preservative.

If the valve service is other than water or steam, remove the ball and seats,
stem and stem seal as described on page 4 of MI 12-340. Flush all internal
parts with water until a litmus test shows they are chemically neutral.

Coat all internal parts with P-9 preservative and reassemble fingertight

without the seals.

Remove and clean the linkage and coupling. Coat linkage and coupling with
P-2 preservative. BE SURE TO NOTE THE POSITIONS OF THE BALL, THE
LINKAGE SHAFTS AND THE ACTUATOR BEFORE DISASSEMBLING. THEY
MUST BE REASSEMBLED IN EXACTLY THE SAME RELATIONSHIP OR THE
VALVE ACTION WILL BE REVERSED.




9.

10.

3.1.5.2

None

If the stem and stem seal were removed as part of Step 6, do not replace the
seal when reassembling the valve and linkage. Reassemble the valve

fingertight.
Reinstall valve in the line.

Clean off any fingerprints and coat exposed metal with P-2 preservative.

Maintenance Procedures

3.1.5.3 Reactivation Procedures

Remove the actuator and replace its diaphragm according to MI 12-235.

If the valve is used for other than steam or water, remove the valve from

the line and clean off all P-2 preservative.

Remove the body insert from the valve and reassemble with a new seal. See

page 5 of MI 12-280,
Reinstall valve in line. Be sure you get it back the same way it was.

Replace the stem seal, and reassemble the topworks as described on page 4

of MI 12-280.

Replace the wire filters on the air connections and reconnect the air supply.
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3.1.6 Anderson, Greenwood 3-Valve Bypass Manifold

e ———————)

Reference Specification:

3.1.6.1 Layaway Procedures

1.

(9]
.

3.1.6.2 Maintenance Procedures

None

Part Number B0152ME, 316 Stainless Steel

Part Number B0152MC, Cadmium Plated Steel

MI 22-137, February 1973

Remove the manifold from the pressure transmitter after the transmitter

has been flushed with water.

Remove the three valve stems. Flush the body of the manifold and the three

valve stems with water until a litmus test shows they are chemically neutral.

Remove and discard packing material around stems. Discard the gaskets

at the manifold inlets and outlets.
Reassemble the manifold fingertight with no valve packing or gaskets.

After the pressure transmitter associated with the manifold has been serviced,
reassemble the transmitter, manifold and pressure connection. Reinstall

the assembly in the process equipment.

3.1.6.3 Reactivation Procedures

2 ¥

Remove manifold from pressure transmitter.
Repack valve stems.

Reattach manifold to pressure transmitter and connect pressure connection

assemblies attached to the orifice flange.
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3.1.7 Model X53, X55, Skinner Solenoid Valves

Reference Specifications
° D5,5.1, March 1969, Maintenance and Cleaning Instructions (Appendix A-5)
3.1.7.1 Layaway Procedures
1. Clean the exterior of the valve to remove all dirt and other contaminants.
2 Spray or brush on P-9 preservative.
3= Close valve in pneumatic supply line.
3.1.7.2 Maintenance Procedures
None
3.1.7.3 Reactivation Procedures
1. Replace the rubber parts in the valve.
2 Open the valve in the pneumatic line to supply air to the valve.

3s Actuate the valve from the operator's console in the control house to verify
it is operating. If the valve fails to operate, verify that the actuating signal
from the control house is reaching the valve. When it is, refer to Skinner

Bulletin, D5.5.1, and follow the instructions for inspection and reassembly.

7 figeas
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3.1.8 3-Valve Bypass Manifold Model BM-SS~-3V

Reference Specifications:

None
3.1.8.1 Layaway Procedures

1. After instrument has been disconnected from the manifold, make sure all

three valves are open to drain.

Lo
.

Remove the U-shaped stainless steel tubing connected to the bypass valve.
3. Flush the U-tube and the three valves with hot water to clean tubing.

4, Remove stem from each valve and flush stem, Teflon packing, and internal
part of valve body with hot water to remove contaminants. Check with

litmus paper to assure all parts are chemically neutral.

Coat all parts with P-9 preservative, and reassemble all valves fingertight

(1]

with no packing.
6. Replace the U-shaped SS tubing in the manifold.
3.1.8.2 Maintenance Procedures
None

3.1.8.3 Reactivation Procedures

Repack valve stems.
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3.2 LEVEL CONTROLS

3.2.1 Liquid Level Transmitters Series E17D

Reference Specifications:

MI 20-270, January 1972, Series E17D Transmitters
MI 20-125, External Wiring (10-50 mA output)
MI 20-145, Electronic Servicing (10-50 mA output)

MI 20-143, Disassembly of Force Motor Assembly Series E10 Transmitters

3.2.1.1 Layaway Procedures

[8V]

6.

Make sure that tank on which the transmitter is mounted is empty after

being flushed with caustic and clear water.

Remove transmitter from tank. Flush mounting flange and transmitter
surface exposed to tank contents with clear water until a litmus test shows they

are chemically neutral. Do the same for the flange on the tank.
Coat the transmitter surface exposed to the tank liquid with P-2 and let dry.

When the P-2 is dry on the transmitter surface, cover the tank flange with
plastic sheet, push the transmitter back into place, and reinsert mounting
bolts. If the original mounting bolts and nuts were carbon steel, replace

them with stainless steel parts.
Place dry desiccant in base of transmitter topworks and fill cap with nitrogen.

Place moisture-proof tape over the zero adjustment screw.

3.2.1.2 Maintenance Procedures

None
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3.2.1.3 Reactivation Procedures

Make a calibration setup as described on page 7 of MI 20-270.
Calibrate the transmitter as described beginning on page 8 of MI 20-270.

If transmitter cannot be successfully calibrated, service the electronic top-
works using the corresponding specification. Do a static alignment as

described on page 12 of MI 20~270. Repeat the calibration procedure.

If the transmitter cannot be successfully calibrated in Step 3, replace the

force motor referring to MI 20-143. Repeat the calibration.

If the transmitter cannot be successfully calibrated in Step 4, replace the

diaphragm referring to page 9 of MI 20-270. Repeat the calibration.

If the transmitter cannot be calibrated in Step 5, discard it and calibrate a

new unit.

Install the transmitter on the tank and make the reference adjustment described

on page 6 of MI 20-270.




3.2.2 Magnetrol Level Switches TF-63

Reference Specifications:
@ Magnetrol Bulletin 42-608
° Magnetrol Bulletin 42-680

) Magnetrol Bulletin 44-602.1, December 1974, Instruction Manual and Parts

List
3.2.2.1 Layaway Procedures

1. Disconnect float and arm from connecting rod to the magnetic sleeve. If
float and rod are not severely corroded, wash them with water until a litmus
test shows them to be chemically neutral. Dry them with compressed air,
coat with P-2 preservative, identify them with a plastic coated label
containing the TAG identification and store in the hydraulic pump house.

If the float and rod are severely corroded, discard them and order replace-

ment parts.

2. Remove the switch from its mounting flange on the side of the tank. Flush
all flanges and surfaces exposed to process chemicals until a litmus test

shows they are chemically neutral.

3 Remove all rust. Clean and then dry exposed metalic surfaces with

compressed air and coat with P-2 preservative.

4, Place a sheet of polyethylene plastic over the mounting flange, push the level

switch back into position, and replace the mounting bolts fingertight.
3.2.2.2 Maintenance Procedures

None
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3.2.2.3 Reactivation Procedures
1. Remove the switch from its mounting flange and remove all preservatives.
2 Remount the switch with new gaskets.

3. Reconnect the float and connecting rod assembly to the magnetic sleeve.
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3.2.3 Mercoid Liquid Level Controls

Reference Specifications:

s,

° Mercoid Bulletin Number 0-420A, Series 301
® Mercoid Bulletin Number 0-409A, Series 401

3.2.3.1 Layaway Procedures

Do not service this control until the tank on which it is mounted has been drained

and decontaminated with a clear water flushing.

1. Remove the control from the tank being careful not to damage the float

assembly which is suspended into the tank.

2. Flush the float assembly and underside of the control to remove any

concentrated contaminants.

3. Disassemble the float assembly and remove the insert in the armature tube.

4, Flush all components, including the interior of the armature tube until a

litmus test shows they are chemically neutral.
5. Blow all parts dry with compressed air.
6. Coat the inside of the armature tube and its insert with P-9 preservative.

7. Reassemble the float assembly; clean all exposed metal of fingerprints and

coat all exposed non-stainless steel parts with P-2 preservative.

8. Place desiccant bag inside top enclosure and fill the enclosure with dry

nitrogen.
9. Reinstall control in tank and reconnect the electrical circuits.

3.2.3.2 Maintenance Procedures

None




s

3.2.3.3

1.

2,

Reactivation Procedures
Remove the desiccant bag from the top enclosure.

Remove the mounting bolts in the flange and raise the control far enough to

expose the float.

Actuate the control by either pushing or pulling the float upward with a

known force equal to the buoyancy of the float in the fluid being controlled.
Verify that the contact closure is made by monitoring the test at the
operator's console in the control house. If the force applied is not sufficient
to move the float, remove the control from the tank and thoroughly clean it to
reduce the friction. If the float moves but the contact closure is not detected
at the computer, remove the top enclosure and visually check the operation of
the mercury switch., If the mercury switch moves properly, check the
circuit back to the computer before replacing the mercury switch. If the
switch will not move, replace the switch magnets or the complete switching

assembly.




3.3 PRESSURE TRANSMITTERS AND CONTROLS

3.3.1

g L J
!

[ ]
!
: 3.3.1.1
!

1.
f

2.
!
B
: 3.
i
{ 4,

‘ 6.

N .

Pressure Transmitter Model E11GM

Reference Specifications:

MI 20-215, October 1971, Model E11GM

MI 20-145, January 1969, Electronic Servicing, Series E10 Force-Balance

Transmitters
Layaway Procedures

Remove side of transmitter to expose the diaphragm. Fog the area lightly

with preservative P-10, and replace the side of the transmitter.

Remove the strainer plug from the bottom of the transmitter. (Refer to page

1 of MI 20-215 for schematic drawing.)

Bleed dry nitrogen into transmitter through the strainer plug opening to drive
out any air or water. Be sure the small diameter tube used to do this has a
flange which will prevent inserting it too far into the transmitter and

damaging the flexure.

Replace the strainer plug and seal the opening with tape. Refer to Paragraph
2.8.

Place desiccant bag inside top of transmitter. Refer to Paragraph 2.7.

Cover the zero adjustment with moisture-proof tape.

7 Fill the cap with nitrogen and replace. Refer to Paragraph 2.10.
‘ 3.3.1.2 Maintenance Procedures
‘ None
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3.3.1.3 Reactivation Procedures

Assemble a calibration facility as shown on page 6 of MI 20-215.

Connect sensor to the calibration setup and do the calibration procedure
described on page 8 of MI 20-215. If unit will not calibrate properly, refer
to MI 20-145 for directions to service the force balance transmitter. Repeat

the calibration procedures.

If the sensor cannot be calibrated under Step 2, disassemble and replace the

diaphragm. Reassemble and calibrate.
If the unit cannot be calibrated in Step 3, discard it and get a new replacement.

Install the sensor on its mounting bracket in the process area and reconnect

the electric cable to the topworks.

When ready to operate the sensor, make the reference adjustment described

on page 4 of MI 20-215.
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3.3.2 Differential Pressure Transmitter, Model E13D

Reference Specifications:

] MI 20-110, January 1969, Model E13DM

o MI 20-115, January 1969, Model E13DL

] MI 20-120, January 1969, Model E13DH

° MI 20-125, January 1969, Series E10 Force Balance Transmitters

® MI 20-140, April 1975, Mechanical Servicing Series 13 Differential Pressure

Transmitters
@ MI 20-132, September 1969, Installation

Each of the three models of differential pressure transmitters have the same
general internal design. The primary difference among the three models is the operating
pressure range. Because of this difference, the diaphkragms and diaphragm housings
have a different design. The procedures to be followed are the same for each of the

three models.
3.3.2.1 Layaway Procedures (for transmitters used with fluids other than air or water)

DANGER! WEAR PROTECTIVE CLOTHING AND FACE MASK. THE TRANSMITTER
MAY CONTAIN DANGEROUS LIQUIDS, AND THEY MAY BE UNDER PRESSURE.

DO NOT ATTEMPT TO DRAIN AND REMOVE THE TRANSMITTER WHILE THE
PROCESS LINE IS PRESSURIZED. THE TRANSMITTER SHOULD BE SERVICED ONLY
AFTER THE PROCESS EQUIPMENT HAS BEEN FLUSHED WITH CAUSTIC AND BEFORE
IT IS FLUSHED WITH CLEAR WATER.

1. Close the two pressure connection valves and open the bypass valve.

2. Open the vent and drain plugs on both sides of the transmitter body. Catch
fluids in a stainless steel bucket. Dispose of the fluids. See Paragraph 2.12.
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3. Close vents and drains and remove transmitter and valve from the mounting

location. Be sure to label electrical connections before disconnecting so they

may be correctly reassembled.
4, Flush both the high and low pressure sides with clear water.

5. Referring to MI 20-140, April 1975, disassemble the sensor body and valve
manifold and remove the diaphragm. Dip all internal transmitter parts and
the transmitter body in a mild caustic solution to neutralize any remaining

acid which was not flushed by the water. Discard the coarse screen

filters and associated gaskets at the pressure inlets.

6. Flush all internal parts and the transmitter and valve manifold body with

running clear water until a litmus test shows they are neutral.

e Spray internal parts of sensor with P-9 and reassemble the sensor ready for
line operation. Be sure to install new coarse screen filters and gaskets at
the pressure inlets. Refer to page 4 of MI 20-140. Be sure drain and vent

plugs are closed. 1

8. Place desiccant bag inside topworks and fill with dry nitrogen. Cover the

zero adjust screw with moisture-resistant tape.

9. Insert plastic plugs in valve manifold inlets on both the high and low pressure

sides.

10. Reinstall the transmitter on its mounting bracket, and reconnect electrical

£ leads.
11. Remove the tubing to the orifice flange and discard it.
3.3.2,2 Layaway Procedures (for transmitters used with air or water)

B 1. For transmitters in water service, open the high and low pressure manifold

valves, close the bypass, and drain the transmitter by opening all drain and

o

vent plugs.

2, Disconnect the tubing to the orifice flange at the manifold valves.
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10.

Remove the diaphragm capsule. See MI 20-140.
Using dry compressed air, blow the inside of the transmitter dry.

Fog the inside of the transmitter with P-9. Fog the inside of the manifold

valve, too.

Clean fingerprints from the diaphragm capsule., Spray it with P-9 and
reassemble the transmitter. Be sure to spray the casting which was removed

to expose the diaphragm.

Insert plastic plugs or blind nipples in both pressure inlets of the valve

manifold. Close all drain and vent plugs tightly.
Tape tubing from orifice flanges closed with moisture-proof tape.

Place desiccant in bottom of topworks and fill cap with nitrogen. See

Paragraphs 2.7 and 2. 10 of this plan.

Seal zero adjustment with moisture-proof tape.

3.3.2.3 Maintenance Procedures

None

3.3.2.4 Reactivation Procedures

Connect the differential pressure transmitter to a calibration setup as shown
on page 3 of MI 20-140. Calibrate the transmitter according to the

procedures stated on the same page.

If the transmitter cannot be correctly calibrated, refer to MI 20-145, page 3,
for the operational check of the electronics. When correct operation of the

electronics has been verified, repeat the calibration check of the transmitter.

If the unit still cannot be calibrated and all topworks including the force
motor assembly have been checked, disassemble the transmitter and replace

the diaphragm. Refer to MI 20-140.
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Once the transmitter has been calibrated, mount it with its mounting bracket
next to the orifice flange. Install new stainless steel tubing fromthe bypass
valve to the pressure inlets. Refer to MI 20-132, September 1969, Installa-
tion. Differential pressure transmitters used with strong nitric acid should
be sealed from the acid by filling the sensor lines with Flourinet. (See

FT-5, FT-6, FT-7, FT-8, and FT-9.)
Connect the wiring to the transmitter assembly. Refer to MI 20-125,

When ready to run the process, adjust the zero and put the sensor into operation

as described on page 4 of MI 20-120.
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3.3.3 Liquid Level Transmitters Series 13F

Reference Specifications:

3.3.3.1

MI 22-470, Installation and Operation

MI 22-472, Calibration and Servicing

Layaway Procedures

These procedures should be done after the process equipment has been completely

decontaminated and blown dry.

1.

None

Disconnect the pneumatic lines to the transmitter and seal the fittings

immediately with moisture-proof tape.
Remove the bolts attaching the mounting flange to the tank being measured.

Remove the transmitter and discard the flange gasket. Flush both flanges
with water until a litmus test shows them to be chemically neutral. Do the

same with the portion of the transmitter exposed to process fluids.
Blow all parts dry with compressed air and coat with P-9 preservative.

Place plastic sheet loosely over the mounting flange and push the transmitter

through into position. Tighten flange bolts only fingertight.
Remove cover from topworks and replace the gasket.

Purge the topworks with low pressure dry nitrogen and fill cap with dry
nitrogen. Insert desiccant into topworks, lower cap into gasket, and tighten

mounting screws.

3.3.3.2 Maintenance Procedures
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3.3.3.3 Reactivation Procedures

1.

Disconnect all process fittings and dismount transmitter from tank, and dis-

card plastic sheet,

Calibrate the transmitter as described in MI 22-472, April 1974, If unit

cannot be calibrated, do the appropriate servicing described in MI 22-472,

Install the calibrated unit with a new gasket, and reconnect the air supply

line.

Make the zero adjustment as described on page 7 of MI 22-470.
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3.3.4 Mercoid Series ""D'" Pressure Controls

° DAH-21, 403 Stainless Steel Bourdon Tube in Explosion Proof Plain Case

° DAH-31, Rrass Bourdon Tube in Explosion Proof Plain Case

° DAW-33, Brass Bourdon Tube in Watertight or Weather Resistant Flanged Case
Reference Specification:

® Mercoid Bulletin Number 0-0118R, Mercoid Series "D' Pressure Controls

3.3.4.1 Layaway Procedures

1. Disconnect the pressure fitting at the bottom of the case to allow any trapped

fluid to drain out.

2. Dismount the case. If it is the DAH-21 control, it has been exposed
to nitrobody and acid fumes which must be neutralized before it can be pre-
served. Flush the DAH-21 bourdon tube with water until a litmus test of the

drained fluid shows it is chemically neutral.
e When the bourdon tube has dried, fill it with preservative P-9 and then drain.

4, Cap the pressure fitting in the bottom of the case with a blind nipple. Remount

the case in its correct location.

5. Leave any tubing which connects to the instrument in place and seal it with
moisture-proof tape. If the tubing needs to be replaced during reactivation,

it will simplify the replacement process to have the old tubing on hand.
6. Clean the case to remove all dirt and/or other contaminants.
7. Insert a desiccant bag in the case and close the front cover.

8. Record the high and low limit settings in TAG number sequence for each
instrument. This record will be used during reactivation to check and

calibrate the instrument.
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3.3.4.2 Maintenance Procedures
None
3.3.4.3 Reactivation Procedures
Remove the desiccant bag from the case.
Check the mounting of the case to assure it is vertical and level.

Using the limit values recorded during layaway, check the correct operation
and setting of the instrument with a calibrated variable pressure source
connected to the pressure fitting in the bottom of the case. Use an air
source if the instrument service is in air; use a water source for all other

instruments.

If the instrument cannot be calibrated and set to operate repeatedly, replace

it with a new instrument and repeat the calibration.
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3.4 TEMPERATURE SENSORS

3.4.1 Dynatherm Resistance Bulbs Model DB-2 Series

Reference Specifications:

3.4.1.1

MI 16-124, June 1964, Dynatherm Resistance Bulbs, Model DB-2 Series

MI 16-552, June 1963, Celsius Temperature-Resistance Calibration Tables

Layaway Procedures

Remove the cover from the Crouse-Hinds head and paint the terminals with

varnish, Replace the cover.

3.4.1.2 Maintenance Procedures

None

3.4.1.3 Reactivation Procedures

1

Refer to MI 16-552 and check the calibration curve of the instrument and

its associated converter.

Insert the resistance bulb into a calibrated, temperature controlled oil bath
and verify that the temperature response is correct by monitoring the display

on the operator's console in the control house.

s e
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3.4.2 DAH-35 Mercoid Thermal Limit Switch 3

Reference Specification:

° Bulletin 0-419, Installation Instructions, Mercoid Series D Remote Bulb

Temperature Controls
3.4.2.1 Layaway Procedures

1L, Clean the exterior of the explosion proof enclosure to remove all

contaminants and dirt.

2 Record the high and low limit settings of each instrument in TAG number
sequence. This record will be used to check and calibrate the instrument

during reactivation.
3. Insert a desiccant bag inside the instrument and replace cover.
3.4.2.2 Maintenance Procedures
None
3.4.2.3 Reactivation Procedures
L. Remove the desiccant bag.

2. Remove the temperature bulb from its thermal well and insert in a tempera-
ture controlled oil bath. Vary the temperature of the oil bath through the
critical operating range. Verify through the operator's console at the control
house that the switch opens and closes at the correct temperatures. Refer
to the settings recorded during Step 2 of the layaway. If the switch operates
at incorrect temperatures that are within a few degrees of the correct setting,
adjust the settings in the explosion proof case. If the shift in the operating
temperature is excessive or if the thermal bulb is suspect, replace the

thermal bulb and recalibrate the switch.

If the switch still cannot be set correctly, replace it with a new unit.
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3. Inspect the thermal well to assure it is still serviceable and has no condensed

liquids in it before reinserting the temperature bulb.

S

w‘l“..
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3.5 CONVERTERS AND ALARMS

3.5.1 Alarms Model 63R

Reference Specification:

. MI 18-367
3.5.1.1 Layaway Procedure

Record the alarm level setting in a list arranged alphabetically by TAG number.
3.5.1.2 Maintenance Procedures

None
3.5.1.3 Reactivation Procedures

L% Write down the color code for the connections to the termination panel. Then
disconnect the wires to terminals marked +, -, NC, C, and NO. Referring
to page 3 of MI 18-367, connect a current source, a milliameter and an
ohmmeter as shown for adjusting setpoint. Vary the current from 10 to 50
mA and verify that the alarm is operating by watching the ohmmeter change
from infinity to zero. If the alarm will not work, turn off power, remove
connections to .1, 1.2, and GND screws, remove the alarm and throw it
away. Install a new alarm, and connect power source to terminals L1, L2,

and GND. Repeat Step 1.

ey Once the alarm is verified as working, check the alarm level required and

adjust the setpoint so the alarm triggers at this level. Refer to the alpha-

betic listing recorded during layaway for the correct setting.
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3.5.2 Resistance-to-Current Converter Model 694A, Style C

Reference Specification:
° MI 18-645, September 1968
3.5.2.1 Layaway Procedures

None. This converter is located in the hydraulic pump housc. it will be preserved

in place by controlling the humidity in the pump house.
3.5.2.2 Maintenance Procedures

Turn on electrical power to all converters for the duration of the periodie

maintenance program.
2. At the end of the periodic maintenance, turn off power to the converters.
3.5.2.3 Reactivation Procedures

Perform the calibration procedure described on pages 3 and 4 of MI 18-645.

If the converter will not calibrate properly, refer to MI 15-646 for servicing instruetions.
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3.5.3 Magnetic Flow-to-Current Converter, Model 696A

Reference Specifications:

3.5.3.1

oo
.

3.5.3.2

§ %

2.

MI 21-211, September 1971, Model 696A Magnetic-to- Flow Converter
MI 21-216, April 1972, Servicing, Style C
MI 21-217, May 1973, Servicing, Style D

MI 21-190, February 1970, Signal Cable Preparation and Connections

Layaway Procedures

Place a desiccant bag inside the converter. Be sure to place it so it is not
in contact with any electrical circuits which could short out when power is

turned on.

Replace the gasket on the cover plate and attach the cover. The converter
will be stored in place in the hydraulic pump house by controlling the humidity.

Refer to Paragraph 2.5 of this layaway plan.

Maintenance Procedures

Turn on electrical power to all converters for the duration of the periodic

maintenance program.

At the end of the periodic maintenance, turn off power to the converters.

3.5.3.3 Reactivation Procedures

1.

Determine if the Model 696A Magnetic Flow-to-Current Converter is
operating correctly. To do this, refer to MI 21-216, page 2, for a
Style C converter or to MI 21-217 for a Style D converter and do the operation-

al check.




e

When the converter is operating correctly, calibrate it according to the
procedures defined on page 5 of MI 21-211. Note: Ignore the note which
says to set the calibrated 0 to 10.00 mV manual dial. The calibration on the

dial, if it was included as an option, may have shifted during storage.

When the converter is calibrated, do the startup procedure specified on page

4 of MI 21-211.
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3.5.4 pH-to-Current Converter Model 699

Reference Specifications:

° MI 18-227, November 1971, Installation and Operation, Model 699 pH-to-

Current Converter
® MI 18-228, October 1968, Servicing, Model 699 pH-to-Current Converter
3.5.4.1 Layaway Procedures

Place a desiccant bag inside door to converter. This converter will be preserved

in place by controlling the humidity in the hydraulic pump room.
3.5.4.2 Maintenance Procedures

1s Turn on electrical power to all converters for the duration of the periodic

maintenance program.

[8V]

At the end of the periodic maintenance, turn off power to the converters.
3.5.4.3 Reactivation Procedures
| % Remove the desiccant bag inside the converter case.

2. Perform the calibration procedure specified beginning on page 6 of MI 12-227.
If the calibration cannot be completed successfully, refer to MI 18-228 for

the necessary servicing instructions.

3. After the process equipment is ready for a water test, install the pH-

electrodes and complete their connection to the converter.
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3.5.5 Frequency Converter, Model 99V

Reference Specification:
(] MI 18-260, January 1972, Model 99V Frequency Converter
3.5.5.1 Layaway Procedures

None. This converter is located in the hydraulic pump house. It will be preserved

in place by controlling the humidity in the pump house.
3.5.5.2 Maintenance Procedures

1. Turn on electrical power to all converters for the duration of the periodic

maintenance program.
2. At the end of the periodic maintenance, turn off power to the converters.
3.5.5.3 Reactivation Procedures

Perform the operational check described on page 4 of M1 19-260. If servicing is
necessary, refer to page 6 of MI 19-260. When the converter is operating correctly,

calibrate it as described on page 5 of MI 19-260.
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3.6 FLOW AND SPEED

3.6.1 Flow Switch, McDonnell and Miller Model FS-7-SE

Reference Specifications:
None
3.6.1.1 Layaway Procedures

None. This flow switch is welded in place to maintain its position relative to the
flow. It is impossible to replace the paddle if it has corroded because of the way the

switch is mounted into its fitting. It is impossible to inspect the paddle for corrosion.
3.6.1.2 Maintenance Procedures

None
3.6.1.3 Reactivation Procedures

Fabricate a new assembly and install it in the line. Use a new flow switch.
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3.6.2 Magnetic Flow Transmitters Series 2800

Reference Specifications:
° MI 21-120, December 1973, Series 2800 Magnetic Flow Transmitters
? MI 21-211, September 1971, Model 696A Magnetic Flow-to-Current Converter
) MI 21-216, April 1972, Servicing, Style C
] MI 21-217, May 1973, Servicing, Style D
@ MI 21-190, February 1970, Signal Cable Preparation and Connections
3.6.2.1 Layaway Procedures

) 8 Refer to page 6 of MI 21-120. Remove cover plate from transmitter and

paint a thin coat of varnish on terminals and wires.

SV]

Close the cover plate tightly.

3. Clean the outside of the case to remove all dirt and/or contaminants. There

are no internal parts in the transmitter which must be serviced during laya-

way. Flushing the process equipment with caustic and then clear water will

clean the transmitter.

3.6.2.2 DMaintenance Procedures
None

3.6.2.3 Reactivation Procedures

None
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.3 Magnetic Pickup Electro Model 3070

Reference Specifications:

52.106, June 1965, Operating Instructions

52,065B, March 1965, Magnetic Pickup Handbook

3.1 Layaway Procedures

.3.2 Maintenance Procedures

3.6

°

e
3.6.

None
3.6

None
3.6

.3.3 Reactivation Procedures

1.

Reactivate the 99 V converter associated with this pickup.

During the water test of the complete system, verify that the pickup is

providing an output to the converter.

new one.

If it is not, replace the pickup with a

:
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3.7 POSITIONERS AND POSITION INDICATORS

3.7.1 Microswitch 4EX-1, EX-AR, EXD-AR

Reference Specifications:

None
3.7.1.1 Layaway Procedures

35 Clean the exterior of the switch including the roller arm.

2. Spray or brush on P-9 preservative and wrap the switch in plastic.
3.7.1.2 Maintenance Procedures

None
3.7.1.3 Reactivation Procedures

Activate the switch manually and verify its closure at the operator's console in the
control house. If the switch closure does not register in the control house, open the
switch housing and check the switch closure again using an ohmmeter. If the ohmmeter
verifies the switch is not operating replace the switching unit, the actuator, the internal

lever, and/or the spring, as required.

If the switch will still not operate, replace it with a new unit.
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3.7.2 Current-to-Air Positioner Model 69PA-1

Reference Specifications:
° MI 18-420, November 1968, Model 69PA-1 Current-to-Air Positioner

° MI 18-425, May 1966, Replacement of Force Coil Model 69TA and 69PA

Positioners
4 3.7.2.1 Layaway Procedures

1. Disconnect the linkage between the positioner and the valve or process

equipment. Clean the linkage and apply P-2 preservative.

i 2. Clean the outside of the positioner case to remove any condensed residue or

dirt.
3. Remount the linkage.
4, Place desiccant bag inside positioner.
5. Close the block valve in the instrument air supply line and seal all openings in

the positioner with moisture-proof tape.
3.7.2.2 Maintenance Procedures
None
3.7.2.3 Reactivation Procedures
1. Remove desiccant bag.

2. Refer to page 4 of MI 18-420. Remove and clean the reducing tube and replace

the two o-rings on the reducing tube.
3. Refer to MI 11-490, -491, or -493 to clean or replace the control relay.

‘ 4, Do the calibration procedure specified on page 6 of MI 18-420. If the calibra-
tion cannot be successfully completed, replace the force coil as described in

’ MI 18-425. Repeat calibration procedure.
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3.7.3 Current-to-Air Transducer, Model 69TA-1

Reference Specifications:

MI 18-415, May 1965, Model 69TA-1 Current-to-Air Transducer

MI 18-425, May 1966, Replacement of Force Coil Model 69TA and 69PA

Positioners

3.7.3.1 Layaway Procedures

1.

Clean the outside of the transducer case to remove any condensed residue or

dirt.
Place desiccant bag inside transducer.

Close the block valve in the instrument air supply line and seal all openings

in the positioner case with moisture-proof tape.

3.7.3.2 Maintenance Procedures

None

3.7.3.3 Reactivation Procedures

1.

2

B 7T

Remove the desiccant bag.

Refer to page 4 of MI 18-415. Remove and clean the reducing tube and replace

the two o-rings on the reducing tube.
Refer to MI 11-490, 491, or 493 to clean or replace the control relay.

Do the calibration procedure specified on page 4 of MI 18-415. If the
calibration cannot be successfully completed, replace the force coil as

described in MI 18-425, Repeat the calibration procedure.
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3.7.4 Position Transmitter Type CP

Reference Specification:

3.7.4.1

o

6.

MI 14-132, February 1971
Layaway Procedures

Check the reducing tube as described on page 6 of MI 14-132. Clean it if it is
plugged.

Replace the fine wire mesh filters in all air connections, reconnect air lines
and shut the block valve.

Remove and clean linkage connected to the process equipment. Coat it with

P-2 preservative.

Clean the exterior of the case to remove any condensed contaminants and/or

dirt.
Seal all openings in the case with moisture-proof tape.

Reconnect linkage to process equipment.

3.7.4.2 Maintenance Procedures

None

3.7.4.3 Reactivation Procedures

Calibrate the transmitter as described under Transmitter Operating Adjust-

ments beginning on page 4 of MI 14-132.
Replace cover gasket before reassembling.

Remove linkage, remove the P-2 preservative, and reinstall.
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3.7.5 Type C Vernier Valvactor

Reference Specifications:

MI 12-340, September 1968, Type C Vernier Valvactor, Yoke Mounted

3.7.5.1 Layaway Procedures

1.

(92}

Remove the linkage to the valve, clean the linkage to be chemically neutral,

and coat with P-2 preservative.

Place desiccant inside valvactor case and replace the cover,

Clean outside of valvactor case to remove all dirt and/or condensed residue.

Shutoff block valve to instrument air supply. Then seal vent hole on front of

case with moisture-proof tape.

Reconnect linkage to valve after the layaway procedures for the valve have

been done.

3.7.5.2 Maintenance Procedures

None

3.7.5.3 Reactivation Procedures

Remove the desiccant from inside the case.
Remove the sealing tape from the air vent in the front of the case.

Replace the wiremesh or cartridge filters in the air connections. See page

of MI 12-340.

After the associated valve has been reactivated, check the operating adjustments

described beginning on page 6 of MI 12-340
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3.8 MISCELLANEOUS

3.8.1 Outdoor Storage of Valves and Transmitters

Reference Specifications:

None
3.8.1.1 Layaway Procedures

After all procedures have been done to clean and apply appropriate preservatives,
the complete assembly shall be protected from moisture and dirt by shrouding it with
vinyl-coated nylon fabric conforming to MIL-C-43006 or nylon reinforced laminated
plastic sheet conforming to L-P-00524 having strength at least equal to Griffolyn Type
45. Be sure to secure the shroud with wire or tape so it will remain in place until the
unit is reactivated. Shrouds shall be draped in a manner to completely cover the
component and arranged to avoid the formation of water pockets. All sharp corners

and projections shall be padded or cushioned before shrouding.

3.8.1.2 Maintenance Procedures

Inspect the plastic covering shrouding the component. Replace the covering if it

has deteriorated or been damaged so that the intent of the Layaway Procedure is no

longer met.
3.8.1.3 Reactivation Procedures

None
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3.8.2 pH Electrodes

Part Numbers:

° Q0104AN, Q0104AP, Measuring Electrodes

) QO0104AT, Q0104AW, Reference Electrodes

Reference Specifications:

° MI 14-240, November 1968

® MI 14-241, July 1970

° MI 18-227, November 1971

° Installation and Operation Model 699 pH-to-Current Converter
3.8.2.1 Layaway Procedures

Disconnect the electrode from its transmitter, remove the electrode from its holder,

and discard the electrode.

3.8.2.2 Maintenance Procedures
None

3.8.2.3 Reactivation Procedures

Procure and install new electrodes. Refer to MI 14-240 and 14-241, page 3, for
installation instructions. Refer to MI 18-227, Installation and Operation of Model 699
pH-to-Current Converter for wiring procedures. This procedure should be the last to be

done before the plant is restarted with a water check.
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3.8.3 Buoyancy Level Transmitters Models 17BS and 17BT

Reference Specifications:

3.8.3.1

.g

MI 20-250, January 1973, Model E17B

MI 20-145, Electronic Servicing (10-50 mA)

MI 20-142, Mechanical Topworks Servicing
Layaway Procedures

Disconnect the displacer from the end of the force arm. Rinse the displacer
in a mild caustic to neutralize any residual acids; then flush it with clear

water until a litmus test shows it is chemically neutral.

Label the displacer with the TAG number assigned to the transmitter and store

the displacer in the Hydraulic Pump House.

Remove the transmitter from its mounting by removing the bolts connecting it

to the mounting flange.

Flush the process side of the transmitter flange and the diaphragm seal with

clear water until a litmus test shows they are chemically neutral.

Apply P-2 preservative to the transmitter surface exposed to the inside of

the tank,

Flush the mounting flange on the tank with water until a litmus test shows it is

chemically neutral. Dry the flange surface and apply P-9 preservative.

Place desiccant bag inside the topworks and fill the topworks with dry nitrogen.

Refer to Paragraphs 2.7 and 2.10 of this plan.

Apply P-9 preservative to the flange of the transmitter and remount it in the
process tank. When remounting, replace any carbon steel nuts and bolts with

stainless steel parts.
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3.8.3.2 Maintenance Procedures

None

3.8.3.3 Reactivation Procedures

1.

Remove the P-2 preservative from the transmitter surfaces inside the tank.

Do a bench calibration of the transmitter following instructions beginning on

page 6 of MI 20-250.

If the calibration cannot be completed satisfactorily, refer to MI 20-146 or
MI 20-145 for Electronics Topworks Servicing, and MI 20-142 for Mechanical

Topworks Servicing.

Install transmitter and displacer in the process equipment according to

instructions on pages 2 and 4 of MI 20-250.

With the transmitter in operation, adjust the reference as described on page 5

of MI 20-250.
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3.8.4 Field Mounted Preamplifier Model PA-106A

Part Number A2015KX
Reference Specifications:

. MI 19-210, July 1968

3.8.4.1 Layaway Procedures
None

3.8.4.2 Maintenance Procedures
None

3.8.4.3 Reactivation Procedures

Refer to MI 19-210, page 2, and perform operational check. If unit is non-operation-

al, remove it from the line, throw it away, and replace it with a new one.,
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3.8.5 Air Filter

Reference Specifications:

° MI 14-705, May 1952, Supply and Transmission Piping
3.8.5.1 Layaway Procedures

Drain accumulated fluids by opening the petcock at the bottom of the filter. Leave

the petcock closed for storage.
3.8.5.2 Maintenance Procedures

Open the petcock on the bottom of each air filter to drain accumulated water which
may have condensed in the system. When water no longer drips from the petcock, close

it.
3.8.5.3 Reactivation Procedures

Replace the filter element as described on page 2 of MI 14-705.
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3.8.6 Fixed Pressure Filter Regulator

Part Number B-110-ZM
Reference Specification:
® MI 11-152, April 1959
3.8.6.1 Layaway Procedures
1. Loosen drain plug (Item 7 in Figure B3586) to drain sump.
2. Blow pressurized air through supply.
3 Replace filter (Item 6).
4, Tighten drain plug.
5. Leave unit in place.
3.8.6.2 Maintenance Procedures - Periodic
1, Loosen drain plug (7) and leave open until all drainage stops.
2. Tighten drain plug.
3. Replace filters (6).
3.8.6.3 Reactivation Procedures
1. Loosen drain Plug (7).
24 Install new filters (6).

3. Tighten drain plug.
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3.8.7 Type 67 Supply Regulator and Type 67 FR Filter-Regulator

Part Number B110-SX and B110-XR

Reference Specification:

3.8.7.1

40

3.8.7.3

1.

2.

MI 11-155, May 1960, Type 67 Supply Regulator
Layaway Procedures

Do not change valve setting.

Open drain plug until all liquids have been drained.

If type 67FR filter regulator, remove drain sump (15 in Figure B3068), and

replace filter element.
Replace sump.

Maintenance Procedures
Do not change valve setting.
Open sump drain valve (6).

If Type 67FR filter regulator, remove drain sump (15 in Figure B3068), and

replace filter element.
Replace sump.
Reactivation Procedures
Replace diaphragm according to description on page 2 of reference specification.

Replace filter element.
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3.8.8 Indoor Storage of Valves and Transmitters

Reference Specification:
@ Federal 1.-P-378 Plastic Sheet and Strip Thin Gauge, Polyolefin
3.8.8.1 Layaway Procedures

Use this procedure only on components located within the N & P Building. After
all components in a group have been laid away, shroud the components with plastic
sheet meeting the standards of the reference specification. The purpose of the shroud
is to exclude airborne dust and dirt from the preserved equipment. Therefore, fasten
the plastic tightly with tape on all sides to form a closed envelop surrounding the equip-
ment. Arrange the plastic to eliminate any traps that could collect any moisture that

might condense.
3.8.8.2 Maintenance Procedures

Inspect the plastic covering and tape seal to assure the covering remains an

effective dust barrier. Replace any coverings which may have been damaged.
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3.9 RECORDERS AND CONTROLLERS

3.9.1 DDC Manual Backup Station Model 62 HD

Reference Specifications:
° MI 18-770, August 1970, Installation and Servicing
° MI 18-771, March 1971, Servicing

3.9.1.1 Layaway Procedures

Record the proportional band, reset, derivative, high limit, low limits and the

position of the reversing switch in a table organized alphabetically by TAG number.
3.9.1,2 Maintenance Procedures

Refer to MI 18-771 and perform all operational checks specified in Section I, pages

1 through 4. Refer to Section III, Troubleshooting, if some malfunction occurs.
3.9.1.3 Reactivation Procedures

1. Perform all operational checks specified in MI 18-771, Refer to Section III,

Troubleshooting, if some malfunction occurs.

2. Once controller is operating, perform the calibration procedures specified

in Section II of 18-770.

8 Refer to alphabetic listing recorded during layaway to set the proper values

for proportional band, derivative, reset high and low limits, and reverse

switch.




3.9.2 DDC Backup Controller Model 67 HD

Reference Specifications:
° MI 18-775, August 1970, Installation and Operations
. MI 18-776, April 1971, Servicing

3.9.2.1 Layaway Procedures

Record the high and low limit and load settings in alphabetic TAG number

sequence.
3.9.2.2 Maintenance Procedures

Refer to MI 18-776 and perform all operational checks specified in Section I, pages

1 through 4. Refer to Section III, Troubleshooting, if some malfunction occurs.
3.9.2.3 Reactivation Procedures

L Perform all operational checks specified in MI 18-776. Refer to Section III,

Troubleshooting, if some malfunction occurs.

2. Once controller is operating, perform the calibration procedures specified

in Section II of MI 18-776.

3 Refer to alphabetic listing recorded in layaway to set in the proper values

for high and low limits and load.
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3.9.3 Recorders Model 6400H

Reference Specifications:
® MI 18-520, January 1967, Model 6400H Recorders, Styles A, B, and C

o MI 18-52%, January 1975, Series 6400H-A Trend Recorders, Supplement to
MI 18-520

3.9.3.1 Layaway Procedures

) Remove the ink capsules. Partially fill pressurizing bulb with water and

force water through ink supply until pens are clear.

2. Remove pen tips and clean under running water. See page 4 of MI 18-520.

Replace pen tips in recorder.
3.9.3.2 Maintenance Procedures
None

3.9.3.3 Reactivation Procedures

Refer to MI 18-520 and 18-525 to insert ink into recorder and to calibrate it.

e =
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3.9.4 Model ERB Recorder

Reference Specifications

MI 16-716, July 1966, Operation Model ERB Recorder

MI 16-721, July 1966, Troubleshooting Model ERB Recorder

3.9.4.1 Layaway Procedures

5.

Remove felt inking pad.

Clean pen tips in alcohol.

Lightly oil all points as specified on pages 6 and 7 in MI 16-716.
Clean the slidewire.

Drain selector switch oil supply.

3.9.4.2 Maintenance Procedures

None

3.9.4.3 Reactivation Procedures

1.

2.

Refer to MI 16-716 and follow directions to load ink and oil.

Follow procedures beginning on page 3 of MI 16-716 to adjust and calibrate
the recorder. Refer to MI 16-721, Troubleshooting Model ERB Recorders,

if the recorder does not operate properly.
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SECTION 4 - MAINTENANCE

4.1 DAILY MAINTENANCE

4.1.1 Environmental Control Systems

At least once a day check the environmental control systems in the Central Control
House and the Hydraulic Pump Houses to assure temperature and humidity are being
maintained within the prescribed limits. Temperature and humidity in the Central
Control House should be monitored at all times with a recording device similar to the
one purchased at the Volunteer Plant. This device continuously records temperature
and humidity and closes a relay contact when either exceeds a preset limit. This device
should be wired to sound an alarm at the central plant security station which will be

continuously manned.

The temperature in the Hydraulic Pump Houses shall be maintained above 45°F and

the humidity below 45 percent. The recording devices for temperature and humidity

should also have alarm points at the central plant security station,

Whenever a temperature or humidity alarm is activated, manually verify the cause
of the alarm. For all valid alarms contact the appropriate service personnel to request

immediate maintenance.

4.1.2 Protective Coverings

Check the protective plastic impregnated coverings over all control system

components located in:
° seftling tank area
L] day tank area.

If any coverings come loose in the wind or are otherwise damaged, replace them.
Refer to Paragraph 3.8.1. Record the date and TAG number for all coverings replaced
so the yearly maintenance crew can give special attention to coverings which are

repeatedly replaced.
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4.2 YEARLY MAINTENANCE

4.2.1 Process Equipment Areas

Check all plastic and plastic impregnated coverings over all groups of control com-
ponents. Replace as necessary. Refer to Paragraphs 3.8.1.2 and 3.8.8.2. Check the
records maintained by the plant security force to determine which coverings had to be
replaced. If any were repeatedly damaged, take particular care to protect these cover-

ings to eliminate or at least minimize future damage.

4.2.2 Central Control House

The maintenance procedures defined here will provide first a quick check of the
operational capability of the digital system and then a more detailed evaluation. The

detailed digital diagnostics can be run while the individual analog controllers are being

checked.
1. Check helium pressure in both drums and re-pressurize if necessary.
Refer to DDC drum maintenance manual.
2. Check and adjust all analog and digital dc power supplies. Refer to appro-

priate power supply maintenance manual.

3. Check and replace all faulty lamps in the analog and digital subsystem and

console.

4. Refer to the Maintenance Log and complete any outstanding repairs.

n
.

Load all control programs into the primary computer (Tracks 1 through 377).
Load all supervisory programs into the backup computer (Tracks 400 through
777).

6. Start both computers and do a backdate to transfer control program to the

supervisory computer.
i/ Check operating load ripple of all dec power supplies.

8. On each DDC line test loops LOX059, LOX060, LOX061, and LOX062 where

X is the line number.
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a. At the line panel change setpoint manually with the bat handle. Since
the output is fed back to the input in these loops, the measurement
should track the setpoint. If it does track, the basic functions of the

controller are working,

b. Put each loop "ON SCAN'' from the engineer's console. Console typer
should log the action. Change the setpoint manually, and ve rify that the
measurement displayed on the operator's console also changes. If it

does not, run diagnostics to check the A/D converter and panel.

c. Place the bat handle for each of these controllers in the digital position.
Console typer should log the action. If the green light comes on, the
contact input module is working correctly. If the green light goes out,

the digital output module is working correctly.

d. From the operator's console, switch to the backup computer, If the
switch is made successfully, the communications module and the drum

read/write circuits are working.

These procedures will test the operation of the basic computer modules. They
will not check the operation of each of the digital and analog input to the sys-

tem. That will be done in validating the system during reactivation.

Check all analog controllers. While checking the analog controllers, run the
various diagnostic programs as per Item 10. Use jumper plug, Foxboro Part
Number N0139SA, to test each controller. Unplug top cable from the back of
the controller and plug in the jumper plug. This feeds the output back to the
input. With the bat handle in the manual position, change the setpoint. If both
meters change and track each other, the controller is working. If so, replace
the top cable and proceed to the next controller. If not, refer to MI 18-771 for
the 62 HD controllers and MI 18-776 for the 67 HD controllers, and perform
all operational checks specified in Section I, pages 1 through 4. Refer to

Section I, Troubleshooting, to correct the malfunction.
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10.

The tests specified under Item 8 will give a quick evaluation of system capa-
bility. The various diagnostic programs listed here will give a more thorough
evaluation of system performance. The programs are listed in the recom-
mended order of execution. (Note that the CPU and drum diagnostics need not
be run if the computer has been continuously in use during the previous vear

of storage.)

All programs labeled (MAINDEC) are Digital Equipment Corporation pro-
grams and their documentation is contained in a green Foxboro notebook
labeled MAINDEC Diagnostic Programs. All other programs were developed
by Foxboro and are documented informally with memos. A collection of this
documentation should be available with the diagnostic tapes. If it is not, or
if any descriptions are missing, contact Mr. Frank Cogdell in Foxboro,

Mass., Phone: (617) 543-5750,
a. Instruction Test 1 (MAINDEC)

This is a diagnostic program for testing the AND, TAD, and OPFERATI
instructions of the 51 CPU,

b. Instruction Test 2 (MAINDE ()

This is a diagnostic program for testing iadirect addressing, autoindexing,

and program interrupt facility.
Cs Instruction Test - Part 3A (EAE) (MAINDEC)

This program is a test of the extended arithmetic element. The follow-
ing instructions are tested: MQL, MQA, SHL, LSR, ASR, NMI, SCA,
SCL.

d. Instruction Test - Part 3B (EAE) (MAINDEC)

This diagnostic program tests the MUL and DVI instructions in both ION
and IOF modes.
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Extended Memory Checkerboard (MAINDEC)

This diagnostic program is designed to provide worst case half-select
noise conditions in order to determine the cperational status of core

memory, The program exercises basic and extended memory.
Extended Memory Address Test (MAINDEC)

This diagnostic program tests all of basic as well as extended memory
not occupied by the program to ensure that each location can be uniquely

addressed.
Extended Memory Parity Checkerboard (MAINDEC)

I'his program is designed to provide worst case half-select noise

conditions in the memory parity bit plane.
Memory Power On-Off Test (MAINDEC)

I'his program is a memory data validity test to be used after a

simulated power failure.
Extended Memory Control Test (MAINDEC)

This program tests the extended memory control logic for proper

operation.

Random [SZ Test (MAINDEC)

This diagnostic program tests the ISZ instruction.

Random JMP Test (MAINDEC)

This diagnostic program tests the JMP instruction.
Random JMP-JMS Test (MAINDEC)

This diagnostic program tests the JMS instruction.
KP8I/KRO1 Power Fail Test (MAINDEC)

This diagnostic is a complete test of the PDP-8I power fail option,
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n.

q.

KWS8I Real Time Clock Test (MAINDEC)

This diagnostic program is designed to test all IOT and DATA transfer

instructions used in the M708 clock control and M709 clock counter.
Foxboro I/O Module Tests

Teletype Tests - sub-tests are:
e Echo keyboard
° Line test

e Rotate pattern test.
Foxboro I/O Module Tests

Reader/Punch Test
This program set generates a test tape and verifies it on the high speed

paper tape reader.
Magnetic Drum Assembly - Drum Test II

Sub-tests are tests 1 through 7. Run this test on only one drum at a
time. Then update or backdate the image from one drum to the other

before testing the second drum since this test destroys the drum image.
Input /Output Subsystem

Note: Prior to executing any 1/O diagnostics, simulated DDC computer
OP SYS failures should be initiated followed by backdate and restart

to ensure that the SUPV computer is able to acquire the FOXSLO data
bus and successfully run the DDC OP SYS.

e [Foxboro I/O Module Tests
Analog input (A/D) test

This test series thoroughly checks the analog to digital converter

and analog multiplexer as well as the analog data amplifiers.
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e Foxboro I/O Module Tests
Valve control module tests

This test series drives selected DM or DAM control stations' out-
puts up or down through their full current range. Select loops

LOX059, LOX060, LOX061, and LOX062, where X is the line

' number.
i e Foxboro I/O Module Tests
i Operator's console test
This test series affords visual feedback to operate initiated console
! functions to thoroughly qualify the operator data entry/display

panels and the engineer tuning/display panel.
e Foxboro I/O Module Tests

Selectric typer test

Sub-tests are line test and pyramid pattern test.
® Dex Communication Module Test

! This program extensively exercises the com-mod data break and

interrupt logic.
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11.

12.

13.

Check the following non-electronic items associated with the computer:

a.

Blower filters in the CPU and 1/0 racks

Remove, clean, and reinstall the filters; then vacuum clean the com-

plete blower assembly.
ASR and KSR teletypes

Do preventive maintenance. To be done by qualified teletype service-

man.
IBM Selectric typers

Do preventive maintenance. To be done by qualified IBM serviceman.
Paper tape punch

Replace the oil.

Muffin fans in CPU's

Inspect and replace if not free-turning.

Once all diagnostic programs have been run, all maintenance procedures have

been completed, and all repairs have been made, turn off power to the line

panels, control console, both computers, and the converters in the hydraulic

pump house.

Update the maintenance log with descriptions of all repairs which have been

made.

If any failures were found which could not be corrected for lack of

parts, describe the failure and the steps taken to obtain the necessary parts.




SECTION 5 - REACTIVATION

The control system can be reactivated by taking the following steps:

1. Refer to the checklist of all control loops in Appendix E and do the corre-

sponding reactivation procedures defined in Section 3.

2. Perform all maintenance functions in the Central Control House as defined

under Paragraph 4.2.2.

3. Once the computer is operating, use it to validate each digital and analog

input through the operator's console as specified in individual reactivation

procedures.

4, As each actuator or control valve is reactivated, validate its operation by
activating it from the operator's console and observing the reaction in the

field equipment.

5. When all components of the system have been validated, load the applications
; software and do a water test with the complete system. This water test was
defined and used to startup Line 4 at VAAP. A copy of this water test is
[ included in Appendix C. A full-size version of the Water Test Plan including
its check sheets should be included with the documentation assembled in the

. control room.
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SECTION 6 - RECOMMENDED SPARE PARTS

6.1 PARTS FOR FIELD COMPONENTS

This section lists the spare parts required to reactivate the field components.

These should be procured at the time of reactivation.

6.1.1 V1 Valves

° Bonnet gasket 1 per valve
° Felt wiper 1 per valve
® Teflon V-Rings 1 set per 3 valves

Number of V1 Valves per line:

Size_ Number (VAAP Line 1) Number (All Other Lines)
1/2" 43 43
3/4" 2 2
& 39 39
2" 8 8
3" 6 6

6.1.2 V-4A Valves

® Felt wiper 1 1 per valve

° Teflon V-Rings 1 set per 3 valves
e Teflon wiper 1 per 3 valves

® Spring 1 per 3 valves

Number ov V-4A valves per line:

Size Number (VAAP Line 1) Number (All Other Lines)
1/2" 14 14
3/4" 1 1
1" 4 0
6-1
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6.1.3 F-45 Valves and Model 5310 Valves

° Felt wiper 1 per valve

° Teflon V-Rings 1 set per 3 valves

® Teflon wiper 1 per 3 valves

° Spring 1 per 3 valves

Number of F-45 valves in VAAP Line 1: 5 (size = 3/4")

Number of Model 5310 VAAP Lines 4, 5, 6: 5 each (size = 3/4")
Number of Model 5310 JAAP Lines 4, 5, 6: 5 each (size = 3/4")

6.1.4 V900 Valves

® Seat 1 pair per 5 valves
® Seal 1 per valve
° Stem seal 1 per valve

Number of V9000 valves per line:

Size Number
1/2% 5
3/4" 22
3 1 15
1-1/2" ) 9

6.1.5 Saunders G2 Valve

® Teflon diaphragm 1 per valve

Number of Saunders valves per line:

Size Number
I 2

6.1.6 P Series Actuators

® Diaphragm 1 per actuator
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Number of actuators per line:

Model
P25
P50
P110

Number
29
100
13

6.1.7 X53, X55 Skinner Electric Solenoids

° Rubber parts replacement kit - 1 per valve

Number of valves per line:

Model
X53
X55

6.1.8 Air Set B110XR

® Diaphragm

@ Wire mesh strainer

Number of air sets per line:

Number
123

1 per air set

1 per air set

61

6.1.9 Current-to-Air Positioner Model 69PA-1

. Reducing tube O-Rings
® Cartridge type filters

® Wire mesh filter
o Force motor
° Control relay

Number of positioners per line:

2 per transducer
2 per positioner
1 per positioner
1 per 8 positioners

1 per 8 positioners

24

6.1.10 Current-to-Air Transducer, Model 69TA-1

(] Reducing tube O-Rings
° Force motor

(] Control relay

Number of transducers per line:

2 per transducer
1 per 6 transducers

1 per 6 transducers

30
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6.1.11 Microswitch Model 4EX1, EX-AR, EXD-AR

@ Switching unit, Part Number

DT-2R4-B6
BZ-2R-P1

@ Actuator, Part Number

6PAS-EX

° Internal lever, Part Number

33PA1-EX

° Spring, Part Number
33PA6-EX
33PAT-EX

Number of switches per line:

10 (for 4EX1 and EXD-AR)
5 (for EX-AR)

1 per 3 switches

1 per 3 switches

1 per 4EX1 and EXD-AR

1 per EX-AR

56

6.1.12 Level Transmitters, Model 13FA

° Control relay

° Diaphragm with gaskets
® Feedback O-Ring

° Nozzle O-Ring

Number of transmittérs per line:

1 per 3 transmitters
1 per transmitter
1 per transmitter

1 per transmitter

3

6.1.13 Buoyancy Level Transmitter, Model E17BT

® O-Ring (for the cap)
® Mounting gasket
° 2 oz. tube flexible sealer

Number of transmitters per line:

6.1.14 Series E10 Transmitters

° Amplifier (Part N0143SY)
° Detector (Part N0141LY)

1 per transmitter
1 per transmitter

1 per transmitter

4

1 per 5 transmitters

1 per 5 transmitters
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® Feedback coil 1 per 5 transmitters
° O-Ring for sealing cap 1 per transmitter
Number of E10 transmitters per line: 66

6.1.15 Liquid Level Transmitters, Series E17D

[ Diaphragm capsule 1 per transmitter

Number of Transmitters per line:

Model Number
E17DL 5
E17DM 14

6.1.16 Pressure Transmitter, Model E11GM

° Bellows capsule 1 per transmitter
® Strainer plug 1 per transmitter
Number of transmitters per line: 6

6.1.17 Differential Pressure Transmitters, Series E13D

(] Diaphragm capsule with

gaskets ; 1 per transmitter
° Coarse screen filters and
gaskets 2 per transmitter

Number of transmitters per line:

Model Number
E13DH 2
E13DL 6
E13DM 28
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6.1.18 McDonnel and Miller Flow Switch, Model FS-7-SE

® Switches 4 complete switches per line

6.1.19 Mercoid Pressure Switch, Models DAH-21 and DAH-31

) Pressure Switch Complete Pressure Switch, Model DAH-21-103
Range 26S - 2 per line

(There are 6 pressure ranges represented among the 18 pressure switches
in each line. Rather than stock a complete range of spares, procure these

switches from Mercoid as required.)

6.1,20 Mercoid Temperature Switch, Model DAH-35

° Model DAH-35-103, Range 7-2 per line
° Model DAH-35-103, Range 2-2 per line
e Model DAH-35-103, Range 6-2 per line
° Bulb Number 2 6 per line

(There are 25 Model DAH-35 Temperature Switches in each line. All
use Bulb Number 2 as the sensing element. There are approximately an

equal number of switches in each of three temperature ranges.)

6.1.21 Mercoid Level Switch, Model 401E and Model 301 E

-] Mercury switches 2 for Model 401E per line; 1 for Model 301E

per line

6.1.22 Magnetrol Level Control, Model TF-63

° DPS-1, Code S104 DPDT
Mercury switch Mechanism 2 per line

° Housing gasket 1 per controller
Number of controls per line: 8
6-6
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6.1.23 Magnetic Flow-to-Current Converter, Model 696A

® Seal gasket for converter
cover (1 seal needed for
layaway; one for

reactivation)

] Model 8120 Magnetic

2 per converter

1

Flow Calibrator (calibrated with Bureau of Standards references)

Number of converters per line:

6.1.24 pH Electrodes

) Part Number Q0104AP
Measuring Electrode with
20 foot integral leads

® Part Number Q0104AW
Reference Electrode with

20 foot integral leads

4

4 per line

4 per line
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6.2 PARTS FOR CONTROL HOUSE ELECTRONIC EQUIPMENT

The spare parts recommended for the control system when it is in use are listed
on the following pages. During the maintenance period, the stock of these parts should
be maintained at the minimum level in the storage area located in the Central Control
House with at least one of each on hand. At the beginning of any reactivation effort, the

stock should be increased to the maximum level.

If a user is found to keep the computer continuously running and maintained during
the maintenance years, it will be his responsibility to keep and restock the spare parts

required for the computer and its peripherals.
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APPENDIX A
EQUIPMENT MANUALS FOR SELECTED NON-FOXBORO INSTRUMENTS




EQUIPMENT MANUALS FOR SELECTED NON-FOXBORO INSTRUMENTS

This appendix contains manufacturers literature for five of the manufacturers
supplying equipment for the control system. Pertinent maintenance information for the

various components begins on the pages as listed below.

Manufacturer Component Page
Anderson Greenwood 3-Valve Manifold A1-3
Electro Corproation Magnetic Pickups A2-2
Mercoid Corporation Temperature Switch A3-3

Pressure Switch A3-6
Liquid Level Controls A3-10
Series 301
Liquid Level Controls A3-13
Series 401
Magnetrol Division Liquid Level Controls A4-3,
A4-20
Skinner Electric Solenoid Valves A5-2
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APPENDIX A-1

ANDERSON GREENWOOD 3-VALVE MANIFOLDS
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- ANDERSON, GREENWOOD & CO. REPORT NUMBER
2-0175-68-7

OPERATION, MAINTENANCE & REPAIR

INSTRUMENT SHUTOFF VALVES AND MANIFOLDS
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Prepared by: ”‘ z ém / ‘
Approved by: . 3AZT5( ) oq o
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I
Date: 2-20-1923
|
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ANDERSON, GREENWOOD & CO. REPORT NUMBER ]
2-0175-68-7
SCOPE: This procedure is applicable to single valves and multiple-valve instrument
manifolds.
1.0 INSTALLATION
1.1 Install valves in the system with flow in the direction indicated by flow arrow.
If no flow arrow is stamped on the valve body, flow may be in either direction.
1
1.2 Valves with weld ends to be welded per specifications of facility in which they |
are to be installed. T
1.3 Pipe connections must be made up tight, with a thread sealant or seal weld.
1.4 Manifolds with mounting holes shall bolted to adequate supporting structure.
2.0 OPERATION i
|
2.1 In closed position valve should be seated at 4 to 5 ft. Ibs.
; 2.2 In open position valve may be back seated at approximately 5 ft. Ibs.
i 3.0 MAINTENANCE AND REPAIR
I 3] If stem packing should develop a leak, tighten the packing nut, the minimum |
amount required to stop the leak. Overtightening shortens the packing life.
3.2 If packing needs replacing, emergency replacement may be accomplished by
backseating stem in full open position.
3.2.1 Remove handle by loosening handle bolt.
3.2.2 Remove packing nut and follower, then three packing rings, and “
washer .
3.2.3 Insert a small amount of lubricant into packing cavity followed by
washer, three rings of packing, then fo!lower and nut. Tighten nut
to 50 inch Ibs. See assembly drawing for approved lubricant.
3.2.4  Install handle and tighten screw against flat spot on stem to 12 ft.|bs.
3.2.5 Unseat stem from backseat position and check for leakage. Tightcn
packing nut additionally if required to stop leak.
3.3 If conditions allow removal of bonnet assembly for repair, it is preferable to
do so.
3.3.1 Remove roll pin, then unscrew bonnet from body.
FORM 128 2=
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f ANDERSON, GREENWOOD & CO. REPORT NUMBER
2-0175-68-7
3.3.2 Dismantle bonnet assembly and clean thoroughly with Acetone or
Alcohol.
3.3.3  Inspect parts for damage; perticularly stem threads and ball end.
i Replace both stem and bonnet if threads do not engage smoothly.
3.3.4  Lubricate threads thoroughly with the lubricant specified on the ,
respective assembly drawing. '
3.3.5 Reassemble per drawing on page 4, replacing old packing with new
packing.
3.3.6 Install roll pin to lock bonnet after bonnet has been properly torqued |

into body .

FORM 128
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ANDERSON, GREENWOOD & CO. REPCRT NUMBER

2-0175-68-7

Handle Belt {>
( [

Handle

~~—Packing

—~—__Washer

_____Bonnet D

D Bonnet installation torque 30 to 35 ft. Ibs.

D Handle bolt torque 12 to 15 ft. lbs.

Refer to the respective assembly drawing for part numbers.

&
FORM 120
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ELECTRO CORPORATION MAGNETIC PICKUPS
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MAGNETIC PICKUP HANDBOOK

520658
ELECTRO MAGNETIC PICKUPS Rev. 31465
INSTALLATION A R AN

Pravide & mounting with a threaded hole

ELECTRO

Any device which produces a
dynamie discontnuity of macnetic naterial i the field of

. ok woduce e al volt e This miay e
Maodels 3070, 3075 require a % "-20 UNEF thread the prekup wall produce an electrwal volt I'ii

aovibrating surtace, movine bar crand car tecth, wheel

Models 3010-A, 3010-AN, 3010-HTB, 3030, 3030-AN. 3030- : s e ; : . o

IR 204 : M 13 hl pokes. or a steel serew-head mounted on some nIng
iF 2040-A, 3040- : -\ & Xy e a e O-18

:F.\.l".' ””_‘“::' =H, Uk and 3114 Feapice o surtace. Whale the prekups iy be excited by oo keaw 1y o1

. = o et bl A ¥ aoslot e a wheol, there s Hkely to be an unwanted back-

Models 3015-A, 3015-HTH. 3016 and 3025 require a ‘s -24 \ el i ot 1 entrieity of the

UNF thread Sroun l\x.lr ab due to \.I‘I)IIL_ density or coecentricity ot the

- o P - matet Ui~ better, theretore, to exant the jackup [yom

Models 3053, 3055-A and 3056 require a 'y -30 NS thread RHEGL LT €1t ¢ CXCH niyj 1

4 protrusion on the surtace. This places the pekup at a

Serew the pickup into the mounting and adjust for i Cloa - relatively great distance tram the materals boetween ox-
ance ol approximately 0057 hetween the pole piece and the cnation periods and it s less likely to pick up steay sionads
actuating device. This clearance is an arbitrary valuye andd
may be altered as conditions vrequive. Output voltace de-
creases rapidhy o with ancreased clearance. Lock the preRUD OUTPUT
scecurely i position with the jam nut The ELECTRO magnetic pekup ss @ rage-of-chanze deyvice
. : The outpur voltace depend n the rate of change n its
Connect the prekup output to your mstrument or contyol UL Dt e R B DL B T S

n e { & . . . (O . . 1yoeoned
device. (See diagrams tor cable conneetions s Maznetie ficld There are three factors invoi ed

1. The peripheral speed
ADJUSTMENTY 2 The size of the cear teeth or actuating miiss
The only idiustment required is the clearance between the

The distance away trom the pickup.
prekup and the actuating medium. Make sure th

suthcient clearance to prevent damacine the pickup. The

R 1. PERIPHERAL SPEED \Whoen calculating the el

recommended procedure s to advance the pickup until

1 peripherad
1
touches the actuating device (while at restr. then backin steed of agear atas necessary to know the outside diameter
olt the pickup by a known amount ol the cear: It this can’t be measured, it may be tound |

dividing the number of teeth — 2 by the pitch. Thus, a
The 4 7-20 thread advances 03007 per turn

The 0718 thread advances
The 47-24 thread advances 04157 per turn

T8-tooth, 20-pteh ceay would be 78 - 2 20 or 4 inches in

DD per turn diameter

The ' 740 thread advances 0257 per turn

The ouput voltize varies direetly with the speed i a nearly
Iinear manner Vieyange the clearance produces an outpuat
The output of the pickup varies inversely with the cleariance

voltage vanation tending to be iversely roportional te the
tor doaiven speed. therefore. tor maximun output use the

learance squared. With aither factor held constant  the
\ Wi oclear o g ! antilie: el )
smallest clearance possible. In most applhications the it autput will be entirely controlled ba the othe
output s mare than adegquate. In these imnstancees, the output
may be reduced by increasing the clearanee. 1See oranhs
Z69.03T and =649 048 2. GEAR SIZES 'I'he tooth <ize 1~ usualh
DIAMETRAL PETCH . or m ocome

h s o 1o-pteh or a 20-piteh cear. The toeat s <ize '
GENERAL INFORMATION : P ; ok

! ow pteh nambers and soadl for hich ooty

Fhe FLECTRO magnetie piekup will produce o valia

Formstanes, an S-pateh ceimr e very larce teeth measuri
mtput swhen any o macnetic materid moves nem e pole thout o th ot an nch trom center-to-centes

vlons the ogr-
prece at the end of the pickup. The exciting mate

wheenvuimterence, while AS-piteh teeth wovas e abet

be aron or steel which s attracted b a o miagnet Thas Teonel any conters
mctudes all castines, bars, torgmes and sheet steel with the
exveption of o few ol the Stanlessesteel allons which o Withising et speed anid cleaanee conditg e AL L
et i tle, Whon i b tlesived to siieiyite T o woer o ontput sl pesalt when the fiehd (s lead swiith
From dev e mude of brass alunutig, or other non s Fraed chative s antnnte CNeL e 1t Y Titar® i earah
metils o steei seresw or Sluge may be serted o thee e it R AT sk R WOLGC AR, \ e
magnetie coetal for excting the prekups sonable appreoch to thes telitianis eNists Wy v

tion o thee excitin ! ‘ IS i ot than that
Phe traenetie prekup makes use of whint g« hown - (S Erthe il pavee and the < IR Co

e Sl SO o provision b roet e bt theee-tezes 1he puoales

ELECTRO PRODUCTS LABORATORIES, inc.

€°2S // “CWARD ST C~CZAGZ Wi NOS6E26ce,/ 7= S22T/aREA 32/ T 3'E-QET R ED/CABLE E-ECTRT A8
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OUTPUT (cont'd.)

MODIFIED POLE PIECE SHAPES
When using gears with finer than optinum pmtch. the pro-

wcted portion of a pole piece mas e shaped 1o o cone or

chisel shape to alfset some of the valtage loss shown in
Tuble 1 above

- SRV U St
> o KRS

28 PITCW GFAR fog N

CONICAL SHAPED OR FINER) 3N ragncaten cwiseL
POLE PIECE (j SHAPED POLE PECE
Figure 2A Figure 2 Figure 2B

In Figure 2 above, 1t is shown how turning or tthng a pole
prece to o smaller end area can permit use of a gear with
finer teeth. FEad area s eritical in determimmg amount o
voltage which may be generated. A sharp point Figure 2A
ofters greatly reduced voltage and may be worse than a
ey hindrical end if the gear is not extremely fine-toothed. A
blunt chisel point such as illustrated in Figure 2B can
produce much more voltage

TYPICAL PERFORMANCE CHARACTERISTICS FOR
COMMON POLE PIECE CONFIGURATIONS

36  crumomCaL
\

ICHISE| \
{ «8

PEAK TO PEAX OUTPUT VOLTAGE

Y P > ]
o L] L) 24 32 a0 -
STANDARD GEAR P TCH

MODEL 3010AN
TYPICAL PERFORMANCE CHMARACTE® S7CS
FOR COMMON POLE PIECE CONFG_RATIONS
SURFACE SPEED OF GEARS HME(D CONSTANT AT 0070 NCHES PER SECOND
CLEAMANCE BETWEEN GEAR @ POLE PIECE CONSTANT AT 0 005 INCH

CAUTION, CHARACTERISTICS ARE TYPICAL, BUT N°7 70 BE
CONSTRUED AS EXACT FOR aLL P®0T 0T ON UNITS

o/ 3084 69 048

CONDITIONS OF TESTS

Suprtiee <peeal o venys hebd econst s 0 T ape clea
Bt eenn e aned pole prees const gt
NOVTE, Chinraeteristies e 18 e, Pt ton bn fiat e

ts eNact Lo all prodaction amt -

Giraph 00 R Shows the relationsh cteen the oy

shisped end and the conea! <haper o 0 cbhiael shipua! ons
as voltace producers. Soote thar e of 20<nten 1o
tpprositate s 2% pteh o rhiseles Woedpdel B prre Lot
but o o hindrical shapee wenge! v o n
shape. For vears with testh Liney *s o0 2Napateh, o 4!
shape ofters soeme gng (RRRTE L thisiw

but the chiselshape (< o ety

CHISEL SHAPED POLE PIECE
Advantage Higher output voltage for given size weal
teeth than conical shaped pwole piece

Disadvantage Difticult to adjust spacing of prekup withe-
out upsetting orentation of chisel point with respect 1o
sear teeth

CONICAL SHAPED POLE PIECE

Advantages ad Shiape s eastly produced

b Pickup miay be serewed inoor ont o desived spacing
without problem ol pale plece orientiation

Disadvantagzes
vear than with a chisel <buged pale puece

) Lower output voltace tor civen size

by End diameter s eritical in determining amount of voltave
which may be venerated. Physical tolerances on end dia-
meter and pole piece projection length hecome extreniely
tizht making it difficult to produce a unit with predictable
output.

LOAD

These pickups will deliver maximum power to loads ot
1.000 to 1500 ohms. For masximum voltage the load should
be 10.000 ohms or over. (See ¢raphs =69.001, 69002, 69003,
and 69.004.).

WAYE SHAPE
Gears with 10-pitch teeth or smaller will produce a near
sine wave output Larger tecth or projections having large
spaces between them will produce a servies of pulses having
very sharp peaks at bhoth positive and negzative extremes
(Sce figure 30
_PICKUP PICKUP 2
e -
- gy
M

QUTPUT OF PICKUP OUTPUT OF PICKUP 2

Fgue 3

Output swonetorzns paoduced by e and

cogtrse-tooth)y e

AT VATING MALS
L L - PICKUP 2

- RN
\\\ } ey |

ACTIVATING MASY

CutPur Ot & ‘e . d OUTPUT OF BiKkyd 3

Fae 4

Outpanats prvahes by Swn <tees

"y L) SULE S S RIS
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OUTPUT ([cont'd.)

The optimum tooth size and spacine for the maximum out-
put of magnetic pickups is shown in Fizure 1.

MAGNETIC P IRyP

A Dimension of top
of tooth

8 Height of tooth

c Space between

teeth

0 Diameter of pole
prece ;

E Clearance

F Gear Thickness
FIGURE |

In Figure 1, the optimum dimension of 1A, 1By, and (O,
are given as they relate to (D) the diameter ol the pole
piece of the magnetic pickup being used. The optimum
relationship for maximum output is as follows:

(A) equal to or greater than 1D

(B) equal to or greater than (C

(C)r equal to or greater than three times (D)
tE) as close as possible; typically 003" or less
(F1 equal to or greater than (D)

The above configuration is not available in a stock gear but
it is seldom necessary to have the maximum output. Very
close to the maximum output ma) he Zenerated by conven-
tional stock gears if the tooth width “A”. Figure 1. is equal
to or greater than the pickup pole piece diameter “D". Gear
thickness 18 not critical as long as it 1s equal to or greater
than the pole plece diameter. For ease of alicnment, the
thickness should be 2 or 3 times the pxile piece diameter

The spacing between the pole piece and any magnetic
material between “dwell” periods should be equal to or
greater than the pole piece dimension. These conditions are
approximated when using a standard gear with teeth having
a diametral piteh of 8 or less. Such large tooth gears are
necessary only when maximum output is desired. A small-
toothed cear is usually satisfactors. A 20-pitch gear pro-
duces a useful output at surface speeds of 10" per second
or over. while at high speeds a 96-pitch gear may be
satisfactory.

TABLE |
— 4+ = — - = 2
1 ] 3010-A
3010-AN
3030,
3030-AN |3015-HTB
3030HTB | 3015A 3053
3110A | 3016 3056

MODEL =|3040-A | 3114 | 3010KHTB| 3025 3045A | 3055A

POLE PIECE 106
DIAMETER 1877 | (blind)

Recommended
Gear Size

"

{ 04
106" | 093" {chisel) | 040"

+

VOLTAGE AVAILABLE

!
6 Pitch | 100% |100% [ 100°: | 100% 100% | 100%
8 Pitch 90% | 95% ) 100> | 100% 98°% | 100%
10 Pitch 80% | 89% | 100°: 10 96% [ 100%

12P0ch | 75% | B1% | 100% | 100% | 94% | 100%
16 Pitch | 30% | 647 | S0 00% | 90% | 100%
20 Pteh | 15% | 4s% ! 7o | 80% | 82% | 100%
24 Pitch 2% %% | 60% | 72% | 100%
{32 Piren 9% | 0%, 30% | 41% | 90%
| 48 Pien | 3| | os% | 15% | 60%

In Table 1 above, pole piece diameters of the various models
of Electra magnetic pickups are given with gear pitches
recommended for maximum ouput.

3. DISTANCE AWAY PROM THE PICKUP Graph 69.037 and
69.038 show the approximate percentage of voltage avail-
able with difterent spacings using 005" as a standard
clearance for 1009, output.

PERCENT OF STANDARD OUTPUT

° cor oce c.08 0.0e cos oo car
POLE PECE CLEARANCE | WWCH)
b o BOCATES. B0 §9D PCH Y

ALL ELECTRO STANDARD MAGMETIC PICKUPS
EACE™ WOOL.§ 3040-4 1770 @ 3078
TYPICAL CURVE WOUATNG CMANGE N OUTRUT AS 4 FUNCTION
OF BGLE BETE T TARANT [APWESSED At 4 MEACENT OF
OUTRUT AT & STANART CLEARMNCT OF ©00% WCm
SN0 (MO PIARE @ L BETOIEN THE ‘WO CuRvES
OFMNOME ON AT, SA TwCEMSS

CURVE F’ Y ke €9 037

PERCENT OF STANDARD NTRUY

B AR TeliEE TR § T Y Al
. N : <

POE PECE CLEARANCE ('NCH)

MODFLS Va7 4 I8 NS FLECYRD WAGNETI( #Cwubg

cumve g’ e e o3
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A large mass having an apprecatle “dwell” time sl pro-
duce & sharp positive peak wWhen approaching the prekup
and a sharp negative peak when leaving  18ee higure 400
The polarity relations may be veversed by reversing the
mekup leads

NON-MAGNETIC BARRIERS

The magnetie prekups may be oxaoted throush thin sections
ol any non-metallic substance. Wirth non-metallic separators
the output will be allected only e the increased clearance
due to the thickness of the material Metallie separators
hetween the piekup and the actuatin:

utput appreciably, depending on oelectrical conductivity of

means ma) reduce the

the muaterial (See Ligure 500

There will be a oss m outpat trom two tactors. Fiest, there
will be a Joss beciuse the prckup clearance has been in-
creased by the thickness of the separating nmaterial The
reduction ol output may be mimmized by insertung a soft

steel pin through the non-magnetic metal and pressing the

pekup pole prece acainst this pin. o See Ligure 6.1

The second tactor is the eddy current eftect. When a pickup
I8 excited through a metallic wall the metal of the wall
behaves like a shorted turn inserted between the pickup
and actuating device. Cireulatinz currents are induced in
this wall. These create a secondary magnetic field opposing
that of the exciter and reduces the current in the pickup
This shorted turn effect is of oniy minor importance at Jow
frequencies but becomes very serious above 5 or 6 ke, At
this point. the output begins to drop off as the speed is
mcereased. but output seldom drops to zero.

[U:};

NON MAGNETIC METAL

Figure §

NON-MAGNETIC
METAL SEPARATOR \

SOFT STEEL PIN ——m

Figure &

Plheeme o barvier between the ookup and the exaitine
means is o sometimes desirable teoomse of the prosence ol
nunde<rable hgumds or gases, o) ccal avainst pressure
Suech procedure wall also pers e owne A arouml the
ek tor cooling

STRAY MAGNETIC FIELDS

These puekups are well-shped mostray trelds except
for Yhose whiech may be n the Coetine metal whieh mene
nesr the pole prece Further The veltiee gutput s so
reast RO No precingtios ar ‘ necessary I howeyer

exceprinally stronz NC macnecs telds are known o b
vesert  the prekup shonld © e s gy as possihle
rortl the sonpee of any <uch D In extrente cases 1he

v be dernaonetzend v delds or et Niedds !

AMBIENT OPERATING CONDITIONS

Prekups may be operated under conditions where oil. wates
or non-corrosive hiquds are present. Care should be taken
to see that the connector s sealed by taping or other me

ans
While these prckups ayve seaded against moisture, ete . and
Wil usuadly  withstand pressure of several atmospheres
they are not recommended tor high pressure work. Specia!
prekups can be provided tor high pressure conditions

Standard prekups will aperate at ambient temperatures up
to 225°F (105°C.) The "HTB” series and 3055-A pickups
will operate at nbuent tumperatares up 1o 450 F 1232 C
The 3100 series will operate at ambient temperatures to
KOb ¥ 427 Co

WARRANTY

ELECTRO PRODUCTS LABORATORIES warrants each
prekup manutactured by them to be free of defects in
material and workmanship for a pertod of ane-year from
date of sale to original purchaser. We will repair or replace
at no-charge, any pickup returned to the factory and deter-
mined by us to be defective. Pickups found to be damaged
or when reason for defect is not the fault of the manufac-
turer, will be replaced at standard costs

It returning pickups, pack carvefully and ship prepaid
Enclose information as to reason for return and be sure to
include your return address

CABLE CONNECTIONS
EPL CABLE ASSEMBLIES 30-N. 30-NL, 32-N, 30N BNC

EPL Part No 41010 EPL Part No 13702

Connector (MS-3J106A-105L-4S) /— Cable clamp (MS 3057-4)

s 0]
e YO GROUND

Standard single wire shielded cable. Pin
A" grounded to shield and to connector

OTHER POSSIBLE CONNECTIONS

Two wire shuelded cable Pin A7 cyounded
to shield and connector

8 N S
A e ™ e ~ 10 GROUND
TERIAN NI Y
Two wire helded cable  Grounded cone-
e toor et aneevonanided Jesrds
EPL TYPE MD CABLE ASSEMBLY i

Sinoie wire <hoelded Caqble with "t

AR 3 Gl hed !




OUTPUT (cont d.)

OUTPUT CALCULATIONS
fow e nomoseaph. 620050 has been prepared to cive
ek caleulations of

'he

! Gear Sipaes

Gear Surlace Speeds cPerpheral Speed) trom RPM
U Expected Voltages at Varions Speeds

b Fregquencies Generated

i DETERMINATION OF GEAR SIZE

For the createst aceuraey an o dicital countimg: apphceation,
the number of tecth o the cear <hould be o masianum
Retermme o “Pable Ioveou will e that tor the greatest
output voltase o anadog applicarens, the size ol the tecth
should not be less than 20 dianeteal pateh tor the sndler
prekups CR000-A00 The Buger preRups regquire o baeger sized
tooth Lo nuevmum voltave output. Note that a gear of 12
drunnetral pateh has the smallest tooth that will give 10047
ut trom the 2010 Seres pickups

are used to deternune
nteh, nuniher of teeth

Nomozraph columns (10, (20 and o
the relationship between diametral
andd outside diameter (not pitch di cter) ol a gear. Using
a straicht edee. connect points on any two of the columns
representing known quantities. The mtersectien of the edge
and the thard column will @ive the desired value. For
example: If a 3-inch O.D. gear tcol. 3V has 100 tecth
teol. 11t can be determined from column (2) that it will
be a 20 diametral pitech gear Or. civen a 60-tooth gear
teol 10 of 29 diametral piteh ccol 20,1t can be determined
that the O D. will be approximately 2.7 inches trom column
31 Sinularly. with given diameter and pitch, the number
of teeth in a gear can be determined. The gear tecth
lustrated with the nomograph are actual size

2. GEAR SURFACE SPEEDS FROM RPM OR RPS

Connecting the appropriate point on the gear diameter
colt 1 +3 and the shatt speed in BEPM (4 or RPS (5) and
ine this hine to the surface speed column (6) will
mne the surface speed of the cear in inches second

For example: A 27 diuneter  car ceal. 30 tarmne at o

REPM ol by has a surface spaeed of 207 per second ool

3. DETERMINATION OUTPUT VOLTAGE FOR A GIVEN MOC:
MAGNETIC PICKUP

Phe output voltgge trom o noenetie pekup as dise
propoctional to the surface speed ol the pernphers of
actuatime cear CPhas is under the condition that the o
impedance ol the conneceted creut g8 at deast 10 tnnes 1 !
mternal anpedance of the magnetic pickup at the hicioes

operating specd b An estimiate of the ontput voltage 1or o 1
cnven prekup model can then be obtaaned by connectine 1
poant qust abhtianed on the surtace specd colummn (G 1ot
model i questem m o colunn 1o The mtersecton «
Hine with the voltace colunin oSl indieate the out
that puchup

Knowledie ot the threshold voltace voquired 1o operate
mudtcatimes device will then allow you 1o determmme
lowest shatt speed at which the ndicator can be s
rehiably by workings the steps viven above in reverse orde:
Note: Voltaee caleulations are based on standard test con-
ditions for each pickup model as Listed in Specitication Shees
SR.O0R1, and may not hold true under conditions of extreme ]
hich trequency (50 KC 4+ or load impedances of less tho
10 times piekup internal impedance.,

4. DETERMINING APPROXIMATE OUTPUT FREQUENCY

With a civen gear surface speed (col. 61 and the diamiet:
pitch ot the gear tcol. 9 the same value as determin
from column (2) the output trequeney of a pickup can -
determined from the trequency column (7). This caleulation
1s less exact than the others because of the simplityin
assumptions made to reduce the number of nomouiraph
columns. Multiplying the number of teeth in the conr by
the shaft speed 1n RPS gives the exact frequency.

VALUES BEYOND THE RANGE OF THE NOMOGRAPH

Each column of the nomograph contains at least two tul,
logarithmic exveles. Multiplying any scale by factors of ten
ing the multiplying tactor along in the answer
will allow caleulations of any magnitude.

A2-6




d

l, ‘\ ‘b\ SR e = L P s o A
€50 69 TIERer & hem || .. 9
R vk Shom 05 0 2 ey i e | | e 55025 =av0r Twerss wm
o { $000 iv Wedd > .INSVRM Cesds =i00. OF M4 32 ¥ 40 Chbeb r~
SdNXid  DILINOVYN OW1D3 13 { PVt G4 iNeiNU IINLCA S¥de O 3P BV NEOME  SwOnLOW0) 1
WM WIONN MUVEME Sefade QEVONNIS X0 NOBWIRSD ¥ N
1ON0DIS ¥3d SIHONI) 033aS  I0wsHns <
. oce os 001 s o
' 8 a ; { . s ~ =
ety = | _ el
e
- i i 0z {TETIY
! 1o A s s T 5
¢ 7 2 T I A )
] \\ ! " 3 SO =y s m
e |
S% 9
$l g
5 v s = i 1
W A (] et 2|
<3l . 3 * nd ! x|
L - ‘ . .
{ . w. fi &
° i o e S
. gy al LT ¥
(B o 5 [ 2
R P R z
A b A B
| B e S~ E
£ | ==t
/ A : I e
1 " & =
N i g = i 3
it - 4 (R N T
poee- S
_ i i
| : =
o . | ! { {
! | | Bt
i W
{ ! AR TR ) L4
— —_—— e - — . w | S B |
v20 69 o aw L3303 TN e e s SRR i i rs R .
y 220 69 e o s N rwnd |
5 _ | 120w T 20, 2Awn)
" ! S el B
, T O D WAISSN NI DAt LRI kL 5y Bue W8 VR 50 U5 N B0 BN
Sanmdig J1iINOYm Um.2033 HiAmOem Oww s waOUL 2 v 50 GAMS Aswns 54 ) S : «aw FONvEY G N i i ey
=y e S A IWOI0SIMS 1NN SaB0« B, iiicl Omy ERTI Phat A L NP LAl rs LR E R A Y
(EFoR WIS i 7500 ! Y0A 5930 OL B¥3e SV MMOWE SmwO 031 40 09OY ¥ = SWR K S o 4 UNLTRGS 54 g MWONTLL 5 W S ewem) T
> 5 . 5 ,} A ! CaMi W iTuIA0 ¥ OVOL 1I0OM 40 SDUSwIiIVNWHD iNging
3 e " . i A 1 | SA0¥die  J1INOYA  OWiDINI
2 v-090€ 1300M ¢N¥Jl¢ .¥IMO4. OWIDINI —
) == =T 000 o ooe 4 e - oo oos 202 o3 °
} ‘ “ cos 00¢ or « ? 00 0 A i = i |8
| 0 (OMOIF Whe SMOW Cidg. ) vew
(oW 7S W34 EWMON) 03345 VS IR A S B
x : T
5 , :
7 o001
-
Q o
N < s
51 ot oo ® 3
o
I B S -]
& { u - 5
! < =
1! o o S :
L M £ frmnt
S 1 r i 2
| d.|. 5|l .2
i Spor g | i :
% | %
ATTE
H = Mok o 1 =¥
| . :
1 i °
W. i g or Voo { = SW
i B
{ " =
p { 4 e == i




200 69

Adn
S00 0  Iwy

BYIY MAOUL OF MO OZ  3DA30 ONILWAILDY

238 / w0 0000 uv ANVLISNOD  J3XdS  ddviuns

JONVO3gmI QYO SA d-d SLI0A
NVOEOE 8 0£0§¢ S1300W

AWO S42 O0S6S Ly S3Tdd¥ FANND SiML JION
(000! =W SWHO - JINVIIawt aVvOl
oS (S . LY wC g OS2 w02 »Og! 00! »OSs o
R ¢ BEae Pt i L 4 1 |

e - e ———

¥00 69 99-0641 £3m

.00 0 3

WYID MI00L OF Wi 02 3NAIC 9w

J3S/M 000! AV AINVLISNOD 03305
JINVOI4N QYO SA d-d SLIT0A

v4i0€ 300w
AING $a) Orrn‘ >4< w“a;ﬂ‘m»t:u Sl

(0001 :M) SWWHO - JINVQI4W OVO)
%05 Sy “ow 56 0§ w2 4 -5
b 1 1 1 1 1 '8 1

310~

<
o
5
4 “»
o
t -
i »
x
-
o
i »
m
»
x
~ 0%2
£ O0 Y
100169 .$00 O 3IINwHv3IT)
8¥39 1004 21 'mMdiig §  3DIAI0 OMIIVALLDVY
J35/% 000! iw ANWISNO) 03345 JIVINNE
IONYJIgm: QY01 SA d-d S2704A
v-090€ 1300W
ATNO $Sd) 0612 1v S$317ddv IANND SINL 310N
(0001 %) SWHO - IINVQIdNI QVOT
PREl © - a w0 %09 w6 oy »0€ *02Z 0! o
A 1 1 1 .l Y 1 1 Sl o
- os

¥¥3d 0L Wvid SLT0A

ﬁl 00§

_ <
. . . o
i 5

«
{ ' i .
o2 »
N . . -
| »>
=
FE R e o
b el °
. i . . . . . .
hd
| -~
. . . . : i i - - »
' ! -
. e T e e ———e— - - 2
(- (R
| T i
H H { 1 H H H
i e IR [ !
{ { i : {
| I g i [
P
| |
€00 69 ©9:05~ i3k _§00 0 3dwvEv3Id
WV MI00L OF Wlig 0Z 3IDAIC IMIVALIW
235/ 000! iv ANVASMOD Q334S 3OVsmnS
3IINVOIdWI OVOT SA d-d SLT0A
NVOIOE ® VOI0E 1300m
AIND Sd1 OS6S IV S3Teav 3IAMND Smi  3i0w
(000 *X! SWHO - 3ONY33dn! OvOY
»S e »Oow »s »Ool w52 w =5 » -5 c
L 1 v NI 2 1 1 1 F - 1 - L
<
°
e
S
= _ “w
_
¥
-
- % ©
=
=
- 09
L

A2-8




e pg R

"S1INIT 39VIN0A 1S31 H04 $80'8S 133HS NOILYII4ID3dS

A U 241, _ 2H, U 33S "S1300W dNXJId H04 39VLTI0A 1NdLNO TWIIdAL # 05069
g ZasstT) =5 ) égi=d 241
B, | = 7= ONINNSSY WOM4 HOMM3 3HL 39VH3AY
SELed” 01 37vdS 3HL NO %O0! Q3SV3N03Q 3MV .4, 40 S3NTVA :3LON
L SddN =4
o qu a
W SOVY $10N00Nd O¥LD3I I SA SS = OA - —— e Sd¥ —_—
S961 LHOINAAO) * d SS 2d SS N 2+L g
[sThe o] 10 s o] c.ol.lo« [o)o)] ol
tlIg — o oe
20—=|—9 wo“.IO' 2
8 1HGI0§ ~I|=o 0'1=|=09 s
vsios 9l0g ] 022 foms o+ = > 0z
£60¢ | so0=|_,; 2o~ 00! e 5
(O1A8 OA 3QIAIQ) | . = =
o€ 01=]— S o |00z e ol os
GLHOIOE VOIIE Op S=b e ov4 =
NVOIOE VOIOE - z2—|=o09 Y=l 66w 0z L
(01 A8 OA 3QI1AIQ) | = -+ =l 02
950§ VGGOE =l=00i 01=|—o009
szos  °T° v— i ¢ = ov 09
: = T “|=o0001
OL0E =S +e mjloou o84 0z— 09 00
vOvO¢ = -+ .
00140l Ol =|— 00I4 ~|—o0002 o't 00! 00!
—00v ov—|- ;
= et = 80
0z2—{—009 09— 000w 0oz
g1HOE O = =|— 90
SL0% ~|=oo00! 00I—=|—0009
Nvosos i 00202 Ot —| 002+ = 00t 002
Omo,m Owl = 0000! L
=l-o00z 002— ¥0 009
00¢ 4 0¢ 001=|— oot —|—- 00002 - 000! o
00b 40 e 00b = oot
20k 002 —|— 0009 | 009—=|- 5000 0002
= o e+ 1o 20
=1=o00001 000I—}— 00009
009 409 oob— 009 r = 000v wop
— L —
“|= 000001
008 == 08 009=_ 50002 008 <4 0002 ~ 0009 o008
b=y S
0001001 0001=— 0001X =l 10 00001 000!
Sdl 0001  ¥v3I9  X¥v3d sd2 ON0D3S ¥3d Sdy WdY ¥V39 NI
1V d-d 40 OL ¥v3id %0l ¥ SIHONI NI Q33dS ¥313WVIa HO11d H1331
+ SLT0A  HOLld  39VLI0A 03u4 033dS 39V4HNS uvio ¥v39 IvH31 INVIO 40 ON
A d °A El S N a d i
(o1 (6) (8) () (9) (s) (v (€) (2) (

e

A2-9

ACTUAL SIZE

i decaxaoacuemen



600497
5/19/75

eLectro OPERATING INSTRUCTIONS

MINI-TACH MODELS 75399-75407
GENERAL

The Electro Mini-Tach is a plug-in Frequency to DC Converter
designed primarily to accept inputs from magnetic pickups and
to provide 0-1mA to drive a meter, or 0-5V DC for other ap-
plications. Nine standard units are available to cover the
full scale input frequency ranges from 50Hz to 20000Hz. These
models are packaged in a high impact plastic case on a 12 pin
industrial plug-in base, for ease of installation and replace-
ment.

MOUNTING

The Mini-Tach models plug in to the Electro Model 58390 socket,
which is held to the panel by two screws. The socket provides
screw terminals for connecting wiring. Details are shown in
Figure 1. Mounting orientation is unimportant, but the top of
the module should be easily accessible if adjustments will be
made when installed.

WIRING CHART

TERMINAL | FUNCTION TERMINAL FUNCTION

1 ' NC j 12 NC

2 NC : 11 ‘ NC

3 +12VDC Output i 10 0-5V Output

4 ] COMMON i 5 | 0-1lmA Output|

5 AC LINE ? 8 : Input Signal
? ! |
| 6 AC LINE ; 7 Input Common
OPERATION

Apply power and an input signal. The unit will then furnish
an output which is linearly proportional to frequency over the
range of 0-1mA or 0-5 volts. Both outputs may be used simul-
taneously subject to the following conditions:

A. The load resistance applied to the voltage output should be
greater than 50K ohms.

B. The load on the current output should be present continu-
ously. Therefore, if the current output is used with a

ELECTRO CORPORATION

92
1845 S7TH STREET, SARASAOTA. FLORIDA 13580 « AREA COOE 813 IS 84N + TELEX 5.26803 A"’ 10




e —————

only.

exceeding 5000 ohms.

models.

be recalibrated.

60

F = R.

SPECIFICATIONS

Input Signal

Input Impedance

Output Signal

Power Supplied

Power Requirements

Line Voltage Stability

F = RN When

Linearitx
Accuracy

Temperature Range

— -

portable or switched instrument, the output should be
short circuited when the instrument is removed. This can
be achieved by using a shorting jack, or switch.

C. The unit should be recalibrated with both loads applied.
Factory calibration is performed using the current output

The voltage output may be used alone with any load resistance
The output ripple will increase as the
load resistance increases, especially with the low frequency

It is recommended that if the load resistance exceeds
50K ohms, the current output terminal be shorted to common to
provide a proper termination for the output filter, and the unit

When used with a magnetic pickup speed sensor, the input fre-
quency is determined as follows:

F frequency in hertz

N = number of teeth on the
rotating actuator

R = speed in RPM

Thus, it is convenient to use 60 tooth actuators, since then

1l volt peak positive, any waveform,
to 22V RMS or 10mA max.

2200 ohms resistive

A. Current output - 0 to 1lmA DC
full scale into 50 ohms load max.

B. Voltage output - 0 to 5VDC full
scale into 5000 ohms load (min.)

C. Output is directly proportional
to input frequency.

12.6V DC at 10mA to supply active
sensors such as Di-Mag

115vaC, 60Hz 3 Watts

A 10% change in line voltage causes
an output error no greater than 0.5%

Within +0.25% of full scale
+0.5% of full scale

-40°F (-40°C) to +162°F (70°C)




FREQUENCY RANGE

MODEL STANDARD RANGE ADJUSTMENT RANGE
75399 0 - 50 45 - 100
75400 0 - 100 90 - 180
75401 0 - 250 180 - 750
75402 0 - 500 450 - 950
75403 0 - 1000 950 -~ 2000
75404 0 - 2500 2300 - 4500
75405 0 - 5000 4500 - 9000
75406 0 ~ 10000 5500 ~ 20000
75407 0 - 20000 10000 - 40000

CALIBRATION

The Mini-Tach may be calibrated or adjusted by means of a
multiturn potentiometer accessible through the hole plug in
the top of the case. Connect a known frequency of at least

1 volt peak amplitude to the input terminals, and a suitable
indicator to one (or both) of the outputs (see "Operation"
regarding use of both outputs). Adjust the output so that

the reading on the indicator(s) is appropriate for the given
frequency. Thus, suppose that the desired full scale frequency
is 100 Hertz, and the available calibration signal is 60 Hertz,
the indicator should read 60% of full scale. Calibration
should always be performed using a frequency of 60% of full
scale or more. .

TROUBLE SHOOTING

In the event of an apparent malfunction, check that the input
signal is present at the right amplitude, and that the

output load is normal. (This can be done by interchanging

a good module.) In case of erratic behaviour, monitor the

12V DC supply (pins 3 and 4), this should be a constant voltage
of about 13 volts nominal value. If it is low or erratic,
check the AC line voltage, and if this is correct, return the
unit for repair.
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52.106
6~21-65

eLecTRo OPERATING INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
MODELS 3070 AND 3075 MAGNETIC PICKUPS

LISTED WITH UL FOR USE IN
HAZARADOUS LOCATIONS CLASS I GROUP D

INSTALLATION

Installation of Models 3070 and 3075 magnetic pickups in Class I
Group D hazaradous locations requires the use of appropriate con-
duit fittings. They are provided with a 1/2" internal pipe thread
fitting to accomodate rigid conduit or conduit fittings, and they
are provided with 18 inch leads of #18AWG stranded wire for field
splicing in conduit boxes suitable for the application.

Models 3070 and 3075 require a 3/4-20-UNEF threaded mounting hole
or 3/4" clearance hole.

SPECIAL OPERATING INSTRUCTIONS FOR
INSTALLATION IN HAZARDOUS LOCATIONS

Ingstallation adjustments of spacing to exciter gear or adjustment
of load impedance must insure that the magnetic pickup does not
generate voltage higher than the allowable 95 V RMS (or the egqui-
valent 270 V peak-to-peak) under any normal or anticipated fault
condition.

Maximum current rating for Models 3070 and 3075 will not be ex-
ceeded under any load condition if the 95 V RMS (or 270 V peak-
to-peak) is not exceeded.

See paragraphs "Adjustment" and "Output" of Magnetic Pickup Opera-
ting Instructions 52.065B attached to determine voltage output to
be expected under anticipated operating conditions. Curve 69.038
is applicable to determine effects of spacing variation.

Whenever possible the installation adjustments should be verified
by operating the equipment before the equipment is installed in
the "hazardous location" environment.

l of 8

ELECTRO CORPORATION
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CAUTIONS

Do not connect magnetic pickups to source of power; magnetic pick-
ups are self generating devices and do not require external power.
Application of external power may result in burned out coils.
(Non-repairable)

Do not exceed temperature ratings.

When internal power dissipation combines with ambient temperature
conditions to raise case temperatures above 200° F, excessive de-
terioration of coil insulation will result.

Exposure to lower than rated temperatures (operating, in transit,
or storage) may result in the coil becoming discontinous (non-
repairable).

Prior to opening any of the conduit points or fittings within the
hazaradous location area, measure the magnetic pickup output voltage
at the instrumentation terminals. Do not open any fittings if
voltage is present at the terminals. The equipment on which the
magnetic pickup is installed muct be stopped to discontinue genera-
tion of an output signal.

NOTE: THE FOLLOWING INFORMATION IS EXCERPTED FROM THE CODE DIGEST
BULLETIN 2750 "HOW TO COMPLY WITH NATIONAL ELECTRICAL CODE
REQUIREMENTS FOR HAZARDOUS LOCATIONS" PUBLISHED BY THE CROUSE-
HINDS COMPANY.

CONDITIONS CAUSING HAZARD

A Class I location is defined as one in which flammable gases or
vapors exist in.quantities sufficient to render the atmosphere
explosive or ignitible. The words "quantities sufficient" imme-
diately raise the questiom: "What quantity of such liquid will
produce a dangerous atmospheric condition?"

It is rarely possible to answer either of these questions easily
or categorically. Many factors, some of them variable, are in-
volved: temperature, barometric pressure, humidity, ventilation,
ratio of volume of room to amount of liquid being vaporized, pro-
cesses used, and construction of utilization equipment.
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Portable gas analyzers are available which will show, with accep-
table accuracy, the percentage of gas or vapor in the air at the
instant the measurements are made. However, because of the like-
lihood of a change in one or several of the factors mentioned,
dependence for safety on such data is apt to be dangerous. Then
too, this method can only be used on actual installations in
operation, not on contemplated installations.

Many users of gases and volatile flammable liquids are not aware
that a relatively low ratio of gas or vapor to air results in an
explosive mixture. Under favorable conditions, a very small
quantity of the hazaradous gas or liquid can create a hazaradous
location. The probability that the concentration may be above
the upper limits should never be considered as affording any de-
gree of safety. 1In order to reach the upper limit, the concen-
tration must first pass through the explosive range. Should a
source of ignition exist or come into being when the concentra-
tion is between its explosive limits an explosion is the almost
certain result. The electrical source of ignition may be an arc,
a spark, or excessively hot apparatus.

SELECTION OF EXPLOSION-PROOF EQUIPMENT

In order to determine the type of equipment needed for a parti-
cular location, it is first necessary to classify the gases and
liguids used according to Article 500 of the National Electrical
Code. The explosive atmospheres are divided into groups A, B, C,
and D according to the characteristics of the gas or vapor in-
volved. 1In selecting a device, care should be used to make sure
that it is suitable for the group or groups involved in the
hazaradous location.

Devices suitable for use in Class I locations are not necessarily
suitable for Classes II and III. Many of them are suitable, but
if so, usually they are so listed. It is possible that a device
suitable for Class I locations would, when blanketed by dust,
overheat in a Class II location, or the presence of dust might
interfere with safe operation in some other way. Devices listed
for Class II have been investigated and found to be safe for use
in atmospheres containing hazaradous dusts. Care should be taken
in selecting the correct equipment for-each location.

3 of 8

A2-16

L sasmes e evu froes>. e



52.106
6-21-65

MAXIMUM PERMISSIBLE TEMPERATURES FOR NEC CLASS I

AND CLASS II HAZARADOUS LOCATION EQUIPMENT

Class I, Division 1. Maximum exterior temperatures in 40° C. am-
bient as previously established by UL.

Group A - 280° C. (536° F.) Group C - 180° C. (356°F.)
Group B - 280° C. (536° F.) Group D - 280° C. (536°F.)

Class I, Division 2. *Maximum interior 80% ignition temperature
on lamps resistors, coils, etc., i.e., other than with arcing in-
terior devices.

Group A - 240° C. (464° F.) Group € = 144° . (291° F.)
Group B - 468° C. (874° F.) Group D - 224° C. (435° F.)

*General NEC grouping - for other specific vapors, refer to NFPA

data on ignition temperatures using 80% of the degree Centrigrade
ignition temperature. Consideration must be given to the actual

ambient temperature condition.

WIRING METHOD - CLASS I, DIVISION 1

501-4. WIRING METHODS. Wiring methods shall conform to the
following:

(a) CLASS I, DIVISION 1. 1In Class I, Division 1 loca-
tions, threaded rigid metal conduit or Type Ml cable with ter-
mination fittings approved for the location shall be the wiring
method employed. All boxes, fittings, and joints shall be
threaded for connection to conduit or cable terminations, and
shall be explosion-proof. Threaded joints shall be made up with
at least five threads fully engaged. Type M1l cable shall be in-
stalled and supported in a manner to avoid tensile stress at the
termination fittings. Where necessary to employ flexible con-
nections, as at motor terminals, flexible fittings approved for
Class I locations (explosion-proof) shall be used.

(b) CLASS I, DIVISION 2. 1In Class I, Division 2 loca-
tions threaded rigid metal conduit or Type Ml cable with termi-
nation fittings approved for Class I locations shall be the
wiring method employed. Type M1l cable shall be installed in a
manner to avoid tensile stress at the termination fittings.
Where provision must be made for limited flexibility, as at
motor terminals, flexible metal fittings, flexible metal conduit
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with approved fittings, or flexible cord approved for extra hard
usage and provided with approved bushed fittings shall be used.
An additional conductor for grounding shall be included in the
flexible cord unless other acceptable means of grounding are pro-
vided.

501-5. SEALING. Seals are provided in conduit systems to prevent
the passage of gases, vapors or flames from one portion of the
electrical installation to another through the conduit. Such com-
munication through Type Ml cable is inherently prevented by con-
struction of the cable, but sealing compound is used in cable
termination fittings to exclude moisture and other fluids from the
cable insulation, and shall be of a type approved for the condi-
tions of use. Seals in conduit systems shall conform to the
following:

(a) CLASS I, DIVISION 1. 1In Class I, Division 1 locations,
seals shall be located as follows:

(1) 1In each conduit run entering an enclosure for switches,
circuit-breakers, fuses, relays, resistors or other apparatus
which may produce arcs, sparks or high temperatures., Seals shall
be placed as close as practicable and in no case more than 18
inches from such enclosures.

(2) In each conduit run of 2-inch size or larger entering
the enclosure or fitting housing ‘terminals, splices or taps,
and within 18 inches of such enclosure or fitting.

Where two or more enclosures for which seals are required
under Sections 501-5 (a-1,2) are connected by nipples or by ruhns
of conduit not more than 36 inches long, a single seal in each
such nipple connection or run of conduit would be sufficient if
located not more than 18 inches from either enclosure. Ordinary
conduit fittings of the "L", "T", or "Cross" type would not usually
be classed as enclosures when not larger than the trade size of the
conduit.

(3) In each conduit run leaving the Class I, Division 1
hazardous area. The sealing fitting may be located on either side
of the boundary of such hazaradous area, but shall be so designed
anc¢ installed that any gases or vapors which may enter the conduit
system, within the Division 1 hazardous area, will not enter or be
communicated to the conduit beyond the seal. There shall be no
union, coupling, box or fitting in the conduit between the sealing
fitting and the point at which the conduit leaves the Division 1
hazaradous area.
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(b) CLASS I, DIVISION 2. 1In Class I, Division 2 loca-
tions, seals shall be located as follows:

(1) For conduit connections to enclosures which are re-
quired to be approved for Class I locations, seals shall be pro-
vided in conformance to Sections 501-5 (a-1,2). All portions of
the conduit run or nipple between the seal and such enclosure
shall conform to Section 501-4 (a).

(2) In each conduit run passing from the Class I, Divi-
sion 2 hazardous area into a non-hazardous area. The sealing
fitting may be located on either side of the boundary of such
hazardous area, but shall be so designed and installed that any
gases or vapors which may enter the conduit system, within the
Division 2 hazardous area, will not enter or be communicated to
the conduit beyond the seal, Regid conduit shall be used between
the sealing fitting and the point at which the conduit leaves the
hazardous 2rea, and a threaded connection shall be used at the
sealing fitting. There shall pe no union, coupling, box or
fitting in the conduit between the sealing fitting and the point
at which the conduit leaves the hazaradous area.

(c) CLASS I, DIVISION 1 and 2. Where seals are required,
they shall conform to the following:

(1) FITTINGS. Enclosures for connections or for egquip-
ment shall be provided with approved integral means for sealing,
or sealing fittings approved for Class I locations shall be used.

(2) COMPOUND. Sealing compound shall be approved for the
purpose, shall not be affected by the surrounding atmosphere or
liquids, and shall not have a melting point of less than 93° C.
(200° F.).

(3) THICKNESS OF COMPOUND. In the completed seal, the
minimum thickness of the sealing compound shall be not less than
the trade size of the conduit, and in no case less than 5/8 inch,

(4) SPLICES AND TAPS. Splices and taps shall not be made
in fittings intended only for sealing with compound, nor shall

other fittings in which splices or taps are made be filled with
compound .
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(5) DRAINAGE. Where there is probability that liquid or
other condensed vapor may be trapped within enclosures for con-
trol equipment or at any point in the raceway system, approved
means shall be provided to prevent accumulation or to permit
periodic draining of such liquid or condensed vapor.

(6) MOTORS AND GENERATORS. Where the authority enforcing
this Code judges that there is probability that liquid or con-
densed vapor may accumulate within motors or gernerators, joints
and condult systems shall be arranged to minimize entrance of
liquid. If means to prevent accumulaticn or to permit periodic
draining are judged necessary, such means shall be provided at the
time of manufacture, and shall be deemed an integral part of the
machine.

(7) ASSEMBLIES. 1In an assembly where equipment which may
produce arcs, sparks or high temperatures is located in a com-
partment separate from the compartment containing splices or taps,
and an integral seal 1is prcvided where conductors pass from one
compartment to the other, the entire assembly shall be approved
for Class I locations. Seals in conduit connections to the com-
partment containing splices or taps shall be provided in Class I,
Division 1 locations where required by Section 501-5 (a-2).

WIRING METHOD - CLASS I, DIVISION 2

In Class I, Division 2 lccations either rigid conduit or Type M1
cable with termination fittings approved for Class I locations
must be used. The junction and pull boxes need not be explosion-
proof. There are many types of junction and pull Condulet (R)
boxes suitable for Division 2 locations (501-4 (b). Where pro-
vision must be made for limited flexibility, Crouse-Hinds Type
EBY heavy-duty cord connectcr may be used.

SEALING CLASS I, DIVISION 1 and 2

Seals are required for the purpose stated in 501-5 and for the
prevention of precompression or "pressure piling" of vapors or
gases in condult systems. Several types orf sealing Condulet
fittings are available from Crouse-Hinds. Some may be used
only in vertical conduit runs, others may be used in either
vertical or horizontal runs.
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Note that in Division 2, the conduit between the seal and the ex-
plosion-proof enclosure must be rigid conduit with threaded

joints - this because threadless connections are not flame-tight.
(501-5 (b) 2).

Ordinary pothead or transformer compounds are not suitable for
seals 1in Class I locations They have neither the strength nor

sealing characteristics necessary. Use only Crouse-Hinds Chico A
sealing compound with sealing Condulet fittings.

Splices and Taps must not be made in sealing Condulet fittings as
they are not designed for this purpose; neither should splices or
taps in other fittings be covered by compound. (501-5 (b) 4).

In vertical conduit runs where water accumulation is probable,
Crouse-Hinds types EYD or EZD drain seals should be used. They
provide continuous draining and prevent water accumulation,

which impairs conductor insulation (501-5 (b) 5). If water accu-
mulation is probable in horizontal conduit runs, conduit should be

graded away from seals to enclosures where Crouse-Hinds Type ECD
breather-drains are installed.
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INSTALLATION INSTRUCTIONS

Bulletin 0-419

MERCOID SERIES D" REMOTE BULB TEMPERATURE CONTROLS

(The following instructions apply to all Mercoid Remote Bulb Temperature Controls prefixed by letter "D"’)

g
STD. L b ]
FLANGE CASE#
o

—_——— 80110M CONNECTION

—

GENERAL PURPOSE
Prefixed by
DA, DL, DR, DS

ENCLOSURES—TYPE NO. PREFIX

WEATHER RESISTANT
Prefixed by
DAW, DLW, DRW, DSW

EXPLOSION PROOF EXPLOSION PROOF
Prefixed by Prefixed by
DAH, DLH, DRH, DSH DAE, DLE, DRE, DSE

CONTROL NUMBERS
Part of the control number following Type No. Prefix identifies the style of
the control case
The digit 5 of 35,235,435,535 denotes a plain case with bottom connection
The digit 8 of 38,238.438,538 denotes a tlanged case with bottom connection
The digit 9 of 39,249,439 539 denotes a flanged case with back connection

CIRCUITS (SWITCH OPERATION)
Suftix number after control number denotes number of circuits and circun
operation Examples TYPE DA-35-2 suffix -2 indicates circuit is to open
on temperature increase. TYPE DSW-235-3 suftix -3 indicates circuit 18 to
close on temperature increase FOR EXPLANATION OF CIRCUIT SUFFIX
NUMBERS AND VARIATIONS SEE PAGE 4. Seres D-200 and D-400
available SP-ST only

LOCATION AND MOUNTING OF CONTROL CASE

Follow equipment manufacturer's instructions or proceed as follows
Vibration causes erratic operation of any instrument and shortens its life
It is important to select a location that is reasonably free of vibration. All
ontrols must be mounted vertical and level

GENERAL PURPOSE TYPES DA, DS DL,DR these controls without
flange mounting are mounted by means of a bracket supphied with control
When cantrols are provided with a flanged case for panel mounting mount
by means ot holes provided in tlanged part ot case. See drawing 1000F page 4

WEATHER RESISTANT TYPES - DAW, DSW, DRW, DLW for
surface mounting only. Has flanged case with bottom connection. See draw-
ing 1062 page 4

EXPLOSION PROOF TYPES-DAE, DSE, DLE, DRE, DAH, DSH,
DRH --Mount by means of mounting lugs which are a part of the control
housing. See drawings 98D and 1350, page 4

LOCATION OF REMOTE BULB
TO INSURE PROPER CONTROL OPERATION
1. The temperature sensing bulb should be completely immersed in the
medium being controlled
2 BULBMUST BE CORRECTLY LOCATED AND PROPERLY INSTALLED
so that the temperature changes at the BULB reflect actual temperature
changes of the medium being controlled
3. Be sure that bulb will not be affected by external temperatures
4 It ambient conditians eftect Bulb or Well, insulate exposed surfaces
5. Bulb may be installed vertically or horizontally. The following precautions
should be taken
a Bulblocation should not exceed an elevation greater than 6 ft_ above
or below control case especially on range No. 3 and up Higher
elevation may require compensation 1n control setting
b Oo not install bulb in a dead end of a pipe, tank, etc, where it
would not be subjected to free circulation of the medium being
controlled lllustration No. 5
¢ It bulb No 2 or 2A is located in pipe or duct with diameter larger
than the bulb length, the bulb can be installed perpendicularly into
the pipe f protected from possible damage due to flow velocity
d Hbuib2 or2A 1510 be inserted into a pipe with a diameter smaller
than the bulb length (example a 2-7/3" long bulb in a 1* pipe the
bulb should be located longitudinally in the pipe so that the entire
length s exposed to the flowing medium Example replace an
elbow n the pipe with a tee and install bulb as shown in drawing
No. 6 and 7 If pipe 1s 1 in diameter or less. provide an enlarged
section around the bulb so that it does not seriously restrict fiow
e When No 2 0r 2A bulb is to be inserted in a rapidly flowing stream
of fluid in a pipe or duct, make sure that it s mechanically protected
against the velocity in order to prevent the bulb from breaking off
the capiliary

BULB PROTECTION
There are three ways to protect bulb No. 2 or 2A:
Before tightening packing gland, pull bulb back into union as far as
possible (standard No. 2 bulb with 3/4™ union only). The union is
recessed to provide some support
2. Where insertion depth is greater than Bulb length use Extension Sleeve
"'B'" see drawing Nos. 8, 9 and 10
3. Separable well see drawing No. 10. Well slows down heat transfer of
temperature changes to the bulb and consequently increases response
time of the control. Union will slide back on capillary allowing complete
immersion of bulb in any depth of well. For Wells, see below
FOR DIMENSIONS OF BULBS SEE CHART - PAGE 3
Caution —When installing bulbs with union connections be careful not to
twist the flexible tubing. Loosen packing nut or union so that the union can
turn freely around tubing . After union s firmly secured to pipe or tank, poOSI-
tion bulb by sliding tubing thru unicn and then tighten the packing gland nut

ILLUSTRATION ILLUSTRATION
ILLUSTRATION NO. 5 NO. 6 NO. 7
INCORRECT
INSTALLATION RECOMMENDED
Note that a very small portion INSTALLATION

of the bulb 1s exposed to the
direct path of medium being
controlled. Section contain-
ing bulb has no flow so s
temperature s affected by
radiation to or from the sur-
raunding air

These two illustrations indicate the
bulh 1s completely exposed (in direct
path! of medium being controlled

CROSS AMBIENT TEMPERATURE BULBS

Cross ambient conditions exist when the temperature surrounding the con-
trol case can be either higher or lower + 10 F. from the temperature setting
for which the control i1s to operate. Example Operating point 60°F , con-
trol located in an unheated building subject to seasonal temperature
changes -10 F. in winter, +95F. in summer.

To insure proper operation under cross ambient conditions, Bulb Nos. 1A
or 2A must be used.

WHERE TURBULENT OR FAST FLOWING LIQUIDS PREVAIL
Bulb supports for Bulbs No. 2 and 2A are used where the bulb 1s mounted
in turbulent or fast flowing liquids or where it 18 desired to insert the remete
bulb at some distance within a vessel, pipe, or tank—See ‘B lustral un
Nos 8, 9 and 10. The remote bulb should be positioned so that at least one
inch of the bulb is within the extension sleeve (dim “B'") in order to ins ire
firm support. No. 2 and 2A bulb unions are threaded to receive extension
sleeves "B Extension addition “A" permits extending the mounting thru
insulation

-B . < et
e RS

ILLUSTRATION NO. 8 ILLUSTRATION NO.9

CONTINUED ON PAGE 2
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WELLS
Wells (dimensions “A' and "C"—
see drawing No. 10) are used to
protect the remote Bulb from phy-
sical damage or to permit removal
of the bulb without draining the

system. i

[ J—
The use of a well, will of course Eti — o
increase the time lag of the control m ,i
—the temperature change of the o = o

controlied medium must be trans
mitted through the wall of the well
and then to the temperature sensi-
tive bulb of the control. Thus, when
wells are used, it 1s important that
the well dimension “C" be equal to,
or greater than the buib length “B" n order to insure that all of the
temperature sensitive bulb s within the hquid area

WIRING

Wire in accordance with local electrical codes or follow equipment manu-
facturer’'s recommendations On general purpose controls, do not attach
ridged conduit to case Use a short strip of BX to relieve conduit expansion
and contraction strains

I —

ILLUSTRATION NO. 10

Where a control 1s connected directly into the load circuit, it must be con-
nected info the hot side of line

Do not overload electrically —see nameplate attached to control for electrical
rating

ADJUSTMENTS

How To Set Operating Point Of Control

m DOUBLE ADJUSTMENT TYPES—
FULLY AUTOMATIC

Prefixed by DA, DAE, DAH, DAW -
Provided with double adjustments
Adjust the upper pointer to set the !
“high" temperature point for switch |
operation. Adyust the lower painter
to set the "low' temperature operat- '

ing point. The difference between the
upper and lower pointers is the oper-
ating differential between “on-off L

switch operation. Minimum differen- POINTER
tial for each range 1s shown on Page 3

FULLY AUTOMATIC

Pretixed by 0OS, DSE, DSH, DSW
Equipped with a single adjustment The
scale sets the

E SINGLE ADJUSTMENT TYPES
|

sinqle pointer on the

temperature where switch operation |
occurs. Ditferential is lixed (not adjust {
able). For tixed ditferential ot each SINGLE

respective range, see Page 3 L ADJUSTMENT l

MANUAL LOCK TYPE RESET CONTROL

Operates automatically on a decrease
of temperature with provision for man-
val reset when temperature 1s below
set point

Pretixed by DL, DLH, DLW, DLE-—a
single adjustment sets the low temper-
ature operating point of control at any
value on the scale range

The control will operate automatically
at the set point only on a drop of tem-

must be operated manually to restore the circuit to the original posi-
tion after automatic operation. Example—Type DR-35-3L: circuit will
open automatically on a temperature rise to the temperature indi-
cated by the pointer on the scale—no matter how much the tempera-
ture dropsthe circuit will notreclose until the reset button is operated.

Suffix -L denotes control will operate automatically on an increase.
Suffix -U denotes control will operate automatically on a decrease.

TWO-STAGE TEMPERATURE CONTROL

SERIES D-400

TYPES DA-435 DAW-438, DAH-435, DAE-435—This series incorporates
two single pole, single throw magnetic mercury switches, actuated by the
same Bourdon Tube. The operating point of each switch is adjustable thru
an outside adjustment. The change in temperature which opens and closes
each switch at its respective setting 1s the “fixed differential” (sensitivity
of the switch. The temperature represented by the difference between
the two adjustment points is the temperature ‘spread’’ between operation
of the two switches Upper pointer indicates the operating point of the
high' temperature circut, Lower pointes indicates the operating point of
the “low'' temperature cicunt

Upper pointer

Lower pointer

Example Setting: Type DA-435 Specification No. 4122, range 0-75 F. with
lower pointer set at 25 F. and upper pointer at 50 F., both circuits will be
closed when the temperature is 25 F_and lawer. When temperature rises to
25 F. mercury switch “A' will open its circuit. When temperature rises to
50 F. mercury switch “B" will open its circuit, both switches remain open
above this setting. The fixed differential 'sensitivity of each switch for this
particular range and setting 1s 2 F_and upon a drop in temperature, mercury
switch “B" will close its circuit at 48 F_and mercury switch “A' will close its
circuit at 23 F

SERIES D-400 RANGES AND DIFFERENTIALS

Maximum Minimum Fixed

Range Adjustable Temperature Temperature Spread Differential

No Working Must Not Belween Switch Each Switch

Range F° Exceed Operation (Sensitivity)

Low Med High Low Med Yigh

1A 60 +30 120 30 5 8 8 4 2
1 304 60 120 18 10 5 4 2 i
2 075 120° 12 ? 4 3 2 1
3 25 100 120 9 6 3 2 1'% Y%
4 50 150 170 2 12 7 4 2 1
5 100200 220 1 8 1 2% 1% ‘
6 140-250 260" 15 9 S 2 } 1% 1
7 150 270 285 17 I S 2% | 1% 1
7A 200-300 J20° 12 8 44 3 ] 1Y% i
8 | 250380 400 18 ie 5% 3% 1% 1
BA “ 280 41 440° 20 9 6 3 % |1
9 | 370-530 | 550 u 12 1 ‘i L) 2 [

perature

The DL lock type feature permits the circuit to be reset and locked
into position, when temperatures are below control setting

The lock feature remains in effect until the temperature hasrisen to a
value above the control setting. Lock then releases and the circuit
s held in the reset position due to the temperature nse. 1t will
remain in the reset position untll it s called on to again operate
automatically on a temperature drop to the selected setting.

m SEMI-AUTOMATIC CONTROL

WITH MANUAL RESET [

Pretired by DR with suffix -L or -U
example: OR-35.2U A single adjust
ment sets the operating point for auto
operation A push button reset

CONTINUED NEXT COLUMN

mahic

I!!!T——/

L ADJUSTMENT

SERIES D-400
SWITCH OPERATING SPECIFICATIONS

(n otdering select operation desired. add suffix number of specifica
tion to the type number of control EXAMPLE Type DA 435 4122

SPECIFICATION NO 4122
Onecircuitopensonintrense
of temperature —second ¢ir
cuil opens on further in

ctemse of tempersture
CONTACT POSITION
SPECIFICATION NO 4129
Specification | Switch Inter High ol ‘”t:;' ko sl ol
No Mk Low mediate
cire
az A ON OFF oF¢ il
8 ON ON OFf
4129 A OFF ON ON :"lcvncnqm NO. 4132
8 OFF OFf ON Ofh €itcuits open Bt inter-
. mediate ture. One
a3 A ON OFF OFF circy ! closes on increase of
B OFF OFF ON temperatute above neutral
-4123 A OFF ON ON 1one—second circult closes
8 ON ON OFF on decrease (n temperature
below Neutral 2one
SPECIFICATION NO. 4123, Both circults ciose af interme temperature One circuit opens on

Increass of temperature above neulral rone nd circult

neuttal 100

n empe

tute below
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OPERATING RANGES— DIFFERENTIALS
Al o8 S'V’\‘"-y‘-f\ nr:‘x‘.'w :” LS';“)SUT DOUSLE ADJUSTMENT DOUBLE ADJUSTMENT SINGLE ADJUSTMENT
only en controls incorpo- = Aot
ok ercury switches for double | pa g pAWES, DAN-3, DA, DAW 130, DAN.3S, 8.3, 08.28, DEH.2,
hrow two pole operation, the dif- DAE-S DAE-S3S DSE-D3S
ferentials are approximately double o ENTIAL OIFFERENTIAL FIXED DIFFERENTIAL
those of standard single pole circuits WHEN OPERATING POINT WHEN OPERATING POINT WHEN OPERATING POINT
IS SET AT 1S SET AT 1S SET AY
ADINSTALE ANINON
orFtuATING LU YEMPERATHRE nien uED. Low LU L) LU Low HIGH »eo Low
st LS LU0 r f * L f e s ¥ i
b £aceen
80 +30°| 1A 120°F he 10° 15° gy 6° 12° J5¢ 25° 30°
30 +60° 1 120°F 3* g 12 Z° 4° 8° 07° 1.5* 1.0
" 0-75° 2 120°F 1:5° 4 8° ES® 3° i 06° 10° 1.5°
d 0-75° 2A 240°F 15 4 8°
25-100° 3 120°F Jig 3 3 1.0° 2 32 06° 10° 1.5°
i 50-150° 4 170°F 2° 6 12° 2 4° 2" 071° 0.9° 1.5°
J 100-200° 5 220°F phs 55" g° 1® z 3* 08° )52 30°
*140-25%0 6 260°F 3° 6° 10° 1° 2% 32 08° 1:5° 30°
i 150-270 7 285°F 3° i 12° 18 2° 32 08° 1:5° 3.0°
200-300 1A 320°F 3° 6° 10° 1.5% 32 6° 08° [5° 30° |
250-380 8 400°F 3° 6° 12° 1° 2° 3° 08° 15 20°
| 280-415° 8A 440°F 52 8° 8° S &° 9 35 30° 50°
370-530° 9 550°F 4 8° 140 25 3 L 10° 150 30°
BULB SPECIFICATIONS
BULB NUMBERS MATERIAL RANGE NUMBERS
- BULS LENGTH APE ATION D";a;f” A
Tubing RANGE RANGE RANGE RANGE RANGE RANE
O MIN INSERTION DEPTH 11A2 2A 3 4 56,7,7A 8 8A. 9
BULB NO ONE
U COPPER B=4-78 |B=4-7 & ";‘z:l B=3 .:‘A’I"
L R
i under presture STAINLESS = NOT
»' STEEL B=514"]B-514¢ AURIL B=514 B=514
} L NO ONE A
| S B CoPPER B=13 o 8=13 B=13 B=13 Sd
e u s R
l ; fas s =5 T::ar'xicj‘::l:mb\:c‘ SV;;?I{ESS B=1§ ‘:2{‘ Bw=16" B=16 B-16 B 16"
BULE NO. TWO
4 For liguids o coprek  § E=dct 4t fEma 4] NOT E=278 AYRIE
| O ey wm.u
.l."\ [/ 0a ) STAINLESS
X187 Uie— g — STEEL Fgma-78 fE=a-T 8 V2L E=¢78 fE=478
st oot ey | coma fe=zae] WL [emnsefe-zae] ecnss |
‘ —ra e
oy i /16 O Pl ‘T, STAINLESS
SRR Casoos ) | movemenieir] STt §o 0 e o fe-rssefem1ss e | €158 Je-1558
: fe— g —1 note s
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,l BULB NO. FOUR
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E ntiol case can vaty both above and below temperalure at male IPS union Available only for ges 5 to 9 inclusive
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EXPLANATION OF CIRCUIT W LOCKING DEVICE
SUFFIX NUMBERS When the control has been adjusted to desired range, the locking
bar may be inserted between the adjustment screws with slot pass-
pem-tmducs "‘T' H ing over the projecting lug. By placing a sealing wire between the
Circuit Response to locking bar and the hole in the lug protruding from adjustment as-
Suffix Pressure sembiy, adjustments cannot be tampered with.
No. CIRCLIT Increase
For DAH, DXAH, DSH, DXSH, u,ling wire may pass through
2 — SP.ST Opens locking bar and hole in hub above adjusting knobs.
= y DAW, DRW, DSW, adjusting knob cover
-3 b Sy SP.ST Closes may be sealed in place with sealing wire through cover bolt hole.
: 4 ppP-ST Closes
= DIMENSIONS
-5 Tamy 3 Pole. ST Closes e
] et |
B 26 ‘ Ty SP-ST Closes Dilind taeped § ’
b Deaather abded o !
38 ¢ ¥ SP.ST Opens st il
sl = 310 mossleg |
1 bl | ‘
54 = DP-ST Opens ~ OS5 L
i : T NONCMPE
4 =y 3 Pole ST Opens B {
sy | DP-ST Closes :‘:T,"',,'.‘,'f'.“ '
o { Piovided o wde [ j
i 1wy | & DP-ST | Closes ) s )
13 | T3 | / /K
| ; /
Ve DP-ST Opens %
| 3 <
{ = {
H ~ SP.DT { One Closes as Other Opens v 5
’ L \r/
153 = SP-OT { One Closes as Other Opens
‘ 2 CIRCULTS | CLOSE Seinst vy it
156 |T=m "y CIRCUIT | OPENS el G
| ! ] T
v cireutt | EXPLOSION PROOF 3
: 155 | ===y 2 é.npé uITs | CS%EEJS Pretixed by l Drawing No. 1350 l
: 2 i DANM, DLH, DRH, DSH,
T | DXLH, DXRH, DXSH
SP-DT | One Cioses as Other Opens
X ‘[ Rear Flange MIE Hole "
- ALARM | CLOSES 9.8 g fow
160 > SP-ST | OPENS 9.5 | T zf Jf; :
| | e
| SP-DT | One Opens as Other Closes ‘ oS
05 | =0  sp.sT | CLOSES ‘ ) 3=
| 1 - o e
; SP-DT | OneC Other O =~ PR i
{ - SP- | ne oses as Other Qpens = - Sl |
» | = ST.sT | QPENS ; 8 i il
! | RS
; , y ; i
| TWO CLOSE | } b fr Al
; 804 } g;‘; DP.DT ) TWO OPEN 1 R -.f ; W \
i b Limpn sial; %
' 1 ! 7 Opeesting ﬂ Ly
5 - | ! tmen? ~Saad
815 | &> 4 Pole ST Close {PS  Atjusiments Condurt
| | = 1 —— : Gasketed Cover UM Ty
| 816 | &=X 4 Pole ST [ Open WEATHER RESISTANT
H L [ S 1 Prefixed by R
% = DAW, DRW, DSW, = " Ty
- RS DXAW, DXLW, DXRW, K DXSW { = e “"W"
NOCROTS {
COM 5L ANGE SCRY W -
€ SERews : gt LDuwlng No. 1062 ] TR\ F
-3 % \
S |
o <
e =
s =5 >
| ¥
[ | 2 s
P | gl . —
man | -1 Ty g Shcilng W ¢
f . s¥ oo : EXPLOSION PROOF
7 ’ . Prefixe
% PLAIN CASE ~ BOTTOM CONNECTION — BACK CONNECTION 13 THRER . DAE, p:g'_.ndnggosg,
GENERAL PURPOSE 64 nouss DXLE, OXRE, DXSE
f DAWB'L";:V FLANGE FOR SURFACE MOUNTING
| ‘ox y FOR N
: | DS, DXA, DXL, DXR, DXS OR GENERAL PURPOSE CONTROLS | orawing No. 980 ]
B Drawing No. 1000B | l Drawing No. 1000F l
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INSTALLATION

INSTRUCTIONS Bulletin No.

MERCOID SERIES “D” PRESSURE CONTROLS 0-0118R
WITH HERMETICALLY SEALED MERCURY SWITCHES & BOURDON TUBE POWER ELEMENTS

(The following instructions apply to Mercoid Pressure Controls prefixed by the letter “D°* except Series
“DP’ Differential Pressure Controls.)

{ 5 J
| S
:J i | | =
| 8
e 116 Il 2
! ’ tl .
LEo ! LB
" > FLANGE CASE
«BOTTOM CONNLCTION WATERTIGHT OR :
WEATHER-RESISTANT ) EXFLOSION PROOF
Prefixed by DAW, DRW, DSW, EXPLOSION PROOF DAE. DLE. 'l’,'“}_"" £ |
GENERAL PURPOSE Prefixed by N3-DAW, N3-DRW, N3-DSW b 2 « DRE, DSE :

DA, DAF, DL, DR, DS, DRF, DSF

Prefixed by
DAH, DAHF, DLH, DRH, DSH

CONTROL NUMBERS

Part of the control number identifies the type of control case. The
dipt 1 of 21, 31, 41, 61, 61, 81, 221, 231, 241, 251, 261, 281,
421, 431, 441, 451, 461, 521, 531, 541, 551, 561, 581, denotes a
ain case with bottom connection.

The digit 2 of 22, 32, 52, 62, 222, 232, 242, 252, 262, 422, 432,
452, 462, 522, 532, 562, denotes a plain case with back connection.
The digit 3 of 23, 33, 43, 53, 63, 83, 223, 233, 243, 253, 263, 283,
423, 433, 443, 453, 463, 523, 533, 543, 553, 563, 583. denotes a
flanged case with bottom connection

Ihe digit 4 of 24, 34, 54, 64, 224, 234, 2564, 264, 524, 554, denotey
s flanged case with back connection.

CIRCUIT SUFFIX NUMBERS (SWITCH OPERATION)

tx number after control number denotes whether circuit s to
1 or close on increase or decrease of ,_essure, etc. Examples:
DA-21-2 -suffix -2 indicates circuit is to open on pressure
increase. Type DSW-221-3 suffix -3 indicates circuit is to close on
pressure increase. FOR EXPLANATION OF CIRCUIT NUMBERS
AND VARIATIONS SEE PAGE 4

LOCATION AND MOUNTING

elect a location recommended by equipment manufacturer. Note
Vibration causes erratic operation of any instrument and shortens

\
ife 1t is important that a location be selected that is reasonably
free from wvibration caused by reciprocating or rotating machinery,

Where excessive vibration occurs, use a remote connection and
t it by means of a mounting bracket or separable flange
table on order). Where pulsations, pressure surges or water
r are present, protect the control with a surge tank or
bber

MOUNT ALL CONTROLS VERTICALLY AND LEVEL

JENERAL PURPOSE CONTROLS: Prefixed by letters DA, DAF,
DEF. DL, DS, DSF. Install control firmly in a LEVEL POSITION.
o not mount control by twisting the case, use wrench on the
cauare part of the %" bottom pipe connection. To level, sight across
L two cover screws or check the lower end of the glass opening in

to wer that the control is lined up horizontally. (On controls

“ perating range of 500-5,000 psi. be sure that the special

sealing * (with Teflon insert) is turned to the uppermost threaded
section of the '2' pressure connection. Apply a flat open-end
wrench to the flat side of the bottom pressure connection when

piing the control, After it has been properly connected, be sure to
tighten the sealing nut in order to assure a leak-proof connection).
On general purpose controls provided with a flange, mount by
means of the three holes in flange - see drawing No. 1000B page 4.

WATERTIGHT OR WEATHER RESISTANT TYPES: Prefixed by
letters DAW, DRW, DSW, DLW, N3-DAW, N3-DRW, N3-DSW,
N3 DLW: Supplied with flanged case, bottom connection only, for
surface mounting. (see drawing No. 1062, page 4) Install firmly in
a LEVEL POSITION. Do not mount control by twisting the case,
use wrench on the square part of the '4' bottom pipe connection.
Be sure pipe connection is in a vertical position. After cover is
properly attached with name plate on bottom of cover, sight across
the lower end of the glass opening in cover to see that control is
lined up vertically

EXPLOSION PROOF TYPES: Prefixed by letters DAH, DAHF,
DRH, DSH, DAE, DRE, DSE: (see drawings No. 1350 and 1062,
page 4) Mount control level by means of mounting lugs attached to
control housing. Line up horizontally by sighting across the left and
right conduit hubs

WHEN IN DOUBT AS TO EXCESSIVE VIBRATION USE A
REMOTE CONNECTION

NOTE:

SERIES D-30, D-230, D-430, D-530 (i.e., DA-31-3, etc.) when used
for steam with operating ranges 35 psi or higher, must be siphoned
to prevent live steam entering the Bourdon tube. On high pressure
steam in excess of 100 psi, use a remote connection (see illustration,
page 1).

SERIES D-20, D-220, D-420, D-520 (i.e., DA-21-2, etc.) incor-
porate an orifice as standard in the bottom stem to dampen out
surges or pulsations.

[ ACCESSORIES '
| |
d
| / |
| Romate ¢ Ly |
emote Connection CKET y
| No0.49-62 (300 psi. ! ET“.I")SII?':;(‘)'(‘) psi.)

| No.49-62HP (Lo 2500 psi.) 0.33-25 56-57 (2,000 n\l,l‘

WIRING

Wire in accordance with local electrical codes or equipment man-
utfacturer's instructions.

For general purpose controls use a short piece of BX be‘ween the
rigid conduit and the control so that it will not be subjected to
conduit expansion and contraction. Where control is directly con-
nected into load circuit it should be connected into hot side of line.
For electrical rating see nameplate attached to control case.

ADJUSTMENTS

HOW TO SET OPERATING POINT

DOUBLE ADJUSTMENT TYPES-FULLY AUTOMATIC:

Prefixed by DA, DAF, DAE, DAW,
DAH, DAHF - provided with dou-
ble adjustments. Adjust the upper
pointer “*C" to set the HIGH PRES-
SURE POINT for switch operation.
Adjust the lower pointer “U" to
set the LOW PRESSURE OPER-
ATING POINT. The difference be-
tween the HIGH and LOW pointers
is the operating differential be-
tween “‘on-off'’ switch operation.
Minimum differential for each re-
spective range is shown on page 3.

SINGLE ADJUSTMENT TYPES-FULLY AUTOMATIC

Prefixed by DS, DSE, DSF, DSH -
equipped with a single adjustment
The single pointer on the scale sets
the pressure where switch operatio..
occurs. Differeptial 1s fixed (not ad-
justable). Example setting: Type DS-
21-2 range 0-60 psi. circuit opens
on pressure rise. If pointer is set at
40 psi., the control will operate to
OPEN circuit at 40 psi and RE-
CLOSE CIRCUIT AT THE FIXED
DIFFERENTIAL OF 4 PSI.

For fixed differential of each range Single Adjustment
see page 3.

(Continued on page two)
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ADJUSTMENTS (CONTINUED)

SEMI-AUTOMATIC CONTROL WITH MANUAL RESET

Prefixed by DR, DRF, DRH, DRE,
DRW-with suffix -L or -U. Example:
DR-21-2U. A single adjustment sets
the operating point for automatic
operation. A push button reset must N
be operated manually to restore the
circuit to the original position after RESET
automatic operation. Example: Type
DA-21-2L circuit will open auto-
matically on a pressure rise to the
pressure indicated by the pointer on
the scale - no matter how much the pressure drops, the circuit will
not reclose until the reset button is operated.

ADJUSTMENT

Suffix -L denotes control will operate automatically on an increase.
Suffix -U denotes control will operate automatically on a decrease.

MANUAL LOCK TYPE RESET CONTROL

Operates automatically on a decrease
of pressure with provision for manual
reset  when  pressure is below set
point

Prefixed by DL, DLW, DLE, DLH:
a single adjustment sets the low pres-
sure operating point of control at
any value on scale range.

The control will operate automatic-
ally at the set point only on a drop
of pressure. The lock type feature
permits the circuit to be reset and RESET
locked in position when pressures

are below control setting.

ADJUSTMENT

The lock remains in effect until the pressure has risen to a value
above the control setting. Lock then releases and the circuit is held
m the reset position due Lo the pressure rise. It will remain in the
reset position until it 1s called on to again operate automatically on
a pressure drop to the selected setting.

TWO STAGE OPERATION (CONTINUED)

EXAMPLE SETTING: - Type DA-421. Specification No. 4122,
range 0-60 psi. With lower pointer L'’ set at 25 psi. and upper
pointer **U’ at 50 psi., both circuits will be closed when the pres-
sure is 25 psi and lower. When pressure rises to 26 psi. mercury
switch “A" will open its circuit. When pressure rises to 50 psi.
mercury switch *B" will open its circuit; both switches remain open
above this setting. The fixed differential (sensitivity) of each switch
for this particul range is 1 psi and upon a drop in pressure,
mercury switch “B'" will close its circuit at 49 psi and mercury
switch “A"" will close its circuit at 25 psi.

TWO-STAGE PRESSURE CONTROLS
SERIES D-400

Types DA, DAW, DAH, DAE - with suffixes 421, 423, 431, 433,
451, 453, 461, 463, etc. Followed by specification numbers 4122,
4123, 4129, 4132.

This series incorporates two single pole, single throw, magnetic
mercury switches, actuated by the same Bourdon tube. The operat-
ing point of each switch is adjustable thru an outside adjustment.

The change in pressure which opens and closes each switch at its
respective setting is the fixed differential of the switch. The pressure
represented by the difference between the two adjustment pointers
is the pressure ‘“‘spread’’ between operation of the two switches
(see illustration).

Upper pointer **U" indicates the operating point of the HIGH pres-
sure circuit. Lower pointer ‘'L" indicates the operating point of the
LOW pressure circuit, See switch operating specification chart on
this page.

wIT
o CH . SWITCH A

|
|
f .
e

TWO-STAGE PRESSURE CONTROLS
SERIES D-400

RANGES AND DIFFERENTIALS

Mimmum Fized
Ad). Maximum Bourdon Pressure Spread Differential
R;nn Vlaom" Mo;mmy .'rh : 'S‘"I”h. Each Switch
0. ange urge steria witc | (s ‘
. & oOperation | ¢ ) ]

For Steam and Other Applications: DA-431, DAW-433, DAH-431, DAE-431

2 -30% Vac. 309 4" Hg. 1 Hg. Vac
3 10” Vac. 124 304 2% psi V’ psi
2A Ilf §(s¥' a ;a psi a psi
s Py
5 2-% 804 5 ur % rn
6 5-1 125¢ 1 psi 1 ps
7 5.1504 2004 10% psi | 1% psi
8 5-2004 2404 38 15 pst 1% pnt
9 10-300¢4 4004 Brass 25 psi ’ 2psi
21 | 25°Vac. 504 | 125¢ | Brass | 7 psi | 1pst
For General Pressure Applications: DA-421, DAW-423, DAH-421, DAE-421
288 10° Vac. 75¢ 2004 Stee! 7 psi 1% psi
5 2- 1204 Stesl 6 psi 1%
55 5-10 3004 Steel 8 psi 2ps
18 5-150¢ 3004 Stoe! 10 psi 2 psi
8S 10-2004 3004 Steel 10 psi 2psi
9s 10-300¢ 5004 Stee! 20 psi 4psi
108 25+ 8004 Stee! 40 psi 7 psi
118 50-1 15004 Stoel 100 psi 10 pst
128 100-1500¢4 20004 Stoel 150 psi 12 psi
138 300-2 30004 Steel 250 psi 20 psi
158 ‘ <$mm 7000 Stesl lg
26S | 30°Vec. 75¢ | 3004 | Steol | 10 psi | 2 psi

SPECIFICATION NO. 4122

SWITCH OPERATING SPECIFICATIONS

Onecircultopensonincrease In ordering, select operation desired, add suffix number of specifica
of pressure—second clrcult 1,0 1o {he type number of control. EXAMPLE Type DA 431 4122

opens on further increase of

e CONTACT POSITION

SPECIFICATION NO. 4129 Specification| Switch Low Inter- High

One circult closes on in- No L Pressure mediate Pressure g

crease of pressure—second Hi-Vac Pressure Lo Vac .

clrcult close: further in- = - e - - 3

crease of pressurs. AT OoN OFF OFF 3
~Aiz2 8" ON N QFF s

SPECIFICATION NO. 4132 e T OFF N N ;

Both circults open at inter- 4129 OFF OFF ON ..

=LA s T P S K

an ON OFF OFF ]

sure above neutrsl zone— of OFF OoN S

second circult closes on de- - OFF ON ON

crease in pressure below ney- -4123 ON ON OFF

tral 1one

SPECIFICATION NO. 4123, Both circuits close st intermediate pressure. One circuil Opens on increase
©of pressure above neutral zene—second circult opens on decrease In pressure below neutral rone

-,
0"...
upa

5~747)
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PRESSURE CHART FOR SERIES "D" MERCOID PRESSURE CONTROLS

OPERATING RANGES—-ADJUSTMENT —DIFFERENTIALS—ELECTRICAL RATINGS
CONTROLSWITH BOURDON TUBE POWER ELEMENTS AND MERCURY SWITCH CONTACTS

| ADJUSTABLE FIXED
| CONTROLS WITH MERCURY SWITCHES DIFFERENTIAL DIFFERENTIAL
. S (SP.ST) CLOSES on Increane DOUBLE ADJUSTMENT SINGLE ADJUSTMENT
5 153 (SP-DT) One opens as other closes for setting both “‘on’’ and ‘‘off’’ operating points. Adjustable operating
i | Maximum differential —full scale. point. Ditferential
] differential listed below. fixed NOT ADJUSTABLE
: ADJUSTABLE
APPLICATION OPERATING RANGE SEE CODE A sk cODE B see cope C
Bourdon tube material RANGE NO. Sseml sl
| PSIG DA-31 DA-531 DS-231
: _ 0-30" Hg. Vac. 2 2" Hg. 1" Hg. 0.2" Hg.
[ 10" Hg. Vac. 12 3 1 PSIG 0.5 PSIG 2 oz.
[ 1/8-15 PSIG 1 it 1 PSIG 0.5 PSIG 2 oz.
' ] FOR GASES, STEAM 1/8-20 PSIG 3A 1 PSIG 0.5 PSIG 2 o0z.
[ OR LIQUIDS 1-35 PSIG 4 1.75 PSIG | 0.75 PSIG 4 0z.
i . %(;zIAgJ:;E:;o% 25" Hg. Vac. 50 27 3.5 PSIG 2 PSIG 7 oz.
: ] TUBES ; 2-60 PSIG 5 3 PSIG 1 PSIG 6 0z.
s 5-100 PSIG 6 3.75 PSIG 2 PSIG 7 oz.
5-150 PSIG 7 6 PSIG 3 PSIG 8 oz.
10-200 PSIG 8 8 PSIG 3.5 PSIG 12 0z.
10-300 PSIG 9 12 PSIG 6 PSIG 16 oz.
‘ DA-21 DA-521 DS-221
30" Hg. Vac. 60 258 6 PSIG 3 PSIG 12 oz.
30" Hg. Vac. 75 26S 8 PSIG 4 PSIG 12 oz.
2-60 PSIG 58 4 PSIG 2.5 PSIG 0.5 PSIG
FOR GASES OR 5-100 PSIG 6S 6 PSIG 3 PSIG 0.75 PSIG
LIQUIDS L G
 NOT INJURIOUS TO _ 10-200 PSI 8S 8 PSIG 4 PSIG 0.75 PSIG
403 STAINLESS STEEL 10-300 PSIG 9S 14 PSIG 7 PSIG 1 PSIG
__BOURDON TUBES | 40-350 PSIG 9AS 14 PSIG 7 PSIG 1 PSIG
25-600 PSIG 108 25 PSIG 15 PSIG 2.5 PSIG
50-1000 PSIG 118 60 PSIG 40 PSIG 10 PSIG
100-1500 PSIG 128 90 PSIG 50 PSIG 12 PSIG
i 300-2500 PSIG 13s 150 PSIG 100 PSIG 15 PSIG
! 500-5000 PSIG 158 450 PSIG | 200 PSIG 150 PSIG
DA-41 DA-541 DS-241
‘ 5.75 PSIG 23E 3 PSIG 2 PSIG 0.4 PSIG
FOR 'UERDIlDU.ssTO 10-150 PSIG 24E 6 PSIG 3 PSIG 0.75 PSIG
__NOT INJURIDUS TO
17316 STAINLESS STEEL 10-300 PSIG SE 18 PSIG 5 PSIG 3 PSIG
_BOURDON TUBES 30-400 PSIG 21E 30 PSIG 15 PSIG 5 PSIG
‘ 75-800 PSIG 22E 75 PSIG 35 PSIG 12 PSIG
100-1000 PSIG 11E 100 PSIG 45 PSIG 18 PSIG
200-2500 PSIG 13E 210 PSIG 110 PSIG 50 PSIG
! CODE | CIRCUIT| AC CAPACITY DC CAPACITY | HORSEPOWER
TINGS SUFFIX | 120V.| 240Vv. “uov 120v. 240V AC DC
ELECTRICAL RA 2,-3 | 10A, SA. 3A. 10A. SA. N l'{J
P CIRCUIT SUFFIX NOS. A 153 | AA | 2A ® A 2A. 178 A
‘§ -2 SP-ST OPENS ON INCREASE ) 2,3 | sa| 2a NA 2%A. 1A, 1/8 1/10
' -3 SP-ST CLOSES ON INCREASE
.153 SP-DT ONE OPENS AS OTHER CLOSES C <2,-3 [ 0.3A. | 0.15A. NA 0.15A. | 0.07A. NA NA

L NOTE: - Differentials listed above are for SP-ST operation only. When controls incorporate two mercury switches for double throw

or two pole operation, the difierentials are approximately double those shown for standard single pole, single throw controls.

FOR MULTIPLE CIRCUITS SEE PAGE 4.

:‘
!
|
|




— BACK CONNECTION

FLANGE FOR SURFACE MOUNTING
GENERAL PURPOSE CONTROLS—CATALOG No. 17-26

LOCKING DEVICE

When the control has been adjusted to desired range, the locking bar
may be inserted between the adjustment screws with slot passing
over the projecting lug. By placing a sealing wire between the lock-
ing bar and the hole in the lug protruding from adjustment as-
sembly, adjustments cannot be tampered with.

For DAF, DRF, DSF, DAW, DRW, DSW, adjusting knob cover may
be sealed in place with sealing wire through cover bolt hole. For
DAH, DSH, sealing wire may pass through locking bar and hole in
hub above adjusting knobs,

CAUTIONS
When testing a boiler or system, never exceed maximum pressure rating on
control or it may be seriously damaged. Remove control if higher pressures
are required.
Do not fail to use a siphon on steam where range is 35Ibs. or more. Control
movement must not be oiled.
Do not overload - note electrical rating on nameplate and be sure total
current passing through switch is within specified rating.

THE MERCOID CORPORATION, 4201 BE

LMONT AVE., CHICAGO, ILL. 60641
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| SERIES

301

FLANGE
OPTIONAL }

Armature Tune]

! SUPPORT |
i EXTENSION | [
| ‘

| ROD GUIDE —

| BUSHING

‘ |
| FLOAT ROD ;

FLOAT CLAMP [
(UPPER STOP)

FLOAT CLAMP
| (LOWER STOP)

ILLUSTRATION No. 1

OPERATING CHARACTERISTICS

A float is fixed by means of rod clamps stops) above and
below the float on a float rod connected to a magnetic
armature at its upper end. The armature 1s moved up and
down inside a tube within a switch enclosure. One or two
switch operating assemblies are mounted on the armature
tube As the float is raised or lowered by liquid level
changes, the armature is moved into or withdrawn from the
field of the switch magnet, resulting in operation of the
switch assembly or assemblies to open or close their
respective switches. Float should not move up and down on
the tioat rod —it should be n a fixed position on the rod
Float position on rod determines switch operation

EXPLANATION OF TYPE AND CODE
NUMBERS

Example: Type 301C-4820
301 is the type number, letter “C" identifies type of enclo-
sure 4820, designates circut

ENCLOSURES

GENERAL PURPOSE enclosures are identified by the
letter “G" in type number as in 301G

WEATHER RESISTANT enclosures are identified by the
letter “W' in type number as in 301W.

EXPLOSION PROOF enclosures are jdentified by the
letter “E" in type number as in 301E

VAPOR PROOF—EXPLOSION PROOF enclosures are
identified by the letters "EV" in type number as in 301EV.

SPECIAL FEATURES

SEMI-AUTOMATIC with manual reset) operates automat-
ically on level fall only—manual reset required on level rise
This operation identified by the letters “RU" in type number
as in 301GRU, 301ERU

WIDE DIFFERENTIAL (single stage only) available
only for controls with mercury switch contacts. Pro-
vides approximately double the fixed level change
("D in Liquid Level Change Table) between on and
off switch operation. ldentified by the letter ‘D' in
type number as in 301GD.

440 VOLT SERVICE for controls with mercury

MERCONTROL LIQUID EEVEL CONTROLS WETTESNAP-ACTION SWITCHES
FOR PRESSURIZED OR NON-PRESSURED TANKS OR SUMPS

| BULLETIN
| NO.0-420A

WHERE TURBULENCEORFAST FLOWING LIQUIDS
PREVAIL and insertion depth is over 16 or more, use a
support extension with a rod gurde —see illustration No 1
Support extensions of specified lengths may be obtained
from The Mercoid Corporation or made from 3 8 pipe,
threaded at each end

On installations where the control is to operate in a stand-
pipe, no support extension is necessary and the tloat may be
positioned at any point over the entire length of float rod

HOW TO ASSEMBLE FLOAT, ROD, STOFS

It support extension is required, insert rod through rod
guide bushing and support extensions. Attach float rod to
coupling (llustrations No. 1 and 2 protruding from armature
tube. Fasten support extension to armature tube by means
of the threaded section inside of armature tube Fasten rod
guide bushing ‘with Teflon insert to bottom of support
extension. Place top float clamp stop on rod and tasten it at
the desired position. Insert rod through float and secure to
float rod by means of bottom float clamp stop Be sure that
float is secured in position by both top and bottom clamps
stops' with no play between them Location of tloat on the
rod determines level effecting switch operation

If support extension is not used, attach the float rod to the
rod coupling and install float as described above

P. | ELS Al IFFERENTIALS
SEE TABLES ON OPPOSITE PAGE

WIR!

Wire in accordance with local electrical codes or follow
equipment manufacturers instructions.

On single stage controls, once the float has been pos:-
tioned, the operating point can be adjusted shightly by
loosening the BRASS screw and raising or lowering the
switch assembly

To remove ar position switch assembly, loosen BRASS
screw (tHustration No. 2). Align wiring block to face
condult opening and tighten BRASS screw of switch
assembly. Note that the 3/4" NPT conduit connection
(on all types) can be rotated 3609 to facihitate wiring.

CAUTIONS

Keep cover on control mechanism at all ttmes Do not ol
any parts. Do not overload electrically—see rating stamped
on nameplate

A3-10

| Armature switch contacts only. Identified by the digit 5 in Cir-  p————
| [—“'— cult specification umber such as 5820, 5821. O -
! ggRA[SVSl two stage f‘m‘v;lum. 440v. l|<:I|m|lel:‘; to SP-ST in eag;; CIRCUIT ARRANGEMENTS. SINGLE STAGE
l ll MERCURY | stase. Controls using mercury switch contacts
! S .~ SWITCH LOCATION AND MOUNTING | foremaTing| circuiT CIRCUIT RESPONSE
3 ASSEMBLY CIRCUIT |ARRANGE- TO LiQuID
! All controls must be mounted vertically with switch mech- | | -SPEC.NO. | MENT _LEVEL CHANGES
| - anismn a level position. All piping including flange it used, | ' —
must be installed to provide level control mounting i No'4820| SP-ST O Closes as level falls
} r When a flange is not required, the control may be installed | ,-; S R -
+ NPT by using a 3 4 tapping. provided a hand hole or suitable No. 4821 SP-ST Closes as level rises
i 3 4 NPT COND opening 1s available for installing the tloat _—t
cm;s JROTATABLE 5 P One circuit closes as
FLOATS-(PRESSURE AND No. 481 SP-DT ~ % other circuit opens
TEMPZRATURE RATINGS) = LB
| No.4814 | DP-ST %= Closes as leve! falls
| 4-1/'2 Copper 150 PSI| @ 300°F. MAX. | (NO. 45-43-1) |
ROD COUPLING — e — i No.4813 | DP-ST =
N — 300 PSI @ 500°F. MAX. y = 7% Closes as level rmes
1T 304SS | 400 PSI @ 100°F. MAX, | (NO-45-30)
ILLUSTRATION No 2 —_— sl ! TWO-STAGE OPERATION
= | 300 PS| @ 500°F. | | (WITH MERCURY SWITCHES)
e = 3-12x6°SS. 450 PSI @ 100°F (NO. 45-80) Any two Circuits shown In circuit arrangement
A — - | table are available on each stage for 120 240 volts
MATERIALS OF 7 CODE'i | 1@4’5"“}0—0" MA}: (1‘0 f5—‘°’A two stage operation. example 4820 13 designates
CONSTRUCTION | 450 PSI @ 100°F. MAX. a SP ST lower stage to close as level falls and a
77304 S S | 425 PSI @ 200°F. MAX. | (NO. 45-50) DP ST upper stage open as level falls
&
FLOAT ROD—%388 or Ire el Aot " CIRCUIT ARRANGEMENTS (ME ]
FLOAT ROD--303SS or 3165S TEMP | ROL 250 F RANG N RCONTROL
FLOAT STOPS—Brass or 3045S WA T REIHE GORTRUL S ‘ with snap-acting switches) f
sgr:g?:aEfrT;OTSISON-S'”I FLOAT | size uunJ no:g'ﬁ%cu Single-Specification No. 7810 (1) SP-DT Switch
oalv - SSV e A%k | Stage Specification No. 7806 (2) SP-DT Switches i
ROD GUIDE—303 th Teflon 1253 | oy =T R T
BushiAe; * FLANGES 2001 Two - Specification No. 7810 10 SP-DT Each Staae
Armature Tube - 304SS [ 300 Stage Specification No. 781006 SP-DT Each Stage |
Armature—430SS > - Specification No. 7806 10 SP-OT Each Stage |
| 7" |Same as above for 8 flange | Specification No. 780606 SP DT Each Stage J
L FOR OPERATING LEVELS AND DIFFERENTIALS SEE TABLES ON OPPOSITE PAG!F’
it EESREREEE

+

-
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LIQUID LEVEL CHANGES IN INCHES FOR SWITCH OPERATIO

-

] SINGLE STAGE
| 4l FIXED LEVEL
::'.‘J.'v'f ¢ -":%.v'ﬂl WINIBUS NIGH LEVEL | BAXINUM (OW LEVEL | tlll:‘l‘ > atrwian (OPERATING POINT ON RISE v
85 - STAINLESS STRLL OPLRATING POINT "Illllﬁwll' | N AND OFF
(ON misL)
FROM TOP OF FLANGE | FROM TOP OF 'llI“ |

VPR s %" 1 T - i s D FIXED LEYEL CHANGE 10 RESKT
T ss 938" 1 i i 534"

10 I~ ¢ ) 101/8° %" :T’ 172" 5 OPER PONT ON DRIP4 '.
17 s§ 1034 %" 17 6
31216° §§ e i) s 'f " 1 ) 58" BOTTOM OF Tk 4
e/ C (BN 108" I /8" [ GUCH NOTE
IS Lol L it L L : Float travel is limited by the

0 Jae LT e i “ I LL lower extremity of the arma-

s e i Gl i 172 Ll ] ture tube. or when provided,

312067 S 938" % i 18 I 5 ] by the end of the support ex-
2 C (VS ] 7" * +‘ 614" ] tension. Float rods and exten-
4127 8§ [EN | 108~ 'T 8 ] 614 sions may be altered to obtain

u e 318" %" 1t T ! s the minimum and maximum
78S TEVE w6 T 12" 1 GRS operating leve!s shown in the
Y1/216° §§ 918 - i I - J tables.
RV a3 r2* 16" i 8 1 618" If control has been furnished

1727 §S 838" n* 1 i~ | 612" for specified operating levels,

% ”c 958" %" i 58 l 68" the float rod supplied will pro-
1< 8§ 10 3/8° %6 58" ] 678 [ vide + 2" adjustment of such
31216° $S (RS @ 1 1 8- levels

3 7%6 [EIS 190" )i e Saps o If tank depth is critical a sec-
178§ 934" %" 3 634" tion of float rod below lower

m 7SS (AWE % 1 EICH 1 634" clamp (stop) may be cut off

TWO STAGE OPERATION

S
I

MERCOID

conNTROL | R

e Hoag ~ e

Rag Trade Mark Marca Registiada Maraue Deposee Maria Regsiiace Marchio Regstrato Regatiert Varemee £ roeiiagenes Warenzs ches

ted States of Averca Grew

Ay So

17N

THE MERCOID CORPORATION, 4201 BELMONT AVE., CNICAGO ILL. 60641

115 Montgomery Street, San Francisco, Calitorng 94104

Perna 19090

t Britan Canede Argentine Chile Monduras Mesico Peru Urugusy Brazi Vererues France
A7 Swecen Denmark Norway Beig um Moland Wes! Germany

UPPER STAGE LOWER STAGE
FLOATY il LEVEL CHANGE BUS TANK
SPECIFIC € - corrtn wINiaUs OPF LY FINED LEVEL WAXINUS OPERATING |  FIXED LEVEL | SETWEEN STAGE otr REQUIRED
CRAVITY 35 - STAIMLESS POINT Cuamer ¢ mr ' wANmCL & l‘ QPLRATIONS SLL0% L0
STEEL TOP OF FLANGE TO mEsET TOP OF FLANGE ﬂ TO mESET L OPERATING POINT
(On misE) ow osoP (Ow DROP) ! on st 1 ™
IRVl 8 114" 1z | e ] awe | s i
4127 8§ 71e" 13/8° 1457 | i I 2143 | s34
e | " C 4 34" 16" | v |l 1 | 3
| 1" 8§ 10 i 86" | v VI 6
| | 31206 SS " e 108 | 18 214" 1 S/8°
[ 127 C 18" 138" CH W 74" ] 614"
412" 88 118" 1 %" 3 IS Iy
0 " c e - | 286" 12| 218 14"
{ ! i ‘
[ 1- s 10 w |l %" ] e |l 218" 614" |
‘ | 312167 sS 1 11727 | A s i ane ol s
| | 127 ¢ ’” VS i @ | 1/8° 214 [ 638"
| | ais-ss 1 | T e [T _ep |
© ’ ”c 9 8" 2 /8 218 | 658"
| 1 1" §8 10” " 6" 58" 218" | 658" |
31/206” SS - 158" - 114" 214" [N
- A
| 412" 88 i " 118 ) el DE| 634-
no | ¢ i ' 1e- 26 58" | 618" ;
| - 5§ ! 10 " % 58" 218" ] 68
I ], ‘.‘VI‘GAVQS e |34 N 114 214" | LN J
@ | "¢ 5 - s I ] A | 734"
| - 58 9 2% st || 236" 234" |
0 | $S [ i 269" | 214" 1 1347 ]
UPPIR STAGE NOTE " o P -
control has been furnis
 OPERATIG OBV ON IS I}'/oa! !ra:el ISI hmllt’e: by the for specified operating levels,
=i LOWER STAGE ower extremity o e arma-
g 0D L1 [U7e Libe. or Lhen provided the float 'r,od supplied will pro-
oWl § ! '+ vide + 2" adjustment of such
10 . by the end of the support ex-  [eye/s.
,‘ lml tension. Float rods and exten- If tank depth i e,
IRy . I _ sions may be altered to obtain ank depth is critical a sec-
o a the minimum and maximum  tion of float rod below lower
L PUC AN MBSy Operating levels shown in the clamp (stop) may be cut off
PRSP S SR—— - ~~m—~  {ables
L]
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MERCOID
CONTROL

v

MERCOID SERIES 401
MAGNETIC LIQUID LEVEL CONTROLS

TOP MOUNTING—FOR PRESSURIZED OR NON-PRESSURIZED TANKS OR SUMPS

ENCLOSURE
TYPE "G

FLANGE
3 NPT

| t UPPER STOP

FLOAT
CAGE

FLOAY
ROD .

RSN,

FLOAYT GUIDE
BUSHINGS LOWER 8TOP

|~
SPACERS j 4 b

lllustration No. 1

snass screw .". e
g s
N ]

-
..lzl

34" NPT.COND
CONN. ROTATABLE
TO e

SPRING
CLIP 8"

Armature tube 1
———
K

_l'

Wustration No 2

SR

INSTALLATION INSTRUCTIONS

APPLICATION

SERIES 401-1 Single Stage Operation—Adjustable high and low operating levels.
SERIES 401-2 Two Stage Operation—Adjustable operating levels plus high level alarm or trip.
SERIES 401-3 Two Stage Operation—Adjustable operating levels plus low level alarm or trip.
SERIES 401-4 Two Stage Operation—High and low alarm or trip with adjustable spread

between stages.

OPERATION

Mercoid Series 401 Controls incorporate magnetically actuated switch mechanisms which
are operated by a magnetic armature placed by float action into or out of the magnetic field
of the switch magnet. The armature operates within a nonmagnetic tube within the switch
enclosure. The switch mechanism (including the tilting Mercoid mercury switches) are
mounted on the armature tube. Poles of the switch magnets face the armature tube and
when Hoat action moves the armature into position to attract the magnet, tilting of the mer-
cury switches takes place. As the armature 1s moved out of position, the magnetic attraction
is broken and the mercury switches tiit back to the ariginal pasition. The armature tube and
switch  structures are designed so that two switch mechanisms may be stacked on the
tube, each responsive to different float levels for individual two stage operation

ENCLOSURES
General Purpose enclosures are identified by the letter “G" in type number as in 401-1G
Weather Resistant enclosures are identified by the letter "W ' in type number as in 401-1W.
Expiosion-Proof enclosures are identified by the letter "E'" in type number as in 401-1E

FLOATS <(PRESSURE AND TEMPERATURE RATINGS) FLANGES (ASA SPECIFICATIONS)
4.1 2° Copper | 150 PSI @ 300 F. MAX.| (NO. 45-43-1) 417 Float STEAM |COLD NON-BHOCK
] 300 PSI @ 500°F. MAX. 6 Castlron 1250 1750
4127304 S S| 600 pst @ 500 F. MAX. [ (NO- 45301 [ [ 6 Cagtiron (Heavy Duty)| 2508 4000
sr 2y s |00PSI@SOF MAX. [ L LI s vl
S 450 PSI @ 100°F. MAX. | NO: 5" Flange for 3-1/2° x ¢' FLOAT
[ _—— e same
[ 7- Copper 150 PSI @ 300°F. MAX.| (NO. 45-49) ratingeias abeve.
1 450 PSI @ 100 F MA; §° Flange for 7 FLOAT
7°30¢ S.S. 425 PSI @ 200 F. MAX.| (INO. 45-50) same ratings as above.
300 PS! @ 500°F. MAX
MAX l!n; N!IB[ CONTROL —2%0°F
MOUNTING

Select location recommended by equipment manutacturer. Be sure opening in vessel is
large enough so that the float and float cage (if used) are properly contained. Before install-
ing, check nameplate for Type Number and Circuit Specification Number and follow in-
structions under each specific type as shown on the following pages.

The guide rods for the float cage are %As" in diameter and threaded on one end for screwing
into tappings of the flange. The float guide rod spacers are held in place by a bushing at
the bottom of the rod. Float guide rods may be shortened to the desired length by using a
hacksaw. NOTE—if float is to operate in a suitable standpipe, guide rods are not necessary.

CAUTIONS
Be sure switch mechanism 1s mounted n a vertical position. Keep cover on control head
at all times. Never o1l switch mechanism. Do not overload—see slectrical rating on name-
plate
Weather-Proof Types (W) are provided with drain (vent) hole in bottom ot enclosure base
which must be kept open Explosion-Proof (E), observe cover instructions.

IMPORTANT —On two-stage units the upper and lower mercury switch assemblies are not
interchangeable with the exception of circuit specification No. 4815 (SP-DT ) Interchang-
ing two-stage units will reverse switch action from that obtained in its original position
~—see circuit response table for respective upper and lower units under each specific type
number

CONTINUED NEXT Plﬂka_lz

o



<o

e MERCOID TYPE 401-1 SINGLE STAGE OPERATION
"  WASHER Adjustable High and Low Operating Levels
pz " It MERCOID TYPE 401-2 TWO STAGE OPERATION
HJ Adjustable Operating Levels Plus High Level Alarm or Trip
1 [ Before installing, check armature rod assembly (illustration Nos. 2 and 3). Press down on the adjusting SPRING
| “ { | CLIP "S" which releases PIN "P" and pull out entire armature rod assembly. Check to see that SNAP WASHERS
—r&‘- W' are properly located in slots as indicated by illustration No. 2. A SNAP WASHER “"W" must be in slots
[ 2,4,5and 7. Note that an extra washer is located in slot No. 1 which serves no purpose except as a spare washer
| ﬁ The other compaonents must also be positioned as shown
ﬁ]: After determining that the assembly is correct, note the four holes on
a7 the armature tube marked 2, 5, 8, 10 above designation “401-1 or 2"
S e e,
:I‘r; Insert PIN “P" in proper hole in accordance with table shown on right FLOAT ROD HOLE
«15 Assemble switch mechanism (illustration No. 2) to mounting flange LE"'GT” NUMBER
: or other mounting method. Do not twist the control case by hand, use gf ""33"",06 " Z
S e’ a wrench on the hex section of the %" NPT connection. Connect float ov:, 61t 1o 9 f1 8
w dp rod to armature rod and lock with coupling nut. Place float on rod with O »r9ft 10
eii: upper and lower float stops. Secure tloat stops in place for low and S
"i:,, high level operation. Note float diagram and level change table for high
‘:Ii”’ and low level limitations
I
‘-}‘1‘ For the initial settings of float stops for operating levels, it may be assumed that level line on float is at center of
a7 float. Stop may be positioned to locate center of float at the desired level distances trom top of mounting flange
;_,: pin i Float level line will vary somewhat in operation and with respect to differences in floats and specific gravities Note
™ thatfor Type 401-2 the top and bottom float stops determine the operating levels A" and "'B" for the lower mercury
i N | switch umt. The top mercury switch unit operates upon a fixed level nse above “A". (See float diagram, dimen-
We U f sion “C"
n7 w i | Assemble guide rods to flange and secure their bottom ends together with 401-1 FLANGE
J«Ji the spacers and clamps provided (illustration No. 1). Insert float structure into &::{
"‘ vessel and bolt tlange into place - LZZZZZZZZg
\ TO REMOVE MERCURY SWITCH ASSEMBLY 5 ‘
| The mercury switch mechanism is easily removed. First loosening set screw p:.:
Lol I in retainer ring (illustration No 2) after which, loosen the brass screw and lift ': a
[ up entire assembly. When reassembling be sure switch mechanism is posi- i»

SPRING [ A z
= cup-s" tioned at the bottom of the armature tube within the control case. Note: Where L] oz
=TT two mercury switch assemblies are used (Type 401-2) the first switch assembly ;3 ;'.‘

must be positioned at the bottom of the armature tube and follow this by posi- =! a2
tioning second switch assembly on top of the first one—second assembly tg .
ek =18 must also be as far down on the armature tube as possible. This is important L ok :;
as incorrect nasitioning can result in operating failures. The switch magnets CH re
must assume their proper relationship to the armature within the armature 5.‘- Y
L I8 tube as it is raised and lowered by float action. :E 22
Align wiring block to face conduit opening and tighten brass screw to secure E L
switch mechanism into place. Replace retainer ring and tighten with set screw. g'a' 1
lllustration No. 3 WIRING - TB ¢
Wire in accordance with local electrical codes. Make sure that each mercury bettom of tenk _ y
switch unit 1s properly positioned as explained in preceding paragraph.
CAUTIONS See page 1. @012
174474 /7 SR U
ALARE
TYPE 401-2 TWO-STAGE ST 1 M ?
TYPE 401-1 SINGLE STAGE CIRCUIT ARRANGEMENTS “\p'e & N
T a (10% ]
CIRCUIT ARRANGEMENTS STAGE |SThee . l:‘. Ceo | & ?
il X | 23
. |
cimcutr cimcurr ortraring| AR, . ety - ie
SRR | seswaennan | Sgec SERE SSEAENLS THRNE 0 STaael 13013
[ level DROP 10 1 OROP £3 4
BP-8T | Cloee on lovel miGE | Mo- 4829 SP-ST | Clove onlovel RIGE |No 41 | -1 & ' £
[ level RISE o level RISE 2
SP-ST | Close on level DROP | Mo. 421 SP-ST  Clove on level DROP |No 4821 | — o g o
spor | Sne it Ontime | we. a seor | Qnn st ORI an |1 i3 i
OP-8T | Spon an lovel DROP | Mo 4814 OP-ST Goun on lovel OROP N0 @14 | -1 ;E i
Open on level RIS I level RISE oo
DP-8T | Clove om lovel DROP | Mo 41 P BT | ove on lovel DROP [N 41 | -t s {
NOTE: Any operating circult can be combined with g ’
any alarm or trip circulit, |.o. 4829.13 e ————— -—.
bettem of uan’ '
MAXIMUM & MINIMUM OPERATING DEPTHS IN INCHES BELOW TOP OF FLANGE
FOR STANDARD GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES
FLOATS MiNMUM | ) MAXIMUM FOR 8" -DISTANCE BELOW TOP OF FLANGE FOR OPERATION
€= Cooper R . _ Sp Grte T 2 I e wm 89 Gr. 3
Ty 88 - Stainless Sp G 10 GUIDE RODS I GUIDE RC —_GUIDE RODS _ GUIDE RODS
LU Stee! Slightly tass for ) B =
. 6208 ¢ 8
p— — 4 r,k
3l b y " 1" | I! "
e 1212 | 1 - ~A
4011 wires | v w Pz | reass
.2 & T— )] w1 | N2 | oa
1" 88 s . - L




MERCOID TYPE 401-3 TWO STAGE OPERATION

Before installing check armature rod assembly (illustration No. 4). Press down on the adjusting
SPRING CLIP "S" which releases PIN "'P"" and pull out entire armature rod assembly. Check
to see that SNAP WASHERS ""W" are properly located in slots as indicated by illustration No. 4. 4
A SNAP WASHER "W'' must be in slots 1,4, 5 and 6. The other components must also be posi-

fioned as shown.

|
After determining that the assembly is correct, note (‘
the four holes on armature tube, marked 3, 6, 9, 12 ) =
above designation 401-3". Insert PIN "“P" into | FLOAT ROD | HOLE | [l <
proper hole in accordance with table shown on right. l LENGTH NUMBER | ( ég;
Uptodft, 3 | ,[’ g L
Assemble switch mechanism (see illustration No. 2 g::: : :I :g ‘70"” | : { { ‘
page 1) to mounting flange or other mounting. Do Over 10 ft. I 12 5_...3{
not twist the control case by hand, use a wrench = | w :‘“;
on the hex section of the %" NPT connection. Con- | P
nect float rod to armature rod and lock with coupling | aF
nut. Place float on rod with upper and lower float P
stops. j‘g

Fasten stops in place for low and high level operation. Naote float diagram and level change chart
for high and flow level limitations. For the initial settings of float stops for operating levels, it may |
be assumed that level line on float is at center of float. Stop may be positioned to locate center
of float at the desired level distance trom top of tflange mounting. Float level line will vary some- f’

what in operation and with respect to differences in floats and specific gravities. For the Type 6

401-3 the top and bottom float stops determine the operating levels of “A" and “'B'' for the upper w
mercury switch mechanism. The lower mercury switch mechanism operates upon a fixed level

Adjustable Operating Levels Plus Low Level Alarm or Trip

. S

drop below level 'B'" (see float diagram dimension “'C"").

|
Assemble guide rods to flange and secure their bottom ends together with the spacers and clamps 1
provided (see illustration No. 1, page 1). Insert float structure into vessel and bolt flange into place. [

TO REMOVE MERCURY SWITCH ASSEMBLIES

Switch mechanism consists of two mercury switch assemblies. First loosen set screw in retainer i
ring (see illustration No. 3, page 2). Note—illustration only shows one mercury switch assembly. |
Remove retainer ring. Loosen brass screw on each of the mercury switch assemblies, after which

fift up assemblies to remove.

When reassembling, be sure that
the first mercury switch assembly
is positioned at the bottom of the
armature tube within the control
case. Follow this by positioning the
second mercury switch assembly
on top of the first one making sure
it also is as far down on the arma-
ture tube as possible. The correct
placement of the two switch assem-
blies is important for an incorrect
position can result in operating
failure. The switch magnets must
assume their proper relationship to
the armature within the armature
tube as it is raised and lowered by
float action.

Align wiring block to face conduit
opening and tighten brass screw in
each switch assembly to secure it
in place. Replace retainer ring and
tighten set screw.

WIRING
Wire in accordance with local elec-
trical codes. Make sure that both
mercury switch assemblies are in
correct position as noted in preced-
ing paragraph.

CAUTIONS See page 1.

401-3

FLANGE

&~

A
-d OPERATING POINT ON
4<% RISE (ADJUSTABLE)
-
L B
e
"E K
38
gt / OPERATING POINT ON
<3 ! DROP (ADJUSTABLE)
- ALARM é
2 '\ o »
8% — :
. 8 "
B [ B8
2 . 7
PRl Al 1
-

;l. E:ﬁ:‘ POINT ON

bottom of tank

lllustration No. 4

Lower UPPER
CIRCUIT ARRANGEMENTS | STAGE | STAGE

SRS L S

CIRCUIT | cimcylT Rearonet YO | OR T oCimeuT
1ncy!
.. l LIQUID LEVEL CHANGES ‘:l° . sPEC. NO

.8T | Open on level DROP 5 -
l r Icu-- on level RISE | VO 4

+
" Open on level RISE
e !I LCIon on level DROP | we ‘-'7 =

| se.oT Fn- circuit CLOSES as no. 4013 —13

other circuit OPENS

Ne. a1e -1
) -
3l -

e Pl
A Open on level RISE
A | Close on level DROP Ne. 4

NOTE: Any operating circuit can be combined with any alarm or
trip clrcult, .o 4839-13

ELECTRICAL RATING: 10 amp. 120 volts, 5 amp
240 volts AC or DC. Available 440 volts 3 amp. AC
—two stage limited to SP-ST in each stage

MAXIMUM & MINIMUM OPERATING DEPTHS IN INCHES BELOW TOP OF FLANGE
FOR STANDARD GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES
FLOATS MINIMUM MAXIMUM FOR 8" —-DISTANCE BEL
€= Copper AT 5 10 8p Gr. .12
TYre 88 = Stainless 8p Gr e ____GUIDE RODS GUIDE RODS
nO. Stes! Slightly less for v Y 12’ P % 12/ 4 [ 12 ¢ L ”
o ) [ NA NA. N.A N.A NA. NA NA. | NA N.A
Wit | w1 | NA_ | NA_ | NA | WA NA_| WA WA NA | NA NA
©01-3 6 [ w e T wir [ wa NA._ WA NA A NA. NA WA
“ ” K TN SN BRI K " 1 N.A NA NA
“ir 12 | a2 11 711 1001 2 “ [ 160 . " 1.
A3-14 3




MERCOID TYPE 401-4 TWO STAGE OPERATION
High and Low Alarm or Trip With Adjustable Spread Between Stages

Before installing, check armature rod assembly (illustration No. 5). Press down on the adjusting SPRING
CLIP 'S which releases PIN “P", and pull out entire armature rod assembly. Check to see that SNAP
WASHERS "“W' are properly located in slots as indicated by illustration No. 5. A SNAP WASHER
W' must be in slots 2, 3, 4, 5 and 7. The other components must also be positioned as shown.

After determining that the assembly is correct note the four holes on armature tube marked 3, 6, 9, 12

J}z; above designation "'401-4". Insert PIN "'P" into proper hole in accordance with the following table:
P
j?‘_) Assemble switch mechanism (unit) to mounting flange
g or other mounting. Do not twist the control case by hand,
(411? use a wrench on the hex section of the %" N.P.T. connec-
d tion. Connect float rod to armature rod and lock with FLOATIROD HOLE
» LENGTH NUMBER
i coupling nut. Place tloat on rod with upper and lower float Upto 4 ft 3
us . stops. Clamp float stops in place for low and high level Over 4 ft, to T.ft 6
W T operation. Note float diagram and level change chart for Over 7 ft. to 10 ft 9
S high and low level limitations. For the purpose of estimat- Over 10 ft. 12
PP ing level position of float for setting float stops, assume
,q{';"j liquid level at center of float.
P
rif: Float level line will vary somewhat in operation and with respect to differences in floats and specific
;J; gravity. For type 401-4 the Top and Bottom float stops determine the operating levels A" (upper switch
-~ PIN “P" assembly) and "“B" (lower switch assembly). Each mercury switch assembly has a fixed operating
=== N differential *C" and "D" (see float diagram dimension
Le | fD<_J Assemble guide rods to flange and secure their bottom ends together with the spacers and clamps
91 :‘H provided (see illustration No. 1, page 1). Insert float structure into vessel and bolt flange into place.
w TO REMOVE MERCURY SWITCH ASSEMBLIES
“y Switch mechanism consists of two mercury switch assemblies. First loosen set screw in retainer ring
| SPRING (see illustration No.2, page 1). Note that illustration only shows one mercury switch assembly. Remove
| L CLIP "S" retainer ring. Loosen brass screw on each of the mercury switch assemblies, after which, lift up as-
| J semblies to remove. When reassembling, be sure that the first mercury switch assembly is positioned
Lal at the bottom of the armature tube within the control case. Follow this by positioning the second mer-
Q cury switch assembly on top of the first one and be sure itis as far down on the armature tube as possible.
T2 Align wiring blocks to face conduit opening and tighten brass screw in each switch assembly to secure
i itin place. Replace retainer ring on top of assembly and tighten set screw. The correct placement of
the two switch assemblies is important for an incorrect position can result in operating failures. The
switch magnets must assume their proper relationship to the armature within the armature tube as it
Ak 1L is raised and lowered by float action.
L U
401-4
liustration No. 5 @ FLANGE
w
¢ oz
- UPPER
CIRCUIT ARRANGEMENTS her STAGE "J, OPERATING POINT ON
r v Lo*ﬂ 7|¢*n|.|\;u< 2 RISE (ADJUSTABLE)
| M
‘ atanm | ALAns w A *
cimculT | cimcuir mesponse o [ OfTR'" | spec no ;
| "':":"" LIQUID LEVEL CHANGES MO £ UPPER STAGE c FIXED.
[ w 387418
SP-ST }gr:ln.:r:‘ I-.c:'nll ?nf&' ":- "” ""7*_ : \nu" ‘
| o level RISE
| SP.ST \cu‘::-::: level DROP No.sstil =% ) s B
| seoT ShuriCoReNs | Mo | ;
| OF-ST |G an evel DROR | Mo et | 13 -
| Open on level RISE N - « et e
| OP-ST ' cCiose on level DROP | MO | 1 : iE ::,::.V,;..“
Note Any operating circuit can be combined with o — '
an alarm or trip circuit, |.e.— 4821-20 g \ g:loﬂ’l(;ls‘?“:ekﬂ.‘ft!o,l T‘
ELECTRICAL RATING 10 amp. 120 volts, 5 amp [-]
240 volts AC or DC. Available 440 volts 3 amp. AC < bottom of tank *
~two stage limited to SP-ST in each stage
MAXIMUM & MINIMUM OPERATING DEPTHS IN INCHES BELOW TOP OF FLANGE
FOR STANDARD GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES
FLOATS MINIMUM __MAXIMUM FOR “8"—-DISTANCE BELOW TOP OF FLANGE FOR OPERATION
€~ Copper A 8 | spGr1e . Gr 8p.Gr_82 8p.Gr 8
TYrR 88 - Stainiess Sp Gr.t ~__GUIDE RODS ; GUIDE RODS GUIDE RODS GUIDE RODS
~NO Steel Stightly tess for ’ ’ ’ ’ ’ ’ » ’ ’ v
% 608 ‘ (] 12 ] L] 12 ‘ (] 12 ‘ s 12
31 28 88 12 [1s2 e ) [ T NA N A N A NA. NA. NA. N.A. N.A NA.
errc | waa [ w2 [ vz wiz | NA NA [TNA NA  ['wNa NA_ | WA NA A NA
o -4 “1 188 " 141 2 o ” ALt L EEEE NA v! L NA. NA. NA. N.A. NA N.A.
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SIDE MOUNTING TYPE

c@ MAGNETROL
LIQUID LEVEL CONTROLS

Worldwide acceptance of Magnetro/ praducts stems from
an unequaled application capability and total commitment
to fulfilling industry’s need for reliable level and flow
instrumentation.

Magnetrol instruments have built an enviable performance
record throughout three decades in the most demanding of
services . . . from nuclear power plants, petroleum and
chemical processing to pulp and paper manufacturing, food
processing and natianal defense projects.

Whether your installation calls for a standard instrument
ar a specialized design — solving your application is a
special challenge to us — level and flow instrumentation is
our only business.

These simple, reliable Magnetrol instruments mount hort
zontally to any tank or vessel through a threaded or flanged
pipe connection. Standard models are normally equipped
with a single switch mechanism for high or low level alarm
or control applications. Tandem modelfs with two switch
mechanisms are available for two level stage applications
providing the operating functions of two separate instru
ments, such as high and low level alarm

MERCURY
SWITCH

PIVOT

RETURN
SPRING

{— FLOAT

FALLING LEVEL

RISING LEVEL

N —

ENGINEERING FEATURES

Side mounting Magnetrol level controls offer many useful
engineering features designed to provide the utmost in
application versatifity. Several of the most popular apph
cation features are listed here.

CHOICE OF DIFFERENTIAL ... The desired level change
between switch off to on is easily selected simply by
specifying the appropriate float stem length. Most models

are available with up to 15%" of level differential, which is
field adjustable.

TANDEM OPERATION . . . When specified, dual switches
are available for tandem operation combining the operating
functions of two separate level controls in one compact
easy to install instrument.

CHOICE OF SWITCH MECHANISM
optional switch mechanisms are availlable to meet virtually
any job requirement including dry contact switches, double
pole mercury switches and preumatic pilot switches. Details
on page 7.

A vanety of

WIDE SPECIFIC GRAVITY RANGES . .
mounting Magnetrol units are avatlable for service on hquids
of 0.40 or greater specific gravity. Lower ratings are possible
when a speciatty counterwerahted float is specified

Standard side

FLANGED OR THREADED MOUNTING For maxt
mum installation versatility, standard models are available
with flanged or threaded mounting in either cast won ot
steel construction.

QUTSTANDING ECONOMY . Low first cost, simple
mounting and dependable operation account for the out
standing service economies offered by side mounting Mag
netrol instruments.

OPERATING PRINCIPLE

Like all Magnetrol instruments, side mounting units employ
permanent magnetic force as the only link between the
float and the switching element. As the pivoted float tol
lows liquid level changes, it moves a magnetic sleeve (1)
into or out of the field of a switch actuating magnet(2)
causing switch operation. A non magnetic barrier tube ()
effectively 1solates the switch mechanism from the con
trolled liquid, eliminating the need for flexing belfows
seals, or fallure prone packing glands.

Magnetrol’s magnetic operating principie 1s the product of
over three decades of continuous refinement and improve
ment. Its peerless reliability applied through dedicated
application engineerning and quality construction s the
underlying reason for Magnetrol's enviable performance
record

MODEL FINDER

Mounting
Body Matenial Style Model No. Page No.
Threaded TF 63 3
Cast lron
Flanged TF-62 4
Threaded TF 62 5
Fabrcated Stee!
Flanged TF62F 6

©MAGNETROL 1971 A J-3
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MODEL TF-63
Cast lron Body, 22" NPT Mounting Connection

Low fust cost coupled with application versatility have
made the Model TF 63 the most popular side mounting
haquid level control. It s ideal for applications involving
high or low level alarm or pump control, and 1s suitable for

open tank or pressurized applications

SPECIFICATIONS

Switch Mechanism One Type S 1 mercury switch mech
anism with SPST contacts 1s standard, others available
Details on page 7

NEMA 1 standard, others avatlable

Switch Enclosure

Cast won with 2 NPT male pipe thread s stan

Bocly
dard. Other materials avaitable

Float and Trim Standard materials include a 22" dia
mth brass and Type 304 stainless steel trim
components. The standard magnetic sleeve 1s of 400 series
S S. Optional floats are available as histed in the table at

right. Optional trim materials are also available

PRESSURE TEMPERATURE RATINGS
Filoat size and material as well as body material affect
pressure temperature rating of the control as indicated 1n

the tables at right

OPTIONAL FEATURES

Switches SPDT mercury switches as well as dry contact
types and pneumatic pifot switches are avadable Page 7
details the most poplar switch options

Switch Enclosures Standard options include splash

t masture proof and explosion proof types. Special

ywe avallable to meet virtually any NEMA desig

Proo

Construction Materials . . . The Model TF-63 is available

with complete Type 304 or Type 316 S.S. float and trim
for corrosive liquid applications. Bronze, Type 304 and
Type 316 S.S. bodies may also be specified as well as a
stainiess steel sheathed magnetic sleeve.

Tandem Operation . The Model TF-63 is available for
tandem operation (two switch mechanisms) providing the
same functions as two single units, and can be factory
calibrated to give individual switching actions throughout
the range of float travel.

- 47 a5 | /4" et (+) i
MAX

*This gimension equals float
stem Jlength plus float length
minus 3-3/8".

12-3/8
MAX

FLOAT RATINGS
SPECIFIC GRAVITY AND PRESSURE

Minimum Pressure Rating
Float Specific Gravity PSI
Siz Length of Float Stem
Material ey d a8 Maximum

inches) | g~ | 12 | 18" | 26" [100°F

2 da 90 90 g5 95 50 | 25@250°F

Copper 2%:x4 50 50 55 60 50 25@2500F

3dia. @ 70 70 70 75 | 200 | 50@300°F

Type 2%da. | 80 | 80 | 80 | 85 | 350 |200@7500F
304/316 : -

Stamimse| 2%x4 | 50 | 50 | 50 | 55 | 100 | 60@7500F
Stee! 3dia @ 55 | 55 | 55 | 60 | 250 |150@7500F

O Body pressure rating must also be considered See table below
Lowest rating determines maximum pressure temperature limit

(@ can be used only where float can be attached from inside of
tank . Flpat cannot pass through 2';° NPT opening

BODY PRESSURE RATINGS (PS1)

Body Pressure Rating PSI|
Material At 1000F Maximum
Cast Iron 250 150 @ 450°F
Cast Bronze 250 125 @ 5500F
Cast Stainless Steel 400 200 @ 4500F

LEVEL DIFFERENTIALS O

Length Of Adjustable Differential

Float Stem Minimum Maximum @
6 e T
127 1% %"
18" 2} 1
26" 3%’ 16%"

@ All models factory set with minimum differential unless other
wise specified

@ Length of mounting nozz2le on tank limits maximum differential
Application details in Bulletin 44 320
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MODEL TF-52

Cast Iron Body, Flanged Mounting Connection

The Magnetrol Model TF-52 parallels the Model TF-63 in
basic design and application scope but differs by providing
a special purpose flanged tank connection. The tlange
requires four bolt studs on a 4%’ bolt circle to secure the
instrument to the tank wall as illustrated in the diagram

SPECIFICATIONS

Switch Mechanism One Type S-1 mercury switch mech
anism with SPST contacts is standard. Page 7 details option
ally available switches

Switch Enclosure NEMA 1 s standard; others available

Body A cast iron body with special purpose mounting
flange is standard. A bronze body is optionally available

Float and Trim A 27" diameter copper float with brass
and Type 304 stainless steel trim components are standard
Standard magnetic sleeve is 400 series stainless steel. Op
tional floats are listed in the table at right. Optional trim

materials are given below

PRESSURE-TEMPERATURE RATINGS

Float size and material as well as body material affect
pressure temperature rating of the control as indicated in
the table at right

OPTIONAL FEATURES

Switches SPDT mercury switches as well as dry contact
types and pneumatic pilot switches are available. Page 7
details the most popular switch options

Switch Enclosures Standard options include splash
proof, moisture proof and explasion proof types. Special
designs are available to meet virtually any NEMA desig

nation

Construction Materials Complete Type 304 or 316 S .S
float and trim are available for corrosive service applica

tions. A bronze body 1s also available as well as a stainless

steel sheathed magnetic sleeve

Tandem Operation . fhe Model TF 52 is available for
tandem operation {two switch mechanisms) providing the
same functions as two single units, and can be factory
calibrated to give individual switching actions throughout
the range of float travel

o A" et 4] /2" et {.\) -

MAX o

*This dimension equals fioat
stem length plus float length
minus  2-172".

__Four 172" studs extending 1-1/4""
from tank on 4-5/8 bolt circle.

~— 3-1/8" DIA. HOLE

FLOAT RATINGS
SPECIFIC GRAVITY AND PRESSURE

Munimum Pressure Ratin
1 9
Float Specific Gravity PSI
Size Length of Float Stem At
Material

(inches) [ g 127 | 18 | 26" [100°F Maxitnurm

2% dia 90 90 9% 95 50 | 25@2500F

Coppet 2'.x4 50 50 55 60 50 | 25@2500¢

1
§ |
; 3du 70| 70 [ 70 | 75 | 200 [ 50@3000F |
{ [stamness| 2200 | 80 | 80 | 80T 85 [ 350 [20007500F {
H Steel 7 J
i Tyres 2':x4 50 50 50 55 | 100 | 60 7500F
l 304/316[ 3 dia 56 | 55 | 55 | 60 | 250 | 150@7500F
| (D Body pressure rating must also be considered See table below
i Lowest rating determines maximum pressure temperature imit
: BODY PRESSURE RATINGS
1 i

Body Pressure Rating PSI H
Material {
! L At 1000F Maximum i
Cast fron 250 150 (3 4500F |
Cast Bronze 260 125 @ 5500F H
1
i LEVEL DIFFERENTIALS O {
i Length Of Adjustable Differential i
\ Float Stem Minimum Maximum Q) i
! 6" 43 4 i
!
1 e 1% &
H 18" 2% "
L
| 26" " 16%"
| O All models factory set with minimum differential unless other
i veise specified
'
H @ Length of mounting nazzle on tank himits maximum ditferential !
Application detatls 0 Bulletin 44 320 I
Ad-5
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Construction Materials Complete float and trim con
struction of Type 304 or Type 316 S.S 15 available includ
Ing a stainless steel sheathed magnetic sleeve

Tandem Operation The Model TF 62 1s available for
tandem operation (two switch mechanisms) providing the
same functions as two single units, and can be factory
calibrated to give individual switching actions throughout
the range of float travel

T S g
'.MAX.“- 4-1/2 -—— -

12-1/8"
MA X

*This dimension eguals fioat %)
stem length plus float length =

minus 2-3/4"".

MODEL TF-62 FLOAT RATINGS
Fabricated Steel Body, 3" NPT Mounting Connection SPECIFIC GRAVITY AND PRESSURE
- Minimum
* The Model TF 652 with steel body is universally used in the f Float Specific Gravity Pressure Rating
process industries for level alarm and control functions ¢ Lehoth ot EioatSe
0 ngth of Float Stem
such as scrubber level control on natural gas compressors ! Material (':“::‘Zs) = L o o 2('7 Maximum
and other like applications. The steel body is ruggedly built ' 6 12 18 26" [1007F
to withstand hiah pressure and temperature conditions and 2 80 80 90 90 3650 | 2006 7509F
a variety of floats is available for a wide range of specific Stamnless| 2'.x4 50 50 55 60 | 100 | 60@7500¢
ravity ratin ! Stee
| i i 3 55 | 55 [ 60 [ 65 | 250 [ 150@7500F
i ype
' SPECIFICATIONS 304/316| 3x5 65 | 65| 70 | 70 | 500 |300@7509F) ‘
t 3% 50 5 55 e ) | 99k 500 Q
Switch Mechanism One Type S 1 mercury switch | 3% @ 2 50 [ 55 | 55 | 400 | 225@750°F ‘l
4 mechanism with SPST contacts is standard. Page 7 details ! @) Can he jused only where float cah b atteched from tnside of ;
! ] optionally avatlable switches tank  Float cannot pass through 3 NPT opening
Switch Enclosure NEMA 1 is standard, others option
’ H ally available
_{ ( Ru(!y_ The body s made up of a seamless carbon steel
o forging with 37 NPT male pipe thread mounting
O itk d RIPE hRas prouatidy BODY PRESSURE RATING
Float and Trim A 3" dia. x 5" long column shaped P = o)
1 e y 4 ressure Rat
; i Type 304 S S float is used with Type 304 SS. trim as Body oldolan il ) '
o
standard. A 400 senies SS magnetic steeve 15 standard Mateuial AL 1005k Maximum
' Optional floats are lListed in the table at right trim Carbon Steel 1200 680 @& 7500¢
1]
! maternial options are Listed helow ‘ |
PRESSURE TEMPERATURE RATINGS LEVEL DIFFERENTIALS O
he specified float will determine axi ) »
‘ T 8 i it determine  maximum  pressure Length Of Adjustable Differential
temperature rating | i
& ‘ i ; Float Stem Minimum Maximum (O '
7., H i
! " = i
OPTIONAL FEATURES { 6 1% 4, i
I Switches SPDT mercury switches as well as dry contact 12" 2" 8'a ]
types and pneamatic pilot switches are available Page 7 18" 2W° 1%
! details the most popular switch options 26 I 16 ]
Switch Enclosure Standard options include splash
el S OIITED, @ Al models factory set with minimum d flerential unless other
proof, maisture proot and explosion proof types. Special wise specified
designs are available to meet virtually any NEMA desiq B canmi oF ouRTING R R ST A T s A rEREL
nation g Application details in Bulletin 44 320
Al-G 8§
:
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MODEL TF-62-F
Fabricated Steel Body with Flanged Connection

The Model TF 62 F utilizes the same general construction
as the TFE 62 with a forged steel flange added tor vessel
connection. The standard flange 1s a 37 150 b, USAS
raised face forged steel unit. Flanges of larger pipe sizes
and higher pressure class ratings are optionally available.

SPECIFICATION

Switch Mechanism One Type S 1 mercury switch mech
anism with SPST contacts s standard. Page 7 details op
tionally available switches

Switch Enclosure
available

NEMA 1 s standard, others optionally

Body . The body 1s made up of a seamless carbon steel
forging to which the mourniting flange is welded

Float and Trim A 2. diameter Type 304 S S. float s
used with Type 304 S S trim as standard. A 400 series S.S
magnetic sleeve 1s standard. Optional floats are listed in the
table at sight trim material options are hsted below
PRESSURE TEMPERATURE RATINGS

Float size and specified body flange both aftect pressure
temperature rating as indicated in the tables at right. The
body forging f(less flange) 1s rated 1200 psi @ 1000F,
680 pst @ 7500F

OPTIONAL FEATURES

Switches SPDT mercury switches as well as dry contact
types and pneumatic pilot switches are availlable Page 7
details the most popular switch options

Switch Enclosures Standard options include splash
proot, moisture proof and explosion proof types. Special
designs are available to meet virtually any NEMA desig

nation

Construction Materials Complete float and trim con
struction of Type 304 or Type 316 S S s avatlable includ
ing a stainless steel sheathed magnetic sleeve

Tandem Operation The Model TF 62-F s available for
tandem operation (two switch mechanisms) providing the
same functions as two single units, and can be factory
calibrated to give individual switching actions throughout
the range of tloat travel

o 4" et 4-3/4" et (+) -
| MAX ‘

12-1/4>
MA X
\
o “ V
*This dimension equals float L'
stem length plus float length
minus 3", __J

FLOAT RATINGS
SPECIFIC GRAVITY AND PRESSURE

Float Minimum Pressure Rating
Specific Gravity PSI
Size Length of Float Stem At
Material linched) 100°F Maxtmum
wnches 6 12" 18 26"
2% 80 80 90 90 350 | 200@7509F
Stainiess| 2%x4 50 50 55 60 100 [ 60 7509F
I‘ 3@ |55 | 55 |60 | 65 [ 250 [150@7500¢
ype

304 316]3x6 @) 65 | 65 | 70 [ 70 | 500 [300007500F

3 Q@ 50 50 55 55 | 400 225G 7500F

@ Body pressure rating must also be considered See table below
Lowest rating determines max mum pressure temperature himit

@ To pass float. tank nozzle bore diameter must not be less than
3" schedule 40 pipe size

@ Recommended for use with 4" or larger tank nozzles or where
float can be attached from inside of tank when 3 tank nozzle
s used

BODY PRESSURE RATINGS (PS!)

USAS Flange Pressure Rating PSI|

Designaiton At 100°F Maximum
150 Lh 275 100 @ 7509F
300 L 720 425 @ 750°F
400 Lb 960 575 @ 750°F
600 Lb 1200 680 @ 7500F

LEVEL DIFFERENTIALS

®

Length Of Adjustable Differential
Float Stem Minimom Maximum (D
8" 14 3
12~ 1% S'a
18" 2 7
26" 3% 10

@ All models factory set with munimum difterential uniess other

wise specified

C‘) Length of mounting nozzie on tank Limuts masimam difterent al
Apphcation details in Bulletin 44 320
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MAGNETROL SWITCH MECHANISMS FOR
STANDARD ANEG SPECIAL APPLICATIONS

Mercury switches are used as standard in Magnetral side

mounted level contiols because ot then outstanding fea

tures like high load carrying capacity, hermetically sealed
contacts and convenient visual inspection. Other types of
switch mechanisms including dry contact and pneumatic
switches are avallable tor special applications. Several of
the most popular Magnetrol switch mechanisms are de

scribed hete

TYPE S-1 MERCURY SWITCH

The Type S 1 switch mechanism is standard in most Magne
trol side mounted controls. It is completely self-contained
with numbered terminal strip, removable mercury switch
and actuation magnet. SPST or SPDT mercury switches are
rated up to 13 amp service. A specially developed vibration
resistant mercury switch mechanism is also available. Details
and ratings in bulletin 42 320

TYPE DPS-1 MERCURY SWITCH
The Type DPS-1

actuated by the same magnet to obtain double pole opera
tion. DPST or DPDT contacts are available, a high temper
ature porcelain terminal block s standard. A typical apph
cation would include the control of two different voltage
circuits such as 110 volts on one circuit with 220 volts on
the other. For tandem applications two Type DPS 1 switch
mechanisms will fit inside a standard length switch housing
Request bulletin 42.321 tor complete detatls

mechanism uses two mercury switches

DRY CONTACT TYPE SWITCHES

Dry contact switches — like the Type S-1M illustrated
used in place of mercury switches in applications where

are

mercury may present a contamination problem such as in
photographic film plants and nuclear nstallations. They
are also used where excessive vibration is present or in ship
board installations where the roll ot the vessel could cause
false mercury switch actuation. Bulletins 42-330 and 42 331
contain complete information.

PNEUMATIC PILOT SWITCHES

Magnetrol side

such as hazard

apphed to
mounted controls tor special applicatitons

Pneumatic switches can be

ous or potentially explosive atmospheres, in refineries or

chemical plants. The pneumatic switch would be used as a
pilot device to actuate a pressure switch located in a non
hazardous location or to actuate a pneumatically operated
The Type J1

single level stage applications

valve pilot, as illustrated, s available tor

A dual pilot version s also

for Details and ratings n

avatlable tandem applications
bulletins 42 340 and 42 341
Al-8
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BULLETIN NO. 44 120

SPECIAL APPLICATIONS

Side mounted Magnetrol level controls are available with
special construction to make them suitable for the most
difficult applications. Typical examples of Magnetrol’s cus
tom application engineering capahility are given here.

LOW SPECIFIC GRAVITY SERVICE

All side mounted Magnetrol instruments are available with
specially counterweighted floats for applications involving
liquids with very low specific gravity ratings

INTERFACE DETECTION

Specially cahibrated side mounting instruments are available
for applications requiring the detection of the interface ot
cleavage between two dissimilar hiquids — such as gasoline
over water

CORROSIVE SERVICE

Side mounted Magnetrols are available with special float
and trim matenals, such as Monel and other alloys, to

combat corrosive hiquid applications

SUGGESTED SPECIFICATION

Furnish and install a Model side mounted
Magnetrol liquid level control suitable for use with a
specific gravity hquid and having a pressure
rating of ______pst @______ OF The instrument
shall have (mercury) (dry contact) (pneumatic) switching
action accomplished by direct magnetic operation and shall
employ permanent type alternately engaged ALNICO met
allic alloy magnet switch actuators located exterior to the
liquid process. The unit shall be equipped with (single)
(dual) switch mechanism(s) to provide the following switch
ing functions:

HOW TO ORDER

To assure selection of the most appropriate Magnetrol
liquid level control to meet application conditions please
provide the following information when ordering

1. Name or Type of Liquid

Working and Maximum Pressure and Temperature
Specific Gravity of Liquid

Desired Switch Action

Style ot Switch Housing Required

o s wN

. Special Materials or Optional Features Desired

s M AG N

ET  ROL.

division of Schaub Engineering Co

5300 BELMONT ROAD ww DOWNERS GROVE, ILLINOIS 60515 == 312 969 4000

PRINTED INUS A 10M371
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SWITCH MECHANISMS AND HOUSINGS

STD

DPS-1M

2 EP.
34 SPDPS -1
e SPS 1
G
BULLETIN NO 42110
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y  SWITCH MECHANISMS AND HOUSINGS
FOR STANDARD AND SPECIAL
APPLICATIONS .. ...

Mercury switches are used as standard in most Magnetrol
liquid level controls and flow switches because of then
outstanding features like high load carrying capacity,
hermetically sealed contacts and convenient visual inspec
tion. Other types of switch mechanisms including dry con
tact ard pneumatic pilot switches are available for most
applications. All of the most popular Magnetrol switch

mechanisms are described herein

Switch housing designs are availlable to meet virtually any
NEMA specification including splash proof, mosture proof

and explosion-vapor proof

APPLICATION GUIDE

MERCURY SWITCHES

Model Description Page
S General purpose for hquids up to 7500t =3
DPS 1 Mercury to mercury contacts
SPS Anti-vibration service, for liquids up to .-
SPDPS.1 7500F . Mercury to mercury contacts
DRY CONTACT SWITCHES
S 1M Dry contact type mechanisms for liquids
up to 4509F _ Inter changeable with c
standard S-1 mechanisms where mercury
ips ™ switches prohibited
Dry contact type mechanisms for hiquids
M
up to 450°9F . For unsteady installations i
such as shipboard service or applications 7
M4 with severe vibration
PNEUMATIC SWITCHES
Bleed type pneumatic switch for liguds
J1 8

up to 4500 F. 40 psi supply standard

Non-bleed type pneumatic switch with
)2 vibration resistant construction. Mode! 9
available for liquids over 4500F
40 psi supply standard

SWITCH HOUSINGS

Standard { NEMA 1 thru 12, standard, splash proof,

10
Type moisture proof and explosion-vapor proof
Transparent, explosion proot; w/double
Optional | t5p conduit conn. and Class 1, group “'B” n

SWITCH WIRING

Typical Wiring Procedures

Terminal Connections (Wiring Diagrams)

MERCURY SWITCHES

DESIGN ADVANTAGES

Mercury switches offer many useful advantages including
these most important features:

LONG LIFE . . . practically no limit to the number of
operating cycles.
NO BURNING OF CONTACT POINTS . .. an atmosphere

of inert gas inside the switch helps to quench arcs

HIGH DC RATINGS . . . mercury switches are rated signif
icantly higher for Direct Current service than most other
types of switches

EASY VISUAL INSPECTION . . . the glass tube permits

positive inspection of the switch at a glance

TYPE S-1 MERCURY SWITCH MECHANISM

DESCRIPTION

Most off-on type Magnetrol liquid level controls utilize the
type S-1 switch mechanism as standard. It 15 unitary in
design and employs a pivoted, magnet actuated mercury
switch, having either two wire SPST contacts or three wire
SPDT contacts

APPLICATION

The type S-1 switch mechanism 15 designed for general
purpose applications on liquids having temperatures ranging
from 300F to 7509F For temperatures up to 10000F.
special modifications are required such as the addition of
cooling fins to the Magnetrol switch housing

For multi-level stage switching applications up to three
mechanisms can be positioned one above the other within
a standard length Magnetrol switch housing. A special
length housing is required to accommodate more than three
type S-1 switch mechanisms

CONSTRUCTION

The temperature of the liquid to be cantrolled influences
construction materials. For liquid temperatures up to
4500F , a molded phenolic terminal board and copper
lead in wires are used. A porcelain terminal board and
nickel clad copper wires are used for liquid temperatures
over 4500F

© MAGNETROL 1974
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SWITCH IDENTIFICATION CODE

The following codes are suffixed to the Magnetrol model
number for switch identification

NS S

CODE | FORM FUNCTION
s SPST MAKE ON LOW LEVEL
S12 SPST MAKE ON HIGH LEVEL
S13 SPDT SINGLE POLE DOUBLE THROW

NOTE: In side mounting controls the switching action s reversed
(typical of Model TF-63) Code S11 will make on high level
and Code S12 will make on low level

TYPE DPS-1 MERCURY SWITCH MECHANISM

DESCRIPTION

The type DPS 1 switch mechanism incorporates two elec
trically separate single pole mercury switches actuated at
the same time by a single magnet assembly to provide
double pole contact action. The type DPS-1 switch mech-
anism s designed to be directly interchangeable with the
type S-1 switch mechanism used in most Magnetrol liquid

APPLICATION

The type DPS-1 switch mechanism is used in applications
requiring the switching of two circuits at the same time
such as to break both sides of a control circuit. It 1s also
used to carry two circuits of differing characteristics such
as both AC and DC current of two different voltages. The
mechanism s suitable for applications involving hquid
temperatures from -300F. to 7500F. For temperatures up
to 10009F. special modifications are required such as the
addition of cooling fins to the Magnetrol switch housing
Consult the area Magnetrol representative for special
recommendations.

For multi-level stage switching applications two type DPS 1
mechanisms can be positioned one above the other within
a standard length Magnetrol switch housing. A combination
of one type DPS-1 and one type S-1 mechanism can also
be accommodated in a standard length cover. A special
length housing 1s required to accommodate more than two
switch mechanisms.

CONSTRUCTION

The type DPS-1 switch mechanism utilizes a molded por
celain terminal board and nickel-clad copper switch lead-in
wires for all liquid temperature applications

SWITCH IDENTIFICATION CODE

The following code designations are suffixed to the Mag
netrol model number for switch identification

CODE FORM] FUNCTION

S1D1 | DPST | 2 circuits, make on low level

S1D2 | DPS1 | 2 circuits, make on high level

s1D4 | DPDT | Double pole double throw

S1D5 | DPST | 1 circuit normally open, 1 circuit normally closed

level controls and flow switches

€

ELECTRICAL RATINGS FOR TYPE S-1 AND TYPE DPS-1 SWITCH MECHANISMS

AC DC
LOAD
110-120v (D | 220-240v (D) | 440-480v (D | 110-120v ) | 220-2a0v Q)
Motor Rating Y HP Y% HP Y2 HP Y HP % HP
Full Load 98 A 49 A 25A 52A 26 A
Locked Rotor 588 A 294 A 150 A 520 A 26.0 A
Non-Inductive 100 A 65 A 37A 100A 50A
Pilot Duty 360 VA 360 VA 360 VA - -
@ Ratings agiven apply to Magnetrol instruments equipped with a single switch mechanism. Multiple switch mechanisms carry

following ratings (UL Guide)

TWO MECHANISMS

120 V, AC, 7 amp, % HP, 360 VA pilot duty
240 V. AC, 65 amp, s HP, 360 VA pilot duty
120 v, DC, 7 amp, ¥ HP

240 Vv, DC, 5 amp, " HP

@ Requires Non UL Listing

THREE MECHANISMS

120 V, AC,55amp, HP, 360 VA pilot duty
240 V, AC, 55 amp, " HP 360 VA pilot duty
120V, DC, 55 amp, '; HP

240 vV, DC, 5 amp, '; HP
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SPECIAL PURPOSE MERCURY SWITCHES

DESIGN ADVANTAGES

Mercury switches offer many useful advantages including
these most important features:

LONG LIFE . . .
operating cycles.
NO BURNING OF CONTACT POINTS . .. an atmosphere
of inert gas inside the switch helps to quench arcs.

EASY VISUAL INSPECTION . . . the glass tube permits
positive inspection of the switch at a glance

practically no limit to the number of

TYPE SPS-1 VIBRATION RESISTANT
MERCURY SWITCH MECHANISM

CONSTRUCTION

DESCRIPTION

These special purpose switch mechanisms have been de-
veloped for use in vibration service applications associated
with compressor scrubbers in the petroleum and chemical
process industries. The type SPS-1 unit is of single pole
design while the type SPDPS-1 mechanism is equipped with
two mercury switches for double pole operation. Each
mechanism is designed to be directly interchangezble with
the standard type S-1 mechanism used in most Magnetrol
liquid level controls and flow switches.

APPLICATION

The mercury switches employed in the type SPS-1 and
SPDPS-1 mechanisms differ from the standard type S-1
mercury switches in that electrical contact is established
between a mercury pool and an electrode. The electrode
is designed to dampen the travel of the mercury, largely
eliminating vibration caused false switching acutations. For
compressor drive engine magneto shorting applications,
special purpose switch mechanisms are available designed to
close up to four circuits to a common ground. These mech-
anisms are suitable for applications involving liquid temper-
atures from -300F. to 7500F. (up to 10009F. with special
control modifications).

For multi-level stage switching applications up to three
single pole type SPS-1 mechanisms can be positioned one
above the other within a standard length Magnetrol switch
housing. Two double pole mechanisms or a combination
of one double pole and one single pole mechanism can also
be accommodated in a standard housing. A special length
housing is required to accommodate any additional switch
mechanisms.

Type of Mechanism M?Q'::::;;:“::'d Switch Lead Wire Lead Wire Insulation Terminal Board
4500F Copper Silicone Rubber Molded Phenolic
SPS-1
750°F Nickel Clad Copper Porcelain Beads Molded Porcelain
450°F Copper Silicone Rubber
SPDPS-1 Molded Porcelain
750°F Nickel Clad Copper Porcelain Beads

'3
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SWITCH IDENTIFICATION CODE

TYPE SPDPS-1 VIBRATION RESISTANT
MERCURY SWITCH MECHANISM

The following code designations are suffixed to the Magnetrol model number for switch identification:
TYPE CODE FORM FUNCTION
S15 SPST Two Circuits to Common Ground on Low Level
S16 SPST Two Circuits to Common Ground on High Level
SPS-1 S17 SPDT Single Pole Double Throw
S18 SPST Make on Low Level
S19 SPST Make on High Level
S1D6 DPST Two SPST, 4 Circuits to Common Ground on Low Level
1SPST, 2 Circuits to Common Ground on Low Level
SHD DS 1 SPST, 2 Circuits to Common Ground on High Level
o S1D10 SPDT & SPST SPDT Plus SPST, 2 Circuits to Common Ground on Low Level
SPDPS 1
SiD11 DPST 4 Circuits to Common Ground on High Level
S1D14 SPDT & SPST SPDT Plus 2 Circuits to Common Ground on High Level
S1D20 DPDT Two SPDT Switches

NOTE: In side mounting controls the switching action of the SPST and DPST switches are reversed (typical of

Model

TF-62 and TF 63)

ELECTRICAL RATINGS FOR TYPE SPS-1 AND TYPE SPDPS-1 SWITCH MECHANISMS

AC DC
LOAD

115V 230 Vv 440 V 15V 230 v
Full Load Motor Rating HP HP - HP HP
Continuous Inductive Current 38A 19A - 24 A 12A

4

Locked Rotor Current 228 A 114A - 24 A 12A
Non Inductive Current 4A 2A 1A 4aA 2A

Ad-14
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DRY CONTACT SWITCHES

TYPE S-1M and DPS-1M DRY CONTACT
SWITCH MECHANISMS

DPS-1M

DESCRIPTION

The type S 1M and DPS 1M switch mechanisms utilize
magnet actuated dry contact switches and are designed to
be interchangeable with the type S-1 mercury switch mech
anism used 1in most Magnetrol liquid level controls and flow
switches. The type S 1M mechanism employs a single SPDT
dry contact switch while the type DPS-1M unit incorporates
two electrically independent SPDT switches actuated by a
single magnet to provide DPDT contact action

APPLICATION

The types S-1M and DPS-1M switches are normally spe
cified in heu of standard mercury switches for applications
where mercury 15 undesirable or prohibited such as in
photographic film manufacturing or nuclear power install
ations. These switch mechanisms are directly interchangeable
with the type S-1 mercury switch mechanism eliminating
the need for special calibrations or modified internal oper
ating components

For multi-level stage switching applications, up to three
single pole type S-TM mechanisms can be positioned one
above the other within a standard length Magnetrol switch
housing. Two double pole type DPS-1M or a combination
of one double pole and one single pole mechanism can also
be accommodated in the standard housing. A special length
housing 1s required to accommodate any additional switch
mechanisms.

TEMPERATURE LIMITS

Standard Magnetrol models equipped with type S-1M and
type DPS-1M switch mechanisms are limited to applications
where the temperature of the liquid to be controlled does
not exceed 4500F. For higher temperatures special modi
fications are required such as the addition of cooling fins
to the Magnetrol switch housing. Consult the area Magnetrol
representative for special recommendation.

HERMETICALLY-SEALED DRY CONTACT
SWITCH MECHANISMS

DESCRIPTION

The hermetically-sealed dry contact switch mechanisms are
adaptions of (and interchangeable with) the standard S-1M
and DPS-1M mechanisms, fitted with mimature, metal
cased snap switches which have been hermetically-sealed
in accordance with military standard MIL-S-8805, enclo
sure design symbol 5.

These mechanisms are specified for dry contact switching
applications involving liquid temperatures up to 7500F
where damp or humid atmospheres may be encountered.
The interior of the metal cased switch s filled with an
mert gas to help quench arcs.

s h Switch VAC vDC
5 Wite Identification Load
escription Code 28 115 28
SPDT S-1HM Resistive Amp 4
2 Ya
DPDT S-1DHM Inductive Amp 2

ELECTRICAL RATINGS AND SWITCH IDENTIFICATION CODES

FOR TYPE S-1M AND TYPE DPS-1M SWITCH MECHANISMS

The maximum temperature of the liquid to be controlled influences the available electrical ratings. The table below lists

ratings for two liquid temperature ranges

ambient to 2500F . to 4500F.

Maximum Switch Volts AC Volts DC
Liquid Switch Description Identification Load
Temperature Code 120 | 240 | 480 120 240
Standard SPDT Contacts S1M3 Non-Inductive Amp 15 15 15 0.40 0.20
Inductive Amp 38 29 - 0.05 0.03
Standard DPDT Contacts S1MD4 Horsspower v, Vs _ | %
2500F 15
Special SPDT Contacts $1M3DC Non Inductive Amp 10 - = 10 3.0 m:;
For DC Service . -~
Inductive Amp 380 - - 22 -
Special DPDT Contacts
For DC Service S1MD4DC Horsepower s - = Ya -
Standard SPOT Contacts SIMIH Non-Inductive Amp 5 5 5 0.40 0.20
450°F Inductive Amp - - - 0.05 0.03
Standard DPDT Contacts STMD4H Horsspower "'m Y, i I 2
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TYPE M-1and M-4 DRY CONTACT
SWITCH MECHANISMS

DESIGN ADVANTAGES

The type M-1 and M-4 switch mechanisms solve application
problems unapproachable with mercury switches and offer
the following useful features:

VIBRATION RESISTANCE . . . the dual magnet switching
principle 1s ideal for use on excessive vibration applications.
INSENSITIVE TO MOUNTING POSITION . . . the type
M-1 or M-4 switch mechanisms assure positive switch oper-
ation in unsteady installations such as shipboard installa
tions, or where the Magnetrol instrument must be mounted
at an angle deviating from the vertical

HIGH DC RATINGS . ..
able for high DC ratings.

special SPDT switches are avail

DESCRIPTION

The type M-1 and M-4 dry contact switches offer a high
degree of vibration resistance. Differing from the standard
mercury switch mechanism used in most Magnetrol instru-
ments, they employ dual magnets to actuate the switch.
The magnets are secured to a pivoted switch actuating
rocker arm assembly. One magnet actuates the switch at
high level, the second actuates the switch at low level, thus
one magnet is always holding the switch in position.

APPLICATION

The type “M’ switch mechanisms are ideally used in appli-
cations involving excessive vibration or in marine installa
tions where the motion of the ship or vessel would interfere
with the normal operation of mercury type switches. The
type “M" switches can be adapted to most Magnetrol
models which employ the standard type S-1 mercury switch
mechanism,

TYPE M-1 MECHANISM

This mechanism is designed for single level stage switching
applications and is available with a single SPDT switch or
two SPDT switches arranged for DPDT operation

TYPE M-4 MECHANISM

The type M-4 switch is designed for two level stage switch
ing applications. The mechanism incorporates two SPDT
snap switches, each actuated by a separate magnet assembly
for independent switch operating levels. The type M-4
switch mechanism is ideally suited to narrow level range
applications where approximately one inch of level travel
is sufficient to sequentially actuate the two switches. (Exact
level travel required is determined by application conditions

TEMPERATURE LIMITS

Standard Magnetrol models equipped with type M-1 and
type M-4 switch mechanisms are limited to applications
where the temperature of the liquid to be controlled does
not exceed 4500F. For higher temperatures special modi
fications are required such as the addition of cooling fins to
the Magnetrol switch housing. Consult the area Magnetrol
representative for special recommendations.

TYPE M-1 DRY CONTACT SWITCH MECHANISM

ELECTRICAL RATINGS AND SWITCH IDENTIFICATION CODES FOR TYPE M-1 AND TYPE M-4 SWITCH MECHANISMS

The maximum temperature of the liquid to be controlled influences the available electrical ratings. The table below lists

ratings for two liquid temperature ranges

ambient to 2500F. and 2510F. to 4500F .

Maximum Switch Volts AC Volts DC
Liquid Switch Description Identification Load
Temperature Code 120 | 240 | 480 120
Non-|
Standard SPDT Contacts M13 LMALE At el 15 bl 16 040
Inductive Amp 38 29 - -
Standard DPDT Contacts M14 Horsepower i Va = -,
250°F
Special SPDT Contacts Non-Inductive Amp 10 - - 10
For DC Service Mi3pC
Inductive Amp 3.80 - - 2.2
Special DPDT Contacts
For DC Service M14DC Horsepower % - - VA
Standard SPOT M13H Non-Inductive Amp 5 5 5 0.40
450°F Inductive Amp - - - -
Standard DPDT Contacts M14aH Horsepower e Ve = i
Ad4-16
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PNEUMATIC SWITCHES

TYPE J-1 PNEUMATIC PILOT SWITCH

DESIGN ADVANTAGES

Like all Magnetrol switches, the type J-1 pilot mechanism
offers the user many unique and useful features — several
of the most important are listed here.

ADJUSTABLE . . . the pilot nozzle can be field set to
open or close at either high or low liquid level.

CORROSION RESISTANT . . . all operating components
are of stainless steel and are suitable for use with well head
gas as well as reqular instrument air.

ADAPTABLE . . . the type J-1 pilot can be furnished as
an optional switch mechantsm on most all Magnetrol liquid
level controls and flow switches.

SUITABLE FOR TANDEM OPERATION . . . a dual pilot
type J-1 mechanism is available for two level stage appli-
cations.

BLEED RATES

DESCRIPTION

The Magnetrol type J-1 pilot mechanism is the simplest
form of two position pneumatic control. It incorporates a
single pipe bleed nozzle that is opened and closed by a
flapper assembly magnetically coupled to a liquid level or
flow sensing device.

The type J-1 pneumatic pilot is interchangeable with the
standard type S-1 electric switch mechanism used in most
Magnetrol liquid level controls and flow switches. A dual
pilot type J-1 mechanism is available for two level stage
switching applications.

APPLICATION

The J-1 pilot can be used to position a diaphragm actuated
control valve by acting as a bleed gate in the air supply line
to the valve diaphragm. When the J-1 pilot nozzle opens it
bleeds air faster than can be supplied through a suitable
restriction fitting located in the supply line, thus unloading
the valve diaphragm. The J-1 pilot is also used in explosive
or hazardous atmospheres to pneumatically operate aremote
electrical device such as a pressure switch located in a non-
hazardous area.

CONSTRUCTION

The standard type J-1 mechanism with silicone rubber
coated flapper is suitable for applications where controlled
liquid temperatures do not exceed 4000F. A spring loaded
ball valve assembly replaces the standard flapper-nozzle for
temperatures over 4000F .

~ Air or Gas Supply

’
VLR A ) Y e T ARSI N . -
S |
(| q
I

|| Type J-1 Pilot Nozzle
|| And Flapper

Bleed Restriction —/
{Needle Valve)

Diaphragm Mator Valve -

Bleed rates at several supply pressures are given below for the two standard nozzle sizes. The standard 1/16"" diameter
nozzle is designed to seal against 100 PSIG supply pressure. The alternate 3/32'" diameter nozzle is designed to seal against

60 PSIG supply pressure

SWITCH AlIR FLOW, SCFM AT VARIOUS SUPPLY PRESSURES
NOZZLE
DIAMETER IDENTIFICATION
CODE 10 PSI 20 30 40 50 60 70 80 90 100
116" J-16 .80 1.50 2.10 2.60 3.10 3.50 4.00 450 5.00 5.60
3/32” J-19 1.20 2.20 3.10 4.00 4.70 5.40 - - - -
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TYPE J-2 PNEUMATIC PILOT SWITCH

DESIGN ADVANTAGES

The type J-2 pilot, like all Magnetrol switch mechanisms,
is designed with many unique and useful features - several
of the most important are listed here

NON-BLEED . . . the type J-2 pilot conserves instrument
air (or operating gas). With the supp!y port closed, only the
entrapped downstream air between the valve and the pneu
matic actuator exhausts to the atmosphere.

VIBRATION RESISTANT . . . the dual magnet design pro

vides positive valve positioning under viixration conditions
FIELD ADJUSTABLE . ..
field adjusted to open or close the supply port at either
high or low operating level

FAST OPERATION . . .

nozzle sizing and “bleed rates”

the ball valve assembly can be

no consideration need be given to
A single size ball valve is
used foi all applications

DESCRIPTION

The type J-2 mechanism s a snap acting non-bleed type
prneumatic switch incorporating a magnetically operated
three way ball valve assembly. The ball valve — positioned
by a magnet assembly opens a supply port allowing air
(or operating gas) to flow to the operated equipment, such
as a diaphragm actuated control valve. As the magnet assem
bly pivots in response to a change in attraction sleeve posi
tion — as when attached to a float following a rising tiquid
level the ball valve closes the supply port and simultane
ously opens the exhaust port allowing the pressure in the
operated equipment to bleed to atmosphere

The J-2 pilot mechanism s available as an optional switch
mechanism on most Magnetrol liquid level controls designed
for single level stage applications

APPLICATION

The type J-2 mechanism is designed to operate under the
vibration and corrosive conditions associated with petro
leum industry applications such as scrubber level control on
natural gas compressors. The ball valve assembly 15 con
structed of type 316 stainless steei for good corrosion
resistance when operating with well head gas containing
varying amounts of hydrogen sulfide.

The type J-2 mechanism can be used to operate diaphragm
actuated valves to control the liquid level in tanks or vessels.
It is also used in conjunction with proportional pneumatic
level controls as a positive overriding safety device to pre
vent tanks from overflowing, or running dry.

CONSTRUCTION

The type J-2 mechanism utilizes stainless steel and alum
inum construction throughout with high strength ALNICO
magnets. The standard mechanism is suitable for apph
cations with controlled liquid temperatures up to 4500F.
For higher temperature applications special "O" ring seals
are used.

PERFORMANCE

The tables below represent typical performance of the stan-
dard type J-2 pilot mechanism.
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TIME TO FILL AND EMPTY A 100 CUBIC INCH
CHAMBER PLACED AT OUTPUT OF J 2 CONTROLLER

* 40 PSIG MAXIMUM SUPPLY PRESSURE TO STANDARD J2
PNEUMATIC CONTROLLER SPECIAL CONSTRUCTION
AVAILABLE FOR J-2 MECHANISM TO OPERATE AGAINST
SUPPLY PRESSURES UP TO A 100 PSIG MAXIMUM
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STANDARD SWITCH HOUSINGS

TYPICAL MAGNETROL SWITCH HOUSINGS rotatable through 3600 for ease in wiring. The splash proof

(Type S-1 Switch Head) and moisture proof versions are fitted with appropriate
seals to exclude undesirable atmosphere.

The explosion proof enclosure consists of a heavy-duty
cast iron housing cover threaded into a cast wwon housing
base. The assembly includes gaskets to provide vapor proof
construction. The housing base is equipped with a single
17" NPT conduit connection which 1s rotatable 360© for
ease 1N wiring.

E > _t e STANDARD HOUSING DIMENSIONS

NEMA 1
e 3

(o e

n e

NEMA 7 & 9

A variety of switch housings are available for application to
most Magnetrol controls. Alternates to the general purpose

enclosure include splash proof, moisture proof and explo

g + g o 1 » )
ston pruof designs. A selection guide table to the appl TYPE OF COVER w X v z
cation of the various Magnetrol housings is given below
Standard Short %" NPT 5% A%’ 3%
= -
CONSTRUCTION DETAILS Standard Tall %NPT [ 74" an” %"
The standard, splash proof and moisture proof enclosures Explosion Proof Short 1" NPT 5%" 5% 4"
N stee - 3
employ a deep drawn steel housing cover fitted to an Expiosion Proof Tall 1 NPT 7% 5% 4
aluminum die cast housing base. The housing base s fur
nished with a single %" NPT conduit connection v/hich is NOTE: Dimensions given are subject to change without notice
SELECTION GUIDE TO MAGNETROL SWITCH HOUSINGS
NEMA () e Recommended
Type Description LG Magnetrol Housing
1 General Purpose Indoor applications, not exposed to unusual service conditions Standard”
Orip Tight Designed to exclude falling moisture or dirt. Suitable for use in cooling rooms Splash Proot
and laundries
Weather Resistant Suitable for use outdoors to provide protection against specified weather hazards Moisture Proof @
Tight Designed to exclude beating rain. Surtable for general outdoor applications Moisture Proof @
—
No leakage of water into housing when subjected to a 65 GPM stream of water
| Wats it A 3
A from a " hoze nozzte, at a minimum distance of ten feet Maisture Proot @
+
A gasketed enclosure designed to exclude dust. Suitable for non-hazardous locations Moisture Proof @
- +
Suitable for submersion under water Consult Factory
’ * -
door or outdoor applications where explosive or potentially explosive atmospheres
' | w be present Explosion Proof
-
e designed to exclude dust, hint, fibers, oil or coolant seepage
A
bile for non-hazardous locations Moisture Proot @

O National Electrical Manufacturers Association classifications

(): ¢ use only 1n non hazardous location applications
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OPTIONAL SWITCH HOUSINGS

TRANSPARENT HOUSING COVER
(Type S-1 Switch Head)

DESCRIPTION

The transparent housing cover s used interchangeably with
the standard Magnetrol steel housing in applications where
it is desirable to inspect the switch mechanism without
need for cover removal. It also allows positive visual den
tification of switch position (“oft” or “on™)

CONSTRUCTION

The housing cover is molded from LEXAN — a higher per
formance polycarbonate resin manufactured by the General
Efectric Company. texan exhibits high impact strength,
high heat resistance and is ultraviolet stabilized for ex-
cellent transparency retention.

TEMPERATURE RATINGS

The transparent housing cover is suitable for ambient tem
peratures between 400F  and +2300F

DIMENSIONS

The transparent cover is directly interchangeable with the
NEMA 1 steel cover and layout dimensions are identical.
CAPACITY

The cover is designed to accommodate up to three type S-1
switch mechanisms, or two double pole (type DPS-1) switch
mechanisms

¢$IPVIEAN% APPLICATION
1 General Purpose
2 Splash Proof
3 Weather Resistant Q)
3R Rain Tight @)
4 Water Tight @

EXPLOSION PROOF HOUSING
WITH DOUBLE TAP CONDUIT CONNECTIONS

i N SN

5% Short Cover

“0" Ring Seals 7% Tall Cover

——~
|
SO | % NPT
%' NPT < A Conduit
Conduit ap

Tap BN

e

NOTE: Dimensions given are subject to change w.thout notice

T

DESCRIPTION

Explosion proof switch housings with double tap conduit
connections are used interchangeably with standard Magq
netrol steel and explosion proof housings in applications
where two currents of different voltages are being controlied
and electric code requires separate conduit connections
for each. They also provide convenience for “‘series” type
wiring connections in multiple control arrangements

CLASS 1, GROuP “B"®
EXPLOSION PROOF HOUSING

1%

DESCRIPTION

The class 1, group “B" housing is of the explosion proof
type approved for use in hazardous locations having hydro
gen atm3spheric potential. This housing is constiucted of a
special alloy and uses openings of long threaded close
tolerance design to protect against the high degree of flame
propagation associated with hydrogen

@ National Flectrical Manufacturers Association classifications

For use only in non hazardous location applications
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# SWITCH WIRING

i’ WIRING PROCEDURE DPS-1, SPDPS-1 & DPS-1M DPDT SWITCHES
Magnetrol switch mechanisms and housings are designed INTERNAL INTERNAL

for maximum ease of \ iring. Each mechanism has a ter

Lett Switch ——
minal block positioned in full view, with housing cover —{‘ l
,_‘,_‘,_A

removed. Ternminal connections are plainly numbered to
{ coincide with those in common use. Most switch housings -—{ 5 —y
: L = el

are rotatable through a full 3600 to allow convenient { [—- — ’

‘/7

positioning of conduit opening. A typicdl wiring procedure
15 as follows
l 1. Loosen base locking screwl(s) and position conduit
opening. Re-tighten screw(s)
2. Remove switch housing cover and pull in supply wires
(conductors). Wrap wires around enclosing tube under
l neath baffte plate and bring up to terminals.

NOTE On SPDPS 1 mechanims, diagran would apply

f 3. Connect wires to proper terminals and position excess {0 UNIY With (WO SPOT switches onfy
wiring to provide adequate clearance for replacement ot
l housing cover. Check to be certain wires do not interfere SPS-1 TWO CIRCUITS TO COMMON GROUND
with “uit” of switch. HIGH LEVEL ACTUATION Ot

4. Connect power supply to control and test switch actu LINE CIRCUIT
ation by varying hquid level or flow. Replace switch

housing cover and place control into service

TERMINAL CONNECTIONS

Terminal connections shown in the following wiring dia
grams are typical for direct acting Magnetrol controls
Switch actuation is reversed on s'de mounting controls
which employ a reversing pivot

T IHA“-.

COMMON

LOAD

INTERNAL

INE CIRCULT
LOAD "
COMMON :
= s
INTERNAL LOAD 1
CIRCUIT |
1 LOAD 10R 4 S
[} IOTE Far single pole single thiow action
! J COMMON |2 OR 5 o Connect 3 e y -wv“-'.u.m.‘... g
~<_
[ hu\n 30R 6 Y s
S-1,S8PS-1 | M-1 SPDT SWITCH
WITCH
&S 1M L QQ onnEeT
SPDT in this dhagram rcutt between —_ ~
Al C Ci 1 L con
SWITCHES L INE tacts 1 & 2 (or 4 & 5) is made and cir
cuit between contact 2 & 3 lor 5 & 6)
- i1s broken at low liquid level At high |
% quid level, circuit between contacts
Q 1 & 2 (or 4 & 5) 1s broken and circuit
between contacts 2 & 3 (or 5 & 6) s
| —— made
NO NC

; ———
i Q INTEHNAL
. 10R 4 CIRCUIT

2 OR 5 N

SWITCM
.
§ LOAD 3 OR 6
In this diagram wiring required at ter
LINE minal strp n order to make Circust at
i high hquid level 15 shown
V S$-1 & SPS
SPST
O INTERNAL
SWITCH CIRCUIT
LOAD 1 0R 4
i
: ’ 20R5 ‘_/4411
1,_( .
30R6
]

In this dragram wiring required at ter
LINE minal S1Hp n order to make circurt at
low hiauid level s shown
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SKINNER ELECTRIC VALVES - SOLENOID VALVES

A5-1




S

ol

197}
IX
|t—<
2
1z
{9
|

ELECTR

i)

C VALVE DIVISION

New Britain, Connecticut

MAINTENANCE AND CLEANING INSTRUCTIONS

C, V5, X5, Q5 and V6l Series Valves

) B Shut off pressure to the valve and electric current. The valve need not be removed from the line.
2. Remove nut at top of coil cover. Cap, coil housing and coil can then be removed from body.

3. Using special Skinner wrench nut (Skinner Part V0-233) unscrew the sleeve assembly from the body.
DO NOT use a pipe wrench, as a wrench may crush the sleeve assembly and make the valve inoperative.

4. In order to completely disassemble the Q5 valve, it is necessary to remove the snap ring from the re-
cess in the bottom of the valve body or in Q5 valves manufactured after 1968 a threaded plug with holes
fitting the V0-233 wrench nut. The cap, "O'" ring and piston may then be removed.

INSPECTION:

1. If the valve fails to operate, the coil should be checked to make sure it is not burned out.

2. Occasionally, if mishandled, valves may leak at the flange seal. If the medium is a liquid, such a leak
may damage the coil. A flange leak may be corrected by tightening the sleeve assembly into the valve
body or replacing the flange seal. Use wrench nut, Skinner Part V0-233. Do not use a pipe wrench on
the sleeve assembly.

3. If the valve leaks at the seat or the plunger sticks in the energized position, examine the soft inserts in
the plunger and the inside of the sleeve assembly for the presence of excessive dirt or wear. If the in-
serts show considerable wear, the plunger should be replaced.

4. If the valve develops a loud buzzing noise, examine the inside of the sleeve assembly and upper portion
of the plunger and remove all foreign matter imbedded inthese parts. Caution: In Three-Way and Two-
Way Normally Open Valves be careful not to damage the sleeve seat. Clean the plunger assembly and
seals with kerosene. Do not expose the rubber parts to any type of commercial cleaning fluid.

5. If external leakage occurs around the cap of the Q5 valve, the seal should be removed and inspected for
imperfections.
If the valve leaks internally, examine the piston insert for excessive wear. Also inspect main exhaust

orifice for dirt accumulation, scratches and nicks.

If the valve is sluggish during energization and de-energization, check for dirt accumulation or wear on
both piston and piston bore. The piston should slide freely into the piston bore without binding. Inspect
and clean all passageways of dirt or foreign matter.

REASSEMBLY:

Reassemble the valve by following the disassembly procedure in reverse order. Make sure the seal at
the flange end of the assembly and the return spring are in place when the sleeve is screwed into the
body. After screwing the flange intothe body and before assembling the coil to the valve, it is advisable
to apply pressure to the port which leads to the body chamber and check for leakage around the flange.
If the valve has a sleeve port, this port at the top of the valve must be capped to make this test. If the
medium is air or gas, leakage can be noted by applying water to the joint and watching for air bubbles.
If the medium is lequid, leakage is readily apparent. DO NOT tighten the nut at the top of the coil hous-
ing excessively, since doing so will put an undue strain on the sleeve assembly.

REPLACEMENT PARTS:

Orders for replacement parts should include:

j Part Description
2, Valve Number
3. Voltage

Issued 2-60 A
Revised 3-69 193 LT |
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THE CREST OF QUALITY

SKINNER vALVES

SKINNER ELECTRIC VALVE DIVISION
SKINNER PRECISION INDUSTRIES, INC. » NEW BRITAIN, CONNECTICUT, US.A.

WORLDWIDE DISTRIBUTOR DIRECTORY

UNITED STATES

ALASKA INSTRUMENT COMPANY
PO Box 41123
Phone: 277.9612 Zip 99503

ARIZONA

Phoenix

AIR DRAULICS COMPANY

P.0. Box 11689

3135 N. 29th Avenue

Phone: 254.8414 Zip 85017

METROPOLITAN SUPPLY CO
3058 West Clarendon Avenue
Phone: 2641003 Zip 85017

Tucson

AIR DRAULICS COMPANY
2021 East 13th Street
Phone. 624.7604 Zip 85719

ARKANSAS

Little Rock

JACK TYLER ENGINEERING CO

San Francisco Atlanta (cont.)

CALIFORNIA INSTRUMENT COMPANY JAY TNSTRUMENY & e
351 Tenth Street 532 Armour Circle, N.E.
ALABAMA Phone 8630350 Zip 94103 Fhooe: 823:613F. ‘Zip 30324
Homewood (Birmingham) HASKEL ENGINEERING & SUPPLY CO HAWAII
1228 tolsom Street
ACTIVATION, INC Phone 8631488 Zip 94103
P.0. Box 58067 bk e Honolulu
West Valley Avenue YETT COMPANY, INC.
Phone: 871-0353 Zip 35209 COLORADO 429 Waiakamilo Road
Denver Phone: 848-0337 Zip 96817
ALASKA HASKEL ENGINEERING & SUPPLY CO IDAHO
2262 S Broadway
Anchorage Phone 744 6456 Zip 80210

Boise

WARREN ENGINFERING CORP PAUL ROBERTS CO.

',4 )6 West 2nd Avenue = SUB. OF POWER TRANSMISSION PRODS.
Phone 936 8261 Zip 80223 PO Box 7218
Americana Terrace
CONNEC'ﬂCUT Phone: 3448442 Zip 83705
Bridgeport Idaho Falls
KNOX, INC OF CONNECTICUT PAUL ROBERTS CO
“":H"u e O8G0 SUB. OF POWER TRANSMISSION PRODS.
) €@ & 4 P.0. Box 2229
465 South Utah
West Hartford Phone 5227455 Zip 83401
AUTOMATION. INC "
456 Oakwood Avenue
Phone 236 5991 Zip 06110 POP:;'??OBOERTS Co
SILLITER HOLDEN. INC SUB OF FOWER TﬁANSMlSSION PRODS
Box 10500 PO Box 1689
433 New Park Avenue 850 South Main Street
Phone 232 4433 Zip 06110 Phone: 232-3672 Zip 83201
FLORIDA ILLINOIS

Hialeah (Miami)

AIR EQUIPMENT COMPANY

Broadview (Chicago)

854 West 20th Street CATCHING ENGINEERING COMPANY
6112 Patterson Avenue - 2101 Roberts Drive
Phone 5622296 Zip 72209 Phone: 8855371 Zip 33010 Phone: 344.2334 " Zip 60153
Jacksonville
I "
CALIFORNIA CIRCUIT ENGINEERING, INC. Chicago
8421 Atlantic Boulevard AIR CONTROL, INC.
Burbank (Los Angeles) Phone: 7211414 Zip 32211 2917 West Irving Park Road
HASKEL ENGINEERING & SUPPLY CO Phone: 463-0035 Zip 60618
100 E. Graham Place Orlando
Phone 843.4000 Zip 91502 FLOW PRODUCTS, INC.
S»}’RRF\; p 715 [ltzj INC 2626 West Addison Street
ox 25 Phone: 528-2000 Zip 60618
Montebello (Los Angeles) 100 W, kiviftaston St
METROPOLITAN SUPPLY COMPANY Phone: 8431251 Zip 32802 NORMAN EQUIPMENT COMPANY, INC.
1153 So. Greenwood Avenue 7659 South Western Avenue
Phone. 7262434 Zip 90640 Tampa Phone. 434-2300 Zip 60620
HARRY P. LEU, INC :
oakland 3701 Grace St Peona
CON VAL INCORPORATED Phone. 877-5805 Zip 33607 NORMAN EQUIPMENT COMPANY, INC
412 Pendleton Way 2727 N.E. Adams Street
Phone 5688922 Zip 94621 GEORGIA Phone. 685-1092 Zip 61603
San Diego Atlanta Rockford
BARBEE VALVE & SUPPLY, INC ACTIVATION INC. OF GA NORMAN EQUIPMENT COMPANY, INC
2116 Hancock Street 1252 Murphy Ave, SW 3815 Broadway
Phone: 297 4213 Zip 92110 Phone: 7556691 Zip 30324 Phone: 398.7535 Zip 61108
A5-3
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INDIANA

Fort Wayne

TEC HACKETT ENGINEERING, INC
‘ P.0. Box 57

646 Growth Avenue

Phone: 742-8261 Zip 46801

Indianapolis

JAY INSTRUMENT & SPECIALTY CO.
1901 W. 15th Street
Phone 539-6494 Zip 46202

TEC HACKETT ENGINEERING, INC
P.0. Box 68514

6232 LaPas Trail

Phone: 299 6327 Zip 46268

IOWA

Bettendorf
NORMAN EQUIPMENT COMPANY, INC
P.0. Box 694
3813 State Street
Phone. 3555305 Zip 52722

KANSAS

Kansas City
POWERFLOW SYSTEMS INC

1401 Fairfax Trafficway
Phone 342-7024 Zip 66115

Shawnee
SKARDA FQUIPMENT COMPANY, INC
P.0. Box 3114
12212 Johnson Drive
Phone: 631-7001 Zip 66203

Wichita
FLUID MOTION, INC
3665 McCormick
Phone: 942 1289 Zip 67213

g KENTUCKY
Louisville
JAY INSTRUMENT & SPECIALTY CO
i 3849 Cane Run Road
Phone: 7786609 Zip 40211

AIR HYDRO POWER, INC
4400 Bishop Lane
Phone 451-1000 Zip 40218

LOUISIANA
i Baton Rouge

L UMAC, INC

PO Drawer 3337

3626 Seneca Street

Phone 357-0655 Zip 70821

! Harvey
AIR DRECO, INC
PO Box 13
208 Pailet Drive
% Phone 3677260 Zip 70058
L]
MAINE
5 Portland
LEEN'S POWER ENGINEERING CO
52 Umon Street
Phone 774 6266 Zip 04111
- _

MARYLAND
Baltimore

CURTIS ENGINE & EQUIPMENT CO., INC.

6120 Holabird Avenue
Phone: 6335161 Zip 21224

LOUIS H. HEIN COMPANY
4905 Pennington Avenue
Phone: 3541800 Zip 21226

Cockeysville
AIRLINE HYDRAULICS CORP.
Beaver Dam Industrial Park
107 Beaver St
Phone: 6674300 Zip 21030

MASSACHUSETTS

Needham Hgts. (Boston)

FLUID POWER PRODUCTS, INC
19 Kearney Road
Phone: 4492440 Zip 02194

South Walpole (Boston)
KNOX, INC.
Foxhill Drive
U.S. Route No. 1
Phone: 668-1270 Zip 02071

West Springfield
KNOX, INC.
94 Doty Circle
Phone: 788-9691 Zip 01089

MICHIGAN

Detroit

RALPH D. ERNEST ASSOCIATES, INC
12818 Puritan Avenue

Phone: 861-7311 Zip 48227
INDUSTRIAL AIR & HYDRAULIC EQUIP.
co.

20430 Sherwood Avenue

Phone: 366-8134 Zip 48234

Fenton (Flint)

KUNDINGER FLUID POWER, INC.
100 Alloy Drive
Phone: 6292248 Zip 48430

Grand Rapids

BARCLAY, AYERS & BERTSCH CO
1655 Steele Street, SW
Phone: 452-3251 Zip 49502

MINNESOTA

Minneapolis
AIR ENGINEERING & SUPPLY COMPANY
2719 £ Franklin Avenue
Phone: 3354181 Zip 55406
J. E. BRAAS CO
84 West 78th Street
Phone 869 3246 Zip 55423

MISSOURI

St. Louis

JOHN HENRY FOSTER COMPANY, INC
10740 Midwest Industrial Bivd
Phone: 427-0600 Zip 63132

Springfield
OZARK FLUID POWER
832 St. Louis St
Phone: 869.7301 Zip 65806

MONTANA

Missoula
POWER TRANSMISSION & BEARING
PRODUCTS, INC
P.0. Box 1017
Montana & Russell Sts
Phone: 549 6452 Zip 59801

NEBRASKA
Omaha

SKARDA EQUIPMENT COMPANY, INC
P.0. Box 3568

1227 So. 22nd St

Phone: 422.0430 Zip 68103

NEW JERSEY

Maplewood (Newark)

THE AIROYAL COMPANY
43 Newark Way
Phone: 761-4150 Zip 07040

Cedar Knolls

JARETT INDUSTRIES, INC.
11 Saddle Road
Phone: 5394410 Zip 07927

Clifton

LOUIS H. HEIN COMPANY
2 Pleasant Avenue
Phone: 471-2111 Zip 07013

South Bound Brook

DAHL-GOEHRING & ASSOCIATES, INC
80 Main Street
Phone 469 5454 Zip 08880

NEW MEXICO
Albuquerque

AIR DRAULICS COMPANY

P.0. Box 6509

3117 Claremont Ave N.E
Phone: 3453421 Zip 87107

NEW YORK
Brooklyn

TR) STATE SUPPLy COMPANY OF NY

161 Jamaica Avenue
Phone 647 1221 Zip 11207

Buffalo

ERIE INDUSTRIAL SUPPLY CO. INC
2075 Fillmore Avenue
Phone: 8358813 Zip 14214

Mount Vernon

POWER DRAULICS NIELSEN, INC.
550 South Columbus Avenue
Phone 668 3800 Zip 10550

New York City

MONOGRAM PRODUCTS CORP., INC
14 Wooster Street
Phone: 966 4080 Zip 10013

North Tonawanda

K-D SUPPLY CORPORATION
P.O. Box 549

601 Erie Avenue

Phone: 6937600 Zip 14120

A5-4
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g Rochester

1732 Hudson Avenue
‘ Phone 266 0422 Zip 14617

Syracuse

GENESEE MENDON AIR HYDRAULIC
' SALES, INC
} 6600 Joy Road
} Phone: 4377549 Zip 13057

Tonawanda

CAVAC FLUID POWER, INC
2005 Niagara Falls Blvd.
Phone 691 6642 Zip 14150

NORTH CAROLINA

Charlotte

Cv, INC
1141 Commercial Ave
Phone 332-8084 Zip 28205

ROBERT S. HUDGINS COMPANY
P.0O Box 17217

1112 McAiwy Road

Phone 366 4887 Zip 28211

Clemmons

Cv, INC

Box 988

Lot 30 — Ashtield Drive
Phone 945 5562 Zip 27012

OHIO
Akron

B. W ROGERS COMPANY
PO Box 1030

380 Water Street

Phone 762 0251 Zip 44309

Brookfield

ERIE INDUSTRIAL SUPPLY CO. INC
2500 Parkway Drive
Phone 448 4075 Zip 44403

‘ Cincinnati
JAY INSTRUMENT & SPECIALTY CO
555 North Wayne Avenue

g Phone 733 5200 Zip 45215

5 8 W ROGERS COMPANY

637 Redna Terrace
Phone 7715860 Zip 45215

Cleveland

KEYSTONE COMPONENTS, INC
880 Fast 185th St
Phone 486 5880 Zip 44119

I

4
} § Columbus
: 8 W ROGERS COMPANY

1188 W. 3rd Avenue
Phone 294 5636 Zip 43212

e

Dayton
JAY INSTRUMENT & SPECIALTY CO
2950 Dryden Road
Phone 298 7373 Zip 45439
B W ROGERS COMPANY
169 East Helena Street
Phone 2239712 Zip 45404

Euclid

AIR OIL PRODUCTS, INC

Sub of B. W. Rogers Company
21701 Tungsten Road

Phone 5317720 Zip 44117

2

GENESEE AIR HYDRAULIC SALES, INC.

Lakewood (Cleveland)

LAKEWOOD TOOL & SUPPLY COMPANY
1388 Riverside
Phone: 221-4820 Zip 44107

Toledo

MIDWEST FLUID POWER COMPANY
4325 Harris Street
Phone: 4789086 Zip 43613

OKLAHOMA
Oklahoma City

NIX SUPPLY CO.

P.0. Box 94936

2230 South Prospect Street
Phone: 677-6622 Zip 73109

Tulsa

NIX SUPPLY CO.
2521 Charles Page Blvd.
Phone: 582-9915 Zip 74127

OREGON ke
Albany

POWER TRANSMISSION & BEARING
PRODUCTS, INC.

P.0. Box 726

102 S. Main Street

Phone: 926-4286 Zip 97321

Coos Bay

POWER TRANSMISSION & BEARING
PRODUCTS, INC.

P.0. Box 240

824 N. Front Street

Phone: 267-4159 Zip 97420

Eugene

POWER TRANSMISSION & BEARING
PRODUCTS, INC.

516 Lawrence Street

Box 1354

Phone: 342.8104 Zip 97401

Klamath Falls

POWER TRANSMISSION & BEARING
PRODUCTS, INC.

P.0. Box 936

710 S 6th Street

Phone 884.0623 Zip 97601

LaGrande

POWER TRANSMISSION & BEARING
PRODUCTS, INC

Drawer G

1507 Jefferson

Phone: 9634186 Zip 9/850

Medford

HYDRAULIC & AIR EQUIPMENT CO.
1234 Court Street
Phone: 779-3911 Zip 97501

POWER TRANSMISSION & BEARING
PRODUCTS, INC

1209 Court Street

Phone: 779-4045 Zip 97501

Portland

HYDRAULIC & AIR EQUIPMENT CO.
1925 N. W. Quimby
Phone: 222-3295 Zip 97209

POWER TRANSMISSION PRODUCTS
1107 N. W. 14th Avenue
Phone 227-1271 Zip 97209

Redmond

POWER TRANSMISSION & BEARING
PRODUCTS, INC

P.0. Box 177

125 East Evergreen

Phone: 548-4561 Zip 97756

Roseburg

POWER TRANSMISSION & BEARING
PRODUCTS, INC.

P.0. Box 838

1227 N. E. Walnut

Phone: 673-5549 Zip 97470

Salem

POWER TRANSMISSION & BEARING
PRODUCTS, INC

P.0. Box 271

2255 McGilchrist St., S.E.

Phane. 588 0780 Zip 97302

PENNSYLVANIA

Allentown

LOUIS H. HEIN COMPANY
444 East Cedar Street
Phone: 4359661 Zip 18103

Broomall (Phila.)

JOHN C. WHIDDETT COMPANY
630 Parkway
Phone: 353:6343 Zip 19008

Erie

ERIE INDUSTRIAL SUPPLY CO. INC

P.0. Box 6004
931 Greengarden Blvd.
Phone: 453-6031 Zip 16512

Cornwells Hts.

AIRLINE HYDRAULICS CORP
Expressway 95

Industrial Center

1.95 & Street Road

Phone: 638-4700 Zip 19020

Pittsburgh

RITTER ENGINEERING COMPANY
540 Delwar Road
Phone: 8829700 Zip 15236

West Conshohocken

LOUIS H. HEIN COMPANY
1151 Matsons Ford Road
Phone: 8285500 Zip 19428

RHODE ISLAND

Providence

BRIAN SUPPLY CO
Fluid Power Division
111 Chestnut Street
Phone: 272.6400 2ip 02903

TENNESSEE

Chattanooga

AIRDRAULICS, INC.

P.0. Box 3186

1308 East 23rd Street
Phone. 698.4061 Zip 37404
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Kingsport
ABERNATHY THOMAS ENGINEERING CO.

535537 E. Sullivan Street
Phone 2456151 Zip 37662

Memphis
FLUID POWER OF MEMPHIS
P.O. Box 14797
2248 Dunn Road
Phone 7431122 Zip 38114

TEXAS

Dallas

AIR DRECO, INC.

PO Box 35652

1471 Prudential Drive

Phone: 6387070 Zip 75235

Houston

AIR DRECO, INC

PO Box 10928

2230 Governor Circle West
Phone. 681 4601 Zip 77018

Midland

LINCO ELECTROMATIC, INC
PO Box 4096

4580 West Hwy. 80

Phone 694 9644 Zip 79701

UTAH

Salt Lake City

HASKEL ENGINEERING & SUPPLY CO.

359 Ironwood Drive
Phone: 487-2238 Zip 84115

THE RAINS COMPANY

P.0O. Box 15547

370 Ironwood Drive

Phone: 487-5678 Zip 84115

VIRGINIA

Richmond

LOUIS H. HEIN COMPANY
5739 Hull Street Road
Phone: 2764305 Zip 23224

VIRGINIA CAROLINA CONTROLS CO.
P.0. Box 12084

104 So. foushee Street

Phone: 648 2808 Zip 23241

WASHINGTON

Seattle

HASKEL ENGINEERING & SUPPLY CO.
206 South Brandon Street
Phone: 762-7222 Zip 98108

Seattle (cont.)

HYDRAULIC & AIR EQUIPMENT CO.
4401 Airport Way S.
Phone: 682.1681 Zip 98108

\WEST VIRGINIA

South Charleston

JAY INSTRUMENT & SPECIALTY CO
114 D Street
Phone: 744.9406 Zip 25303

Wheeling

SCOTT FLUID POWER PRODUCTS, INC.
3825 Jacob Street
Phone: 232.6006 Zip 26003

WISCONSIN

Milwaukee

NORMAN EQUIPMENT COMPANY, INC.
136 North 120th Street
Phone: 771-3100 Zip 53226

Waukesha

PRICE ENGINEERING CO., INC.
285 North Janacek Road
Phone: 784-1260 Zip 53186

CANADA

ALBERTA
Calgary

CANTECH CONTROLS LTD
Box 5274 Postal Station A
220 Glenmore Trail SW.
Phone 252-8151

Edmonton

CANTECH CONTROLS LTD
10567 — 111th Street
Phone: 425-9810

BRITISH COLUMBIA

Vancouver V6J 118
CANTECH CONTROLS LTD.
1601 West 4th Avenue
Phone: 736-2851

MANITOBA
Winnipeg 10,

APPLIED HYDRAULICS COMPANY
DIVISION OF POWERCON LIMITED
865 Wall Street

Phone: 786-5808

ONTARIO

Mississauga (Toronto)

DYCON LIMITED
3063 Universal Drive
Phone: 625-4350

Ottawa

COWPER COMPANY LIMITED
270 Maclaren Street
Phone: 232-7338

QUEBEC

Lachine (Montreal)
COWPER COMPANY LIMITED
677 — 7th Avenue
Phane: 637-6746

EUROPE
AUSTRIA

DIPL ING. DR. TECHN. HEINZ ZOEBL
EIN UND AUSFUHRHANDELSGES, m b H
Maria Theresienstrasse 5
Wien 9

Phone. 72 53 91

Telex: 75382

BELGIUM

LA DYNAMIQUE APPLIQUEE SA.
Rue Tenbosch, 94
1050 Brussels

Phone: (02) 4591.16

lelex. 26385 LADYNA-B

DENMARK

DITZ SCHWEITZER A-S

Hesselager 27

DK 2600 Glostrup
Phone (01) 453044
Telex: 15057

ENGLAND

ARCA CONTROLS LTD.
Queen's Engineering Works
Bedford

Phone: Bedford 60371/6

Telex: 82486/7

Cable: Pumpbedford Telex

FINLAND

EKSTROMS MASKINAFFAR
Alexandersgatan 7
Post Box 10310
Helsinki 10
Phone: 11421
Telex: 12511

FRANCE

SELEM.

Tour d'Asnieres

92606 Asnieres
Phone: (01) 7914444
Telex: 61471

GERMANY

DRUMAG GmbH DRUCKLUFTGERATE
Glarnerstrasse 2
Postfach 222
788 Sackingen/Rhein
Phone: 8241.8242
Telex: 792333

HOLLAND

ERIKS N.V.
Voormeer 33,
Alkmaar
Phone: 0220041911 or 18877
Telex: 57151
Cable: EPRA
(Subsidiaries at: Viaardingen,
Eindhoven, Enschede)

IRELAND

GILROY AUTOMATION LIMITED
17, Douglas West
Cork

Phone. (021) 33676

Telex: 8449
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EUROPE (Continued)
ITALY

HONEYWELL SpA

Via Vittor Pisami 13

20124 Milano
Phone: 62.45
Telex: 32092

NORWAY

MORGENSTIERNE & CO. AS
Ingeniorsfirma
P.B. 6688 Rodelokka
Konghelleght. 3
Oslo 5
Phone' 372940
Telex. 11719

AUSTRALIA

BOUSTEAD WOOD PTY. LTD.

Technical Division

P.O. Box 148 (Day & Egerton Sts.,
Silverwater)

Ermington 2115

Sydney, New South Wales
Phone: 648 3922
Cable: “Winwooded” Sydney
Telex: 790-22657

Branch Office

P.0O. Box 120 (407 City Rd.)

S Melbourne, Victoria, 3205
Phone: 69-7501
Cable: “Winwooded”" Melbourne
Telex. 79032795

Also: Adelaide, Brisbane, & Perth

BRAZIL

) LOW BEER SA COMERCIO E INDUSTRIA

Caixa Postal 2110

01 327 RUA TREZE DE MAIO, 204

Sao Paulo
Phone: 256-4115 & 256-3497
Cable: LOW-BEER —S. PAULO
Telex: 0309151 PBSPO BR

Branch: Rio De Janeiro

INDIA

BALI INTERNATIONAL AGENCIES
PO Bag 7059
Mathuradas Estate
Bombay 400 029
Phone 533076
Cable NUCLONICS

IRAN

IRAN PAHNAB INDUSTRIAL COMPANY
PO Box 3222
346 Roosevelt Avenue
Tehran
Phones 825232 3,629148.05 2482
Cable: PAHNABINCO
Telex: 2456

PORTUGAL

VALADAS LIMITADA
Avenida D. Carlos 1
60—Lisbon 2
Phone: 663113
Cable: Valadeiro
Telex: 1866-Valado P

SPAIN

ASESORAMIENTOS Y SUMINISTROS
INDUSTRIALES SA
(“AS.I.SA")
Deu Y Mata 154
Barcelona - 15
Phone: 3210550
Cable: Condifluid
Telex: 54.170 HIDRA — Barcelona

SWEDEN

GRANZOW A/B
Tryckerigatan 10
57100 Nassjo
Phone: 0380/74300
Telex: 3769

SWITZERLAND

SPECKEN AG.
Bocklinstrasse 16
Postfach 256
8032 Zurich
Phone: 01/34 62 63
Cable: Metallurgie

~ INTERCONTINENTAL

ISRAEL

ZVI BLASS & CO. LTD.

P.0. Box 912

39, Peretz St., Tel-Aviv
Phone: 625566
Cable: Zviblassco

JAPAN

JAPAN CONTROLS COMPANY, LTD.
Central Post Office Box 1187
Kowa Bldg. No. 3
1145, 1 Chome Akasaka
Minato-ku, Tokyo 107

Phone: 5844251

Telex: 781-26491

Cable: Wayacols Tokyo
Branches: Nagoya, Osaka

SKINNER INTERNATIONAL, INC.
Tokunaga Building, 202
82 Yamashita cho, Naka-ku
Yokohama
Phone: (045) 6814568
Cable: Skinner Yokohama

MEXICO

ENTERPRISE, SA.
Rodriguez Saro No. 424
Mexico 12, D.F.
Phone: 5-34-60-20
Telex: 017-71-184

Branches Guadalajara, — Monterrey

NEW ZEALAND

BOUSTEAD, WOOD (N.Z.) LTD
P.O. Box 9164, Newmarket
11 McColl St.
Auckland

Phone: 500728

Cable: BOUSTEAD AUCKLAND
WELLINGTON OFFICE
G.P.0. Box 2738
Cor. Cable & Taranaki Sts
Wellington

Phone 554 144

Cable: BOUSTEAD WELLINGTON

Telex: 57327 — Speag CH.

PUERTO RICO

GONZALEZ TRADING, INC.
P.0. Box 13067 (Santurce)

Ave. San Patricio No. 38
Rio Piedras Zip 00908
Phone: 783-9380
Telex: 3252489 (Via RCA)
3859253 (Other)
Cable: GONTRA

Branch: Ponce

SINGAPORE, 14

ALPHA ENGINEERING (PTE) LTD.
No. 27A/B, Lorong 13
Geyland

Phone: 461831/2

Cable: “Alphaeng Singapore"
Branch Office:
ACO ENGINEERING Sdn. Bhd.
Kuala Lumpur

SOUTH AFRICA

S. A. INSTRUMENTATION SALES
(PTY.) LTD.

Private Bag 1001

Edenvale, Transvaal
Phone: 53-2571/2
Cable: INSTRUM

TRINIDAD

PROCESS EQUIPMENT CO. LTD.
14, High Street
P. 0. Box 166
San Fernando
Phones: 6524889 & 3422
Cable: PROQUIP
Branch Office:
96, Abercromby Street
Port Of Spain
Phones: 62-34452, 35340




SKINNER DISTRICT AND AREA

NORTH-EAST DISTRICT

Metropolitan N.Y.C. &
Northern New Jersey

AA. Todres — Area Manager

328 Georgian Dr.

Paramus, New Jersey 07652
Phone: (212) 227-2470

Eastern Pennsylvania
Delaware, Maryland, Virginia

Rothenheber & Wurts, Inc.

53 Cricket Ave.

Ardmore (Phila.), Pennsylvania 19003
Phone: (215) 649-6300

New England States & Quebec, Canada

R. J. Kelly — Area Manager

400 Old Connecticut Path

Framingham (Boston), Massachusetts 01701
Phone: (617) 326-3550

Upper New York State &
Ontario, Canada

R. A. Rushton — Area Manager

181 Pond View Heights

Rochester, New York 14612
Phone: (716) 244-3180

SOUTH-EAST DISTRICT

Southeastern States

R. G. Burkard — District Manager
2220 Randolph Ct., N.E.
Atlanta, Georgia 30345

Phone: (404) 237-3306

North & South Carolina,
Eastern Tennessee

S. V. Borrelli — Area Manager

6026 Kingstree Drive

Charlotte, North Carolina 28210
Phone: (704) 525-9496

MID-EAST DISTRICT

Northeastern & Southeastern Ohio
Western Pennsylvania &
Wheeling, West Virginia

G. A. Weaver — Area Manager
P. 0. Box 30155
Parma, Ohio 44130

Phone: (216) 391-8115

Southwestern Ohio, West Virginia,
Kentucky & Indiana

W. M. Redman — Area Manager
2465 Oxford-Reily Rd.
Oxford, Ohio 45056

Phone: (513) 681-3405

Michigan & North Western Ohio

C. W. Blessed — Area Manager

323 Wimbleton

Birmingham, Michigan 48008
Phone: (313) 564-5633

NORTH-CENTRAL DISTRICT

Northern lllinois

M. Stevenson — District Manager
Skinner Precision Industries, {nc.
Room 604
1211 W. 22nd St.
Oak Brook, lllinois 60521

Phone: (312) 654-1886

MANAGERS

Wisconsin, lowa, Minnesota, North &
South Dakota, Saskatchewan &
Manitoba, Canada

R. F. Reierson — Area Manager

3004 West 71st St.

Minneapolis, Minnesota 55423
Phone: (612) 332-1041

SOUTH-CENTRAL DISTRICT

Texas, Arkansas, Oklahoma,
Louisiana, Southern Mississippi

R. A. Bowers — District Manager
P. 0. Box 20792
Dallas, Texas 75220

Phone: (214) 352-3543

Missouri, Kansas, Nebraska, Colorado,

G. A. Comstack - Area Manager

1707 Walnut Circle

Blue Springs, Missouri 64015
Phone: (816) 356-2244

WEST-COAST DISTRICT

Northern California
Northwestern States, Alberta &
Vancouver, B.C., Canada

C. W. Bibler — District Manager
P. 0. Box 175
San Ramon, California 94583
Phone: San Francisco
(415) 885-2209

Southern California,
Arizona & New Mexico

D. R. Parmaley — Area Manager

P. 0. Box 25430

Los Angeles, California 90025
Phone: (213) 477-9272

HOME OFFICE

Skinner flectric Valve Division
Skinner Precision Industries, Inc
95 Edgewood Avenue
New Britain, Connecticut 06050
Phone: (203) 225-6421
TWX: (203) 225-2591
Telex: 099-203
R. A. Fradl, General Sales Mgr.
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EXPORT
DEPARTMENT

Skinner International, Inc.

95 Edgewood Avenue

New Britain, Connecticut 06050
Phone: (203) 225-6421
TWX: (203) 225-2591
Telex: 099-203

EUROPEAN
HEADQUARTERS

Skinner Europa B.V.
Scherpdee! 30
Roosendaal, Holland
Phone: 01650 — 35855
Telex: 54053
W.AG. de Wit, Marketing Director
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PRESERVATIVES

The material in this appendix is intended to provide layaway personnel a quick

reference for the preservative and packing materials required to accomplish the layaway

job. The material has been extrated from MIL-P-116F and TM 38-260.

3 Specifications for preservative materials
Type Description (Not Number* Title
Specification Title
pP-2 Thin Film Preservative MIL-C-16173 Corrosion Preventive,
(Soft I'ilm, Cold Gr. 2 Solvent Cutback, Cold
Application) Application i
P-9 Very Light Preservative VV-1.-800 Lubrication Oil, General
Oil (Cold Application) Purpose Preservative,
Water Displacing, Low
Temperature
P-10 Engine Preservative MIL-1.-21260  Lubrication Oil, Internal
0Oil Combustion Engine,
Preservative
P-15 Hydraulic Preservative e Hydraulie Fluid,
0Oil Preservative
Notes:
a. Complete list of preservatives are designated in MIL-P-116F. These :
items are only those specified in this procedure.
b. Above compiled from MIL-P-116F, page 12, Table 11, Preservatives.
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C.

d.

*Federal/Military Specifications: Latest addition and/or amendment to

be adhered to.

**Material not designated by MIL Spec Per MIL-P-116F.

Description of Preservative Materials

The following information relating to preservative materials is intended to

provide layaway personnel with required information relating to the preserva-

tives specified in this plan.

P-2 - MIL-C~16173 Gr. 2

This is the standard preservative material for exposed carbon steel
surfaces. The material forms a non-hard film, with a maximum thick-
ness of 2 mils (0.002 inch), which can be removed with relative ease
using solvents. For application, it can be cut back with solvent or
mixed with MIL-C-16173A Gr. 3 (P-3) to provide a thinner coating. It
is used at full strength on exposed shafts, couplings, outside of valves,
etc., and diluted for use as a preservative for internal surfaces of
equipment. This material will normally require an overwrap of plastic
sheet/paper for external application. If the grease is allowed to become
hot (summer weather), it may flow from its application location. Do Not
use this material on bearings or other parts that move in contact with

another part. For lubricating service, use P-10 or P-11,
P-9 - VV-L-800

This is a light weight preservative oil with added corroesion inhibitors.
It should be used on closely fitted parts and assemblies for indoors

storage such as machine tools, etc.
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P-10 - MIL-L-21260 (Type 1 - 10 wt. and 30 wt.)

This is preservative lubricating oil. It may be used for lubrication of
compressor crank cases, pumps, ring oiled electric motors with sleeve
bearings, blower bearing housing and speed reducers, gears, or

in any location where an oil was used for lubrication.

Speed reducers, blower housings and steam engine crank cases and
other places using a small amount of oil may be left filled with this
lubricant. Do not use this oil as a preservative oil on the exterior of
valves, pumps, steam engine cylinders, compressor piston rods and
cylinders because it does not afford as much protection as P2 or P3.

In specific applications, 10 weight oil has been specified for use rather

than the 30 weight oil.
P-15 (no MIL Spec.)

This hydraulic preservative oil is standard hydraulic oil with corrosion
inhibitors added. It is used in all hydraulic cylinder/reservoirs for

storage corrosion protection.

Specifications for Storage Materials

The following materials are required during layaway operations.

These specifications are intended as a guide, and approved commercial

equivalent materials may be utilized for these layaway actions.

Specification Description

L-P-375 Plastic Sheeting, Flexible, Vinyl Chloride (Note: as available,

use L-P-512, below)

L-P-512 Plastic Sheeting, Polyethylene
L-P-00524 Plastic Sheet, Polyethylene, laminated, nylon reinforced
B-3




Specification

Description

PPP-T-97

PPP-T-60

Tape, Pressure Sensitive, Adhesive, Filament Reinforced

(Note: This is the equivalent of case house tape.)

Tape Packaging, Waterproof
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§ WATER TEST
i The operator will determine that all the valves in the system are closed, and

&ll of the external and internal control loops are off control before any of
the test procedures are tegun. The necessary valves and loops will be enabled

! only at the proper time in the specilied sequence of events. ({Refer to
Appendix C for all test sheet data)

l .

1. DAYTANY TIST - The operator will fill the daytanks with water and verify
thet tre rlent ecauipment is operating properly and that there are no leaks.
The follcocwing inctrumentation and control tests will be dcne:

a. PAYTARZ LLVEL CHECK - One at a time the following actions will be
perforried cn the loops listed cn DATTANY 70T SHFET (Grecup A).

1A. - Verify the level measurement

-
[oc}
]

Verify Hi/Lo absolute alarus

JG. = Fut ihe loop on control ana Verily valve action

[
@)
I

Verify high level overrvide

b. ¥ FEEDPUMP CHECK - Ore at a time perform the rollowing checks
cn the loops listed on DAYTH'IK TEST SHEET (Group B).
2A. - pyt the loop on control and read neasurement
2B. - Zxercise the pump
! 2C. - Check pump protection ualgcrithm
‘ 2. FAW VATTPIAT FLOW 1OOPS - The daytankswill be full and the pumps will be

CiiZsl (the systom feed permit) will te closed, and all irndividual
*ill be tripped (see PAVW MATLRIAL 1EST SHEET - Grours A & C) when
3 e fellovwing tests: (The operator again will check for leaks
ogeration.)

e A s,




TOLUELE AND NITRIC ACID FLOW CHECK - Ensble the raw material flow
locos one at a time manually and rperform the following checks on
the lcops listed on RAW MATPRIAL TEGT SEEET (Group A).

1A. - Verify the valve action and flow reading by driving the valve
menually from the controller,

1B. - Put flow on control and verify DDC control action by obscrving

0/P meter on the controller
1C. - Drive FCV Feed Trip Contact to stop flow (=%)
1D. - Verify flow = ¢ (tight shut off)
1E. - Restart flow end open overall feed trip (CNN131) (=¢)
1F. - Verify flow = ¢

1G. - Put SP = ¢ and take flow loop off control

LEUM FLOW CHECK - Before starting this test the operestor will insure

thet all of the oleum MV valves and CNN35C feed trip are closed.
The following cheeks will be performed as listed on R4 KAFERTAL
TEST SY: (Group B). The loops will te checked with their cor-

m

resper.ding MV valves cne at a time.

2A. - Drive MV valve open from operator's console

2B. - lMznipulate flow manually, take flow reading and verify
valve action

2C. - Put flow on ccntrol end verify DDC action by observing the
Q/P meter on the controller

2D. ~ Drive MV valve to stop flow

2E. - Verify flow = ¢ (tight shut off)

2F. - Restart flow and open overall fecé trip (CHN131) (=)
2G. - Verify flcw = @

2. - Take flow loop off control and close MV valve

Cc-2
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PURIFI:ATION AREA FLOW CHECK - The flow loops will te enabled
manually one at a time as shown on RAW MATMRIAL THOT SHEET (Group (&) 17
The tezting of the two SO, flows will be done if the decision is

made to put S0, into the Eystem. The following checks will be done:

Verify the valve action and flow reading by driving the
valve manually from the controller.

3A.

3B, - Tut flow on control and verify DDC action by observing
C/P meter on the controller.

3C. - Srive FCV feed trip contact to stop flow (=@)

3D. - Verify flow = # (tight shut off)

3E. - Sestart flow and open overall feed trip (CNN131) (=)

3F. - Verify flow = @

3G. - Zut SP = ¢ and take flow loop off control

. ICGF F_CW ALGORITHM TEST - Two ICOF loops will be checked one at a

tice ard each flow will be run to completion using the follovwing
step by step procedure on the loops listed on the ICOF FICU Trof SilET

bA. - fut flow on control with setpoint = @
LB, - Znsure FCV valve closed

LC. - Fut ICOF loop on control

LD, - Cive ICOF lcop a setpoint = Qp (target)

UE, - Close cascade and take initizl flow measurement reading
(note starting time)

LF, = ’n five minutes recad flow measurement (in five more minutes
read OV flow rate again)

4G, - Lot flows run until cascade opens (note cnding time)
4. - iasure flow = ¢ and FCV valve is closed
WI. - ¥ead actual quuntity Q, and conpare it with Qp

*NC

-1
2]

THE DAYTANK PUMFGS MAY EE SHUT OFF NCW




3. FPROCZSS W.TEF TrFGT - The operator will determine that all the PW valves
ere closad terore begimning this test. During this test the nitrators,
separatcers, end the purirication system will be filled with water. ‘he
operator will vernfy that the plant equipment is operating properly ande

that there are no system leaks, -
a. ZTRATOR PW HEADER SYOTEM CHECK - A1l the nitrator separator decanter

i T

levels will be raised to their highest position i.e., SP = ¢ and

the preccess water MV valves will lbe opened one a2t a time. The
TATER TSP

L
cllowiag checks will be performed as listed on PROCESS W/ LS
=ET (Group A).

foNe

14. - Decanter level on control and SP = ¢ (raise)

1B. -~ Lrive MV valve open from the operator's console

1C. - Verify the valve action and PW flow path

1D. - Pead flow measurcment FNNPLS

1%, - Trip CNU131 (@) and verify flow = ¢ (tigcht shut off)

1F, - Festert flow and fill the nitrator and separator

1G. - Drive MV valve closed
i, - Verify flow = ¢ (Light shut off)
11I. - Fead decanter level reasurement
i 1J. - Verify that drowning valves do not leak
b. SCRUSBER RICYCLE TALK I" CHECK - The cperalor will open the manual

velve to I The follcowing acticn will be performed &s
shown on FZCCFES WATER TFST SHEET (Group B).

sy A

24, - Crive the pump on frem the cperator's console (cCnni1z2) (1)
2. - Verify the pump action
2C, - Stop the pump (CNN122 = @)

20, = Close the manual valve




s

FURIFICATION PW FILLING CEECK - The purificztion section will be
Tilled in the order shown below. See PROCEEES VATER TEST SHEET
(Group C) for loop information.

S

3J.

*i07

3.

3L.

W

K (%

3p.

J 5

Lower decanter LNI@62 to fill THT Fductor Tank i.e., SP = MAX
Open flow valve FINY19 manvally, end verify valve action
Put flew FIIIE19 on control und verify DDC action

Drive FCV-19EV valve from the operators console to stop
flow (CNUL31)

Verify flow = ¢ (tight shut off)

Restart flow and {ill PSEL Washer, THT Eductor Tank, and
verify CNN%21 annunciator, Lductor Tank Level High

Trip the feeds using (CNN131 = ¢)

Verify flow = ¢

Give flow locop FUN@1l9 SP = @ and verify flow = ¢ (leave FiIf19
on contirol)

RECYCI.E CONTROL I.OCFS - The following checks assume closed
flow is available to the finishing building.

Menipulate Recycle Pump Tenk Level valve manuvally LINPI@ and
verify valwvc action

Put level loop LLL@1¥ on control ané verify DDC action

i ecycle Pump Control loop LNN1i@ a setroint lower than the
Give Recycle P Control loop LNN1idg t t 1 than th
measurerent of Lill¥1¢ und put loop cn control

Verify that CHlth2¢ the TNT Recycle Pump is on, and the proce
flow path is correct

[#}
(2]

Give LUNI1¢ a higch setpoint to stop the purp, and take the loop
off control




o

3Q. - Verify the pump has stopped
3R. - Let INT Recycle Tunk fill then give LNNY1# a setpoint = ¢

and verify that the valve is shut (tight shut off) and
take the loop off control

EDUCTOR TANK CONTROL LOCPS
38, -~ lManipulate level valve LINAL1 manually and verify the valve

action

37. - Put level loop LNN#11 on control and verify DDC control
action

3U, -~ Lover the setpcint of LIMYll and verify that the valve is
closed (tight shut off)

3 locp LINYL1l off control

I TMMITTTAAMTAN MA NSO
babda Kk WEtAE ANUVE RILS asbarA ~

3¥W. - Lower decanters LIN®59, LUI@¥6Y, and LNNE6L i.e., SP = MAX to
fill the sellite wachers and separzators

3X. - Open flow valve FNIP18 manually verify the valve action and
flow measurement

3Y. - Put flow lcop FIN@18 on ccntrol and verify DLDC control acticn

32. - Drive the FCV-18EV valve from the operators console to stop
tre flow (Cuih3g)

344, - Verify the flow = @ (tight shut off)

3BB. -~ Restart the flow and fill the Acid ¥Yasher, the Sellite Washers,
arnd the Sellite Sepurators (check ennunciators CHNL23 and
criah)

3CC. - Do a feed trip (CEN131=¢)

3DD. - Verify flcw = ¢ (tight shut off)

3EE., = Give the flow FLUOLS o SP = @ and tuke loop off conirol

37F. = Rezd 2all level reasurements (3See list on Process Water Test

Skect - Group C)

C-6
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PUZIFICATION FLOW THRU CHECK - The follewing test will be perlorned
as licted below. See PECCESS WATER TECT SHEET (Group D) for futher
inforzation. The purpose of this test is to determine that the Flow
Path from the Post Sellite Washer through to the Spent Acid Tank is
cerrect.

hp. - Raise decanter INiI@#S59 Awash Decanter Level (SP = @), and lower
YITIB SEP pecantor LUNYSY (SP = MAX)

.

UB, - TLrive flow FIN@2J menually and verify the valve action

kc. - Crive PSWW Pump CNI121 from the operator's console and verify
the pump action (cn/off)

UDp. - Give LINEZ9 a sctpoint < neasurcment, put loop on control, and
verify that the pump (CIl121) is on

LE, - Put FUNG3P on control with a setpoint
4WF. - Give FUNQ19 a setpoint > FIN@3@ and verify flow measurecment on

FLllgl9 and FHN@3Q

*¥[iOTE: Water should now flow into the Acid Washer, and from there
to the YW Pump Tank., When the YW Pwrp Tank is rilling do
the following:

LG, - Yhen the YW Pump Tank is approximately half-full (verify by
LulGIS measurement) perform the following tests:

Start YW Pump Tank Pump (CNNW@L) by giving LHNE18 a
low setpeoint

Verify YW flcw to Nitrator 1B when LCV-8 is controlled

manually
Check that mezsurement FNN§1l responds to changes in
YW flow

LE, - Put YW Pump Tark Level loop LNNZP8 on control and verify
correct valve action

bI, - Give FNUZ3¥ a SP = ¢ and verify thet the YW flow tapers down
end eventually stcps (meniter FN¢11)

*ICTE: Rectore the SP to FEN@3@ and proceed with the follewirns tests:

WJ. - Fill the Upent Acid Tenk, check contact input CHNN151 anrunciater
ond, AWQ Spent Acid Tunk Level jich. Verify over 11 YW rlow path ;

C=7




L.

LN,

Lp,

LQ.

5L Washer to PSEL Wash Water Tank, to the Acid Wesher, to
YW Tank and through lNitrator 1B Separator to the After
sparator and into the Opent Acid Tank. (Refer to page C-15
or SL TLING AREA TEST)

\1low the YW mank to 111, by shutting off the YW Pump:

Raise LUN@18 SP above the YW Pump Tank overflow

Verify annunciator AW9, YW Pump Tank Level High - contact
input CNKN22

Lower the level in the YW Pump Tank, leaving the tank
ezproximately half full for the agltutor start up test:

< Q

(verify LuU§{E8 SP)

Lower the setpoint for LINE18 to pump out the YW Punp
Tank. (LNIG18 SP < LuN¢@8 SP)

Saut off PV flows:

Give FNN¢19 and FHlIg3¢ a SP = ¢ and give LIIPI9 o high SP,
this stops the Post Sellite Wash Water pump (CUN121)

Wait for flow Filllff1l to reach zero then give LIN@LI3 a high
setpoint. This ensures that the YW Pump Tank Pump
(cumh¢l) will remain off.

Verify that the pumps are off and valves are closed

Record level measurements LIUNGES, LNNEZ9, LNN@EST =nd LNNZSH,and
verify that they are h‘gh enough for the AGITATOR STARTUP TEST

Read the PH measurements AIM@PL through AUNPPL

Cive after SEP Airlift Airflow FNIg28 a a setpoint and read
measurements, then give SP = ¢

Give LEN118 CD Return Punp a setpoint (hi/lo) and verify pump
action (CiN118) Leave pump off (CLN188=¢)

Crive CNELFS THT Stand Pipe Drain valve (MV-T8) from the
orerator's console and verify the valve ection. Leave the

velve closced. (To drain = 1)

Teze all nccescary locps off control. (Ref. list PROCE3S WATER
TE5T SHEET Group D)

Check the level in any catch tanks if possible.
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AGITVICR ETATTUP TEST - All walves will be closed, the hydraulic system

will be staried, Lnd the operator will verify that the system is running
progperly.

a. NITRATCR AND SELLITE WASHIR AGITATOR CHECK - The agitators will be
svarsed one at a time in the order shown on AGITATCR CTARTUP TEST
SEEET (Group A) and the following checks will be perrouvied.

1A. - Lrive the agitetor min. specd contact (CIMX¥X=¢) from the
operator's console to open the MV valve. (The o0V valve will
be closed).

1B. - Verify the valve action

1C. - Verify that the agitator is at minimum speed. AdJjust if
necessary.

1D. - Manually oven the SCV walve p:rtially to oring the agitater
to a "safe" running speed.

1E. - fdjust the SCV valve and read the speed mecasurement
1¥, - Close the MV valve for the agitator min. speed (CHNXXX=1)

1G. - Verify valve action and that the speed = ¢

—
24
1

Put the speed lcop on centrol and verify the DIC action

itators will te \te‘tod

TOE SUARTUR 7 ST

b. TURIFZCATICN ARXA AGITATOR CHECK = The
one at a time in the order shovn on A
(Group B) and the following checks will te perrormed.

1A. - Prive the contact from the operator's console to start the
egitator (CNIUXXX=1)

1B. - Verify the agitator action and check the speed where possible
*IOTZ: IEAVE ALL THE AGITATORS Ol UNTIL THE TLMPERATURE CHECHS ARE
COMPLLEYE.

- There is an individual test sheet for each Nitrator/

g Before the test begins the loops end contacts will be
set=up $O rerm steam flow Lo the Nitrater and Separctor but the steanm
valves will bs cAouﬂd. (?cfcr to the HBAT/CCOL TXST SHERT for the Wilrator
being tested ror ell t shown telow).

. NITRATCR HEAT TEST - FPerform the following actions cne ci a time.

C=9




1A. -~ Put Nitrator Steam cn control and raise S.P. 5% above measurc-—
ment

1B. ~ Verify heating takes place, and adjust the valve stops to
give the required rate of hcating

1C. -~ Put steam loop S.P. to ¢°C and allcw Nitrator tenmperature to
stabilize

b. SZPASATOR HEAT TEST - Perfcrm the following actions on the separators.

n
e
t

Set the secparator control status for steam heat

N
(@]
1

Verify CD-CTR select valve for heating

n
=
]

23, -~ Verify S.P. of heating loop is above ambient 1
: - l
Verify heat up takes place ;
|
i

P e e T e e e B et T

c. CIUATATSN COOLING THOT = AfLer beel up teols ate cunpleoe perloim Lut
following acticns.
3A. - Set the S.P. for the heating lcop low

3B. - Set CD-CTPR select valve for cooling, and the S.P. for
the cooling loop low

3C. - Verify that setpoints are low
3D. - Verify cocling takes place

d. VZTPATCR COOLING THST - Set up the valves and lcops as shown on the
HZAT/COOL test shee*t before teginning the test. Use a steam wand as

a heat source, anc heat each nitrator to operating temperature. Terfora
the following actions.

WA, - Close the cascade on the cooling loop and continue heating

LB, - Verify cool valve cperation under LLC control

C-10
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ALAFN LOCTC TR0T - The alarm logic will be run indepcndently of other
(sequence) Logic in order to test the emergency high temperature acticns,
This sectior also includes testing of the relay baclup system, The stean
wand will be used for the following tests. There is an ALARM LOGIC TEST
SHEET for esch nitrator. (Kefer to ALARM LOGIC TEMP CONIROL diagram in
Appendix C for the correcct temperature parareters.)

a. HIG! TZMPERATURE TEST - Start at operating temperature with loop
ené ccntact parameters as con ALAFM LOGIC TEST SHLET 1 (Group A)
initislize and start the alarn logic.,

1A. - Close cascade on primary cooling loop and put the cooling
setpoint to just below the value reguiring changeover to
nitrator heating

1B. - ‘erify that nitrator temperature decreases rapidly and that
changeover to heating takes place correctly.

1C., - erify coolant flow measurement by varying steam supply to
stean wand

1D. - Cpen CTS Supply Max vent valve, and verify maximum coolant
flow.

1E. - Clese CTS Supply MAX vent valve, and verify ccolant returis
cn control

1F. - Tepeat tests 1D & 1E using the system feed permit contact

(cumi31).
1G. - Festore ccntrol from the line panel switch
b. WITPATCR RELAY BACKUP TEST -

peremeters, See ALAR!M LOGIC
is used to maintein heat,

2A. - Faise Nitrator primary cooling setpoint to the high trip
temperature, Tlie natrater temperature will rise slowiy
to the high tripving tenperature.

2B. = Verify that a relay trip takes pla
ta

e at the assigned Leomperature
end that Max ccolant ricw is obtained

X (o
il n

éC, = reset the trip manually from the line panel

2D. = Close the codling tower return valve. Verify coolant flow
is now zero,

C-11
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28, - Using the steem ward raise the nitrator temperature to extra
high value. Verify that the dump tripping mechanism activatcs
correctly. (The final activation of the dump valve may be
disabled for this test.)

2F. - Open cooling tower return valve and restore the nitrator to
norral operating temperature, Restore trips from the line
panel

2G. - AMlovw the nitrator tempereture to stabilize, then using a steem
wand, hecat the nitrater

2H. ~ Verify that chanpgeover to cooling control takes place

2J. - Allow temperature to stabilize, Increase Nitrator cooling
loop setpoint to high limit

2K, - Verify that the alarm logic initiates a feed shutdown (CNN131
open = @), end annunciates a feed shutdown

2L. - Weit approximately 2 minutes and verify nitrator CTS supply
Max valve is open f

2M, - Wait for nitrator to return to normel temperature range and
verify that the vent valve is closed by the alarm logic, uand
the normal setpoint of the nitrator is restored.

¥'07Z: The operztor must reset 'CTS MAX' switch on the line panel.

NITEATOR RATE OF RISE TEST - Stert this test with the Hityator st

I (Group C).
Set a suitsbly sn2ll alarm value in the recipe for RRHI, the
rate of rise alarm value.

3A. - Close the nitrator CTR return valve and verify a rate of rise
trip. Verify the mecsage and feed trip (CHN131 = ¢).

3B, - Allow temperature to rise up to the high tenmperature value.
Verify that the nitretor CTS Supply Max valve opens, im-

mediately.

3¢, - Open the rnitrator CTR return valve end restore the nivrutor
to norrmal cperating conditions.

C-12




st

d.

b.

NITESTOR DRCW.I TEST (AILAKM LCGIC) - Start this test with the nitrator
et norisal operating condition. Sce ALARM LOGIC TEST SHEET 2 (Group D).

Lii, - Stop the agitator for the selected nitrator. Verify the

drown valve trip., Restore normal operation to the nitrator.

L3, - Close tre nitrctor CTR valve and turn on steem to the
separator. Verify that the drcewn valve trips at the seperator
extra high temperature. Rectore the nitretor to normal cperation.

LC. - On one of the above tests the drown valve will be allowed to
trip open. Veriry that the drown valve is open.

¥0TZ: For other tests drown valve ovening, will be mechanically disabled.

i CHECH - The temperature tests in the Purificetion
showmn below and the operator will verify that all
ing properly.

TEMPEDATURE TEST (CTS VALVES) - The temperatur
cn (t a time manually and the tests listed be
lco ps showm on PURIFICATION TEMPERATURE TEST S

cw will be done con the
HEET (Group A).

¢ loops will be enabled
5

14, = Verify the valve action and Temperature reading

18. - Put Temgrerature loop on control and verify the DDC action
1C. - Drive the valve open/close from the console

1P. - Verify CTS flow stopped - valve shut tight

1Z. - Leave lcop on contrel with a low setpoint

¥0TE: The ccrntrol action of these loops will be verified when
the Steam Valves are opencd.

C:I/CTF TEVPERATURZ TEST (STFAM VALVES) -~ The checks listed below will
te dcae one at a time on the locps listed on FURIFICATION TLOT SLEET
(Croup B).




S

Py

2A. - Fut the loop on control end verify the DDC action
2B. - Cive the locp a setpoint > meacurenment

2C. - Verify the Steam Valve is open

2D. - Give lcep a setpoint < measurement

2E, - Veorify the Steam Valve is closed (tight shut off)

2F, - Cren the Steam Valves to the Acid VWacher and Sellite Scparators

and verify the action of the CIS loops. Close the Steam Valves
when done (See Greup A).

2G. - Take all loops off control (Ref. list on the PURIFICATION
TEHPERATURE TEST SHEMT, Groups A. B. &C)

¥NCTE: All of the agitaters in the Purificaetion Sectien can now
be stcpped. (If any of the nitrator agitators are still
on they should also be taken off control at this time.)
Refer to the list of ugitators below:

HITEZATOR AGITATORS PURIFICATTCN AGITATORS

(sP=g Off Control) (sP=¢ Off Control)

SNN@Z1 SNNGZ9
SNilgge SHNg1d

SKNgd3

SNNEFY (CRNXXX=()
SHNEES CNiib16
SHNY Y6 CNUL1T

SNNJGT cNNL18
SuN@gy8 Crik19

8. SITTLING :RE. TEST - The tanks will be filled with water and the operator

will verily that there are no system leaks and that ail the plant equipment
is operating rroperly.

SPEIY ACID AUD SPEND ACID SETTLE TANK 1UGT - Water will be puped
frer the Spent Acid Tank, which was filled during the purification

-

filiing B0 the Syent Acdd SGettle UanrkK in the {ollicviag crlder. The
lecgs to be checized are shovr on the SUTELIAG SV ith DRGT UHES]

{Greup A).
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1F.

L.

1H.

1I.

lanually open the LCV valve from the controller for LNN@YT,
tiie Spent Acid Tank Level lcop and verify the valve action.

Put the locp cn contrel and put the puwap loop on control
LiN1YT. Verify the DIC action,

Set the Spont Acid Tank Level loop LINZYT setpoint to give
soroxinately o half-full tank, i.e, purp into the Spend
fedid Settling "ank,

Cive tho pump loop LHNIAT a setpoint < LINHT SP and verify
thet the puup is on (CHiIL19 = 1)

i

I'onually open the LCV valve for LINJ12 the Spent Acid Settling
Tenk Level leoop, and verify the valve action. Read LING12 lcvel
reasurencnt and raise the setpoint on LiII1@T Lo stop the pump
vhen the level is high croush in the Spent pcid Settling Tank.
Paise LuMAYT SP to close LEV=T.

Put LING12 on centrel aad put the pump loop LINN112 on conirol.
Verify the DDC action.,

> |

Give the pump Ioop Ludlle a selpulot < wdasuicsicat and wemify
the on/off pump acticn (Chliled).

If a flovw to the Acid Recovery area can be made, FiN(29 can ve
checked at this time.

Verify that the pumps (CHI119 & CN12F) are off, and that
LCV=-T and LCV—lQ are closed. Take the loops listed on
L 'EST SHEET = Group A off contiol.

SELTLING TAIK TESTS - The settling tanks will be filled with weter,

and
The
Bech

1A.

1B.

1C.

the level contrel =nd pump protection ecircuitry will be checlied.
lcop 1 fermation is shown on SETTLINC AFEA_TEST SHENT (Group B).
tank will be checked one at a time as listed below.

Check the contact input for the trensfer tank level high, i.e.
CililxXxX = 1

Check all levels. On the KW Xfer Pmptk Level LENZHY, manually
open the control velve ancd verify the action

Fut the EW level loop cn LiiZU¢ on eontrol, and veriry the
LeC action
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aTe)

Drive the pump contuct (CHNX¥XX=1) frem the operators coasole

to stert thc pump. Oa LiN1L@ the KW Pmptk Punp control loop,
put the loop on control and give it a setpoint < measuremnent.
Yerify the DIC action.

Verify that punp is on

Put the RW JK 2ut Temp. TNHE3T on control and give it a
seuvpoint. Verily the DDC action.

Raise LWI1hY SP to stop the RW purp CiN126, and stop the
reveinder of the pumps from the ovurators console (CHNXi<X=().
Refer to the Yist on the SBLETILIIG AREAN 1EST SHEET =~ Group B.
Take LNi¢h¢ and LillLh@ off control.

WATER FROM THE YW AND EW LTNES YTLL BE PUMPED TO TEE
NEUTRALIZATICH AND DLSTRUCTION ALEAS.
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CROSS-REFERENCE LIST OF TAG NUMBERS
ASSOCIATED WITH SELECTED COMPONENTS




CROSS-REFERENCE LIST OF TAG NUMBERS
ASSOCIATED WITH SELECTED COMPONENTS

The cross-reference list in this appendix provides a means whereby the layaway
and reactivation contractors can checkoff each component as the various procedures are
completed. It includes all the significant control components except the various by-pass
valves and instrument air regulators. These unlisted components are serviced as an

integral or related part of their associated valves or flow transmitters.

For lines 4, 5, and 6 the Model 63R Alarms are listed according to the label on
each one in the rack located in the Hydraulic Pump House. The cross-reference between

these AR series of numbers to the Loop TAG number of the sensor input will be found on

Drawing AC1P-1222-4, Sheet 1 of 5
TNT Line 4, 5, and 6
Relay Logic - Analog Backup System.

This drawing also lists the setting of each alarm.

The suggested approach for using this checklist is for the layaway contractor to
cross out each TAG number horizontally with a light blue pencil so the number remains
legible. The reactivation contractor can then checkoff each number in another color to

record his progress.




V1 Valve

V4A Valve

V9000 Valve

F-45 Valve
(VAAP-Line 1)
V5310 Valve (Lines
4,5,6 VAAP and
JAAP)

G-2 Saunders Valve

Notes:

FCV-1, FCV-2, FCV-3, FCV-4, FCV-5, FCV-6, FCV-7,
FCV-8, FCV-9, FCV-10, FCV-12, FCV-14, FCV-15, FCV-16,
FCV-17, T?EV&-’:TO‘, FCV-32, FCY-33, FCV-34A, B, FCV-38A, B,
LCV-1, ch-z,m LCV-7, LCV-8,
LCV-11, LCV-12, LCV-40, MV-3, MV-5, MV-6, MV-10, MV-12,
MV-13, MV-16, MV-19, MV-20, MV-21, MV-29, MV-30, MV-36,
MV-37, MV-46, MV-55, MV-63, MV-71, MV-72, MV-73, MV-76,
MV-90, SCV-1, SCV-2, SCV-3, SCV-4, SCV-5, SCV-6, SCV-7,
SCv-8, SCV-9, SCV-10, TCV-1, TCV-2, TCV-3, TCV-4, TCV-5,
TCV-6, TCV-7, TCV-8, TCV-9, TCV-10, TCV-16, TCV-51.

FCX—13, FCv-18, FCV-19, FCV-28, LCV-3, LCV-4, LCV-5,

LCcv-6, LCV-10, MV-2, MV-9, MV-18, MV-28, MV-35, MV-45,

MV-54, MV-63, MV-93.

LCv-39, LCV-41, LCV-42, MV-1, MV-4, MV-8, MV-11, MV-15,
MV-17, MV-22, MV-24, MV-25, MV-27, MV-31, MV-32, MV-34,
MV-38, MV-39, MV-41, MV-42, MV-44, MV-47, MV-48, MV-50,
MvV-51, MV-53, MV-56, MV-57, MV-59, MV-60, MV-62, MV-65,
MV-66, MV-68, MV-69, MV-74, MV-75, MV-79, MV-80, MV-81,
MV-82, MV-83, MV-84, MV-85, MV-86, MV-87, MV-88.

MV-26, MV-43, MV-52, MV-61, MV-70.

MV-78, MV-91.

1. Formerly FCV-32 or FCV-33
2. Formerly LCV-9

3. Not in VAAP Line 1

4, In VAAP Line 1 Only
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Skinner Solenoid FCV-1, FCV-2, FCV-3, FCV-4, FCV-5, FCV-6, FCV-7, FCV-8,

)‘g;‘;e:r’ldM;_dsesl FCV-9, FCV-12, FCV-13, FCV-14, FCV-15, FCV-16, FCV-17,
FCV-18, FCV-19, LCV-1, LCV-2, LCV-3, LCV-4, LCV-6,
LCV-39, LCV-41, LCV-42, MV-1, MV-2, MV-3, MV-4, MV-5,
MV-6, MV-7, MV-8, MV-9, MV-10, MV-11, MV-12, MV-13,
MV-14, MV-15, MV-16.

MV-17, MV-18, MV-19, MV-20, MV-21, MV-22, MV-23, MV-24,
MvV-25, MV-26, MV-27, MV-28, MV-29, MV-30, MV-31,
MV-32, MV-33, MV-34, MV-35, MV-36, MV-37, MV-38, MV-39,
MV-40, MV-41, MV-42, MV-43, MV-44, MV-45, MV-46, MV-47,
MV-48, MV-49, MV-50, MV-51, MV=52, MV-53, MV-54, MV-55,
MV-56, MV-57, MV-58, MV-59, MV-60, MV-61, MV-62, MV-63,
MV-64, MV-65, MV-66, MV-67, MV-68, MV-69, MV-70, MV-71,
MV-72, MV-73, MV-74, MV-75, MV-76, MV-77, MV-78, MV-79,
Mv-80, MV-81, MV-82, MV-83, MV-84, MV-85, MV-86, MV-87,
MV-88, MV-90, MV-91, MV=-93.
Micro Switch ES-2, ES-4, ES-8, ES-10, ES-12, ES-14, ES-16.

Model 4EX-1
Model EXD AR500 ES-3, ES-9

13FA Level L.T-39, LT-41, L. T-42.

Transmitter

Pressure LT-50, 1.T-51, L.T-52, LT-53, LT-54, LT-55.
Transmitter

Model E11GM

Differential nr-1, br-3, br-5, bT-7, FT-1, FT-2, FT-3, FT-4, FT-5,

Pressure y ~ ‘ ; 4 ; . X

Transmitios ¥FT-6, FT-7, FT-8, FT-9, FT-11, FT-12, FT-13, FT-14,

Models E13DH, FT-15, FT-16, ¥FT-17, FT-18, FT-19, FT-20, FT-21, FT-22,

E13DL, and

E13DM' FT-23, FT-24, FT-25, FT-26, FT-27, FT-28, FT-29, FT-30,
FT-31, FT-32, FT-33, FT-34, FT-38.

Buoyancy Level DT-2, DT-4, DT-6, DT-8, LT-50.

Transmitter

Model E17BT
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Liquid Level
Transmitter
Models E17DL,
and E17DM

Orifice Plate,
Flange and Union
Model
OPFTT-316-300

Current-to-Air
Positioner,
Model 69PA-1

Current-to-Air
Transducer,
Model 69TA-1

Vernier
Valvactor, Type C

Magnetic Flow
Meter, Model
2500, 696A

Notes:

(91
.

VAAP Line 1 only

L¥-1, LT-2, LT-8, LT-4, LT~5, LT-6, LT-7, LT-8, LT-9,
LT-10, LT-11, LT-12, LT-40, LT-57, LT-58, LT-63, LT-64.

rr-1, ¥T-2, FT-3, FT-4, FT-5, FT-6, FT-7, FT-8, FT-9,
rT-11, FT-12, FT-14, FT-15, FT-16, FT-17, FT-18, FT-19, i

FT-20, FT-21, FT-22, FT-23, FT-24, I'T-25, FT-26, FT-27,
rr-28, rr-29, rT-30, FT-32, FT-33, FT-34, FT-38.

L.cCv-1, LCV-2, LCV-3, LCV-4, LCV-6, LCV-7, LCV-8, 1.CV-10,
LCV-11, LCV-12, LCV-40, SCV-1, SCV-2, SCV-3, SCV-i,
scv-5, Scv-6, SCv-7, sCv-8, sSCv-9, sCv-10, TCV-1, TCV-2,
TCvV-3, TCV-4, TCV-5, TCV-6, TCV-7, TCV-8, TCV-9,
TCV-10, TCV-16, TCV-51.

FCv-1, FCV-2, FCV-3, FCV-4, FCV-5, FCV-6, FCV-7,
FCV-8, FCV-9, FCV-12, FCV-13, FCV-14, FCV-15, FCV-16,
FCV-17, FCV-18, FCV-19, FCV-28, FCV-32, FCV-33, LC=50,
LC-51, LC-52, LC-53, LC-54, LC-55, LC-59, LC-60, L.C-61,
LC-62, FCV-34, FCV-38

FCV-34A, B, FCV-38A, B, LC-50, LC-51, LC-52, 1.C-53.
LC-54, LC-55, LC-59, LC-60, LC-61, LC-62.

5
et ™ e —

FT-10, FT-35, FT-36, FT-37.




Soigeh

Mercoid Level
Switch, Model
401

Mercoid Level
Switch, Model
301

Magnetrol Level
Switch, Model
TF-63

pH Electrode,
pH-to-Current
Converter,
Model 699

Mercoid Pressure
Control, Model
DAH-21 and
DAH-31

Mercoid
Temperature
Control, Model
DAH-35

Electro Magnetic
Pickup, Model
3075, Frequency
Converter, 99V

Dynatherm
Resistance Bulb,
Model DB-12P,
Resistance~to-
Current Converter,
694

McDonnell
FS7-SE
Flow Switch

Ls-1, Ls-2, LS-3, LS-4, LS~5, LS~6.

Ls-7, LS-9, LS-25.

Ls-8, LS-13, LS-16, LS-17, LS-18, LS-19, LS-21, LS-22.

PHT-1, PHT-2, PHT-3, PHT-4

Ps-1, P5-2, Ps-3, PS-4, PsS-5, PS5, b5-7, PS-8, P5-9,
PS-10, PS-11, Ps-12, PS-13, PS-14, PS-15, P$-16, Ps-18,
PS-19.

TS1, TS-2, Ts-3, TS-4, TS-5, TS-6, TS-7, TS-8, TS-9,
TS~10, TS-11, TS-12, TS~13, TS~14, TS-15, TS~16, TS-17,
TS~18, TS-19, TS-20, TS-21, TS-22, TS-23, TS-24, TS-25.

sr-1, sr-2, sr-3, ST-4, ST-5, ST-6, ST-7, ST-8, ST-9,
ST-10.

TT=-1, TP=2, TT-3, TT-4, TT=5, TT-6, TT-7, TT8, TT-9,
TT=40, TT-11, TT«12, TT-18, TT-14, TT-15, TT-16, TT-17,
TT-18, TT-19, TT<20, TT=21, TT=22, TT-23, TT=41, TT-42,
TT-43, TT-44, TT-45, TT-46, TT-47, TT-48, TT-49, TT-50.
TT-51, TT-52.

FS-1, FS-2, FS-3, FS-4.




Amplifier sT-1, ST-2, ST-3, ST-4, ST-5, sST-6, ST-7, ST-8, ST-9, ST-10.
Model PA106

Position LT-50, LT-51, LT-52, LT-53, LT-54, LT-55.
Transmitter
Type CT

Model 63R Alarm sT-1, ST-2, ST-3, ST-4, ST-5, ST-6, ST-7, ST-8,
Lines 1, 4, 5, 6

Model 63R Alarm * AR-2875, AR-2876, AR-2879, AR-2880, AR-2883, AR-2884,
Lines 4, 5, 6 only  ,p 9487, AR-2888, AR-2891, AR-2892, AR-2895, AR-2896,
AR-2899, AR-2900, AR-2963, AR-2903, AR-2904, AR-2907,
AR-2908, AR-2911, AR-2912, AR-2915, AR-2916, AR-2919,
AR-2920, AR-2923, AR-2924, AR-2927, AR-2928, AR-2967,
AR-2931, AR-2932, AR-2935, AR-2936, AR-2939, AR-2940,
AR-2943, AR-2944, AR-2947, AR-2948, AR-2951, AR-2952,
AR-2955, AR-2956, AR-2971, AR-2975, AR-2979, AR-2982,
AR-2985, AR-2988, AR-2991, AR-2994.
EX-AR or EXD-AR MV-1, MV-2, MV-4, MV-5, MV-6, MV-8, MV-9, MV-11, MV-12,
BHIBE S MV-13, MV-16, MV-17, MV-18, MV-20, MV-21, MV-22, MV-26,
MV-27, MV-28, MV-30, MV-31, MV-32, MV-34, MV-35, MV-37,
MV-38, MV-39, MV-43, MV-44, MV-45, MV-46, MV-47, MV-48,
MV-52, MV-53, MV-54, MV-55, MV-56, MV-57, MV-61, MV-62,

MV-63, MV-64, MV-65, MV-66, MV-70, MV-78.

* See Page D-1 for reference to drawing with TAG number identification.
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