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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 incEudes~

• •~ 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 s ~

• cehecklists 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 facil ity ..~~—
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• 1.2 OVERALL APPROACH TO MOT [{BALLING

All sensors , actuators , and controls in the process buildings will be laid away in

such a maimer 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 -15 percent

and the temperature between 45°F and 90°F. To conserve energy, the temperature con-

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

All electrical power to the line panìels , the operator ’s console , and the digital and

analog equipment racks will be turned off . Maintenance on this electronic equi pment

will be (lone 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 int o a long-

t erm agreement to maintain the computers , the two computers wi l l  be Loft in operation.

If qualif ied users cannot be found , the power to the two computers will  be turned off and

maintenance of the computers will  be done (luring 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

wil l  be installed in each Hydraulic Pum p House to maintain the relative humidity at or

below 45 percent .

i4

I
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1.3 OV ER VIEW OF THE PER IODIC MA~~ TENANC E

There are two objectives for the yearly maintenance program:

1. 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 compute r 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 requ ired to service an individual

analog or digital input or outpu t point .

2 . To inspect and replace , as required , all prot ective plastic cove rings over

process equipment located both inside and out side the process bu ildings and

tanks .

Ili fe r to Sect ion 1 for detailed instructions for the periodic maintenance.

1-3
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1. -I POTENTIAL COMPUTER USE RS

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 effo rt . 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 numbe r of potential ~~ers were identified at the tim e 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 follow i ng is a list of the potential users who expressed interest:

• Chattanooga , Tennessee

M r .  E rnest Lewis Plan to establish a computer science s program
I)irector of Vocational sometime after 1977. May be some interest

Education at that time depending on available funding and
Chattanooga Public Schools existing arrangement s for computing support.

Sv stem
Chattanooga , Tennessee 37402
Phone: (GIS) ~21 —2513

Dr. P evton h ail M ay be interested in the Industrial  Engineer—
Chattanooga State Community ing Department .

College
4501 Amnicola Highway
Chattanooga , Tennessee 37-106
Phone : (615) (i9$ — ~ 68l

Mr .  Terrance Carney At the university , only the Engineering [)epart-
Engineering Department ment would likely be interested. It would
University of Tennessee at provide hands—on experience with a process

Chattanooga related computer. University computing center
Chattanooga , Tennessee 37-103 has an HP 2000 with 32 terminals  for students
Pho ne: (6 15) 75 5— 1S0 3 to use.

1—4
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• Chamber of Commerce The Chattanooga Chamber of Commerce has
819 Broad Street two publications listing industrie s in the
Chattanooga , Tennessee 37402 region. One lists over 2500 companies in the

three-state industrial region centered about
Chatt anooga . It costs ~10. The other lists
about 300 companies in the immediate
metropolitan area. It costs S2.

• Joliet , Illinois

Mr. Thomas Fevale Is probably interested. Plans to check with
h ead , Math Department D F C  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 li sts approximatel y 800 corn panics.

Other schools contacted which expressed no interest were the following:

Lewis University Lewis University already has two under—
Dr. Szalajka utilize d 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 .

meat

I
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1.5 PERIODIC MA IN TF: NANC F 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 sto rage:

• F’oxboro Company , Foxbo ro , Massachusetts , Attention: Mr.  Frank Cogdell

• Computer Sciences Corporation , Fie ld Serv ces Division , 6565 Arlington

Ro ule- :ard , l alls Church , Virginia  22046 , Attent ion:  Mr .  Scott Sh arpe ,

~7 03— 533 —
~~ 8 7 7)

• SOB RI ’S , Inc . ,  150 Allenda le Road , King of Prussia , Pennsylvania 19406 ,

At tent ion:  Mr.  Ronald Adams , National Marketing M-i nager

• Aero nut ronie  — Ford Corporation , Communications ~ stems Division , :3900

We l sh Road , Wi ll ow Grove , Pennsylvania  19090 , At tent io n :  Indus t r i a l

- rv ices I)epa rI me at

• Synton i c  Technology , I nc. , ( 0 ( ~3 Ex ecut ive Boulevard , l1o ckville , Ma ryland

20~ 32 , Atte nt ion: \1 r. Robert Kidd , Branch Manager

Suhsi~t i~~~ of Control Dat a Corporat ie ’~
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r
1.6 APPLICABLE DOCUM !~NTS

The layaway, maintenance , and reactivation procedure s defined in this plan refe r

to certain standard preservative coatings and methods specified by MIL Standards. They

also re fe r to Foxboro Company Maintenance Instructions and data sheets from other

manufacturers for specific pieces of equi pment . These documents are to be considered

as part of this layaway plan. Wherever there is a conflict be tween this plan and the

referenced documentation , use good engineering judgme nt to select the best approach

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

‘l’his section of the plan lists the applicable Government and Foxhoro documents.

The Government document s are generally available and are the responsibil i ty of the

layaway contractor to provide. A set of the Foxboro Maintenance Instructions should he

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 th i s  p lan . A brief description of the various preservative components is presented

in Appendix B.

1 . Government Document s

a. MI I -STD— 107 E , 14 June 1974 , Military Standard Preparation and

Handling of Industr ia l  Plant Eq u ipment for Shipment and Storage

b. MIL- P-1 16F , 1 February 1973 , MilItary Specification Methods of

Preservation-Packing

2. [CI Document s

Test Procedures for (Johiet and Volunteer) Army Ammunit ion Plant PCP 88

Remote Batch System

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

should be provided by the government .

1-7



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

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

Ml  Date Title

4—1 20 September 1947 Pressure Gauges

4 — 121 July 1955 Pressure Gauges Models M and M A — 6 ” , Model
• MT— 4 — l / 2 ~

4 — 1 6 2  Apr i l  1971 Mansf ie ld  and Green Pressure Seals

6 — h o M a~ i~~6i Or i f ice  Plates , Flanges , and Connections

6—1 :10 Novemb e r 196:3 Determining the Flow

~- h l 0  i- ’ ’I ru arv  1943 Meter  Runs — Liquid Flow Instruments

11—152  A p r i l  1959 Fixed—Pressure Fil ter—Regulator , Part No. 11— 1 10—
ZM

11-155 Ma y  1960 Type 67 Supply Regulator , Type (37FR Fi l ter—Regulator ,
Part Nos. B— 110—FS , B— 11O—X R

1 1 — 1 9 0 )  Septembe r 1971 Model 40C Control Relay ,  Par t s C100CX a nd K I O s E X

11— 193 August  1971 M odel 40G Control Relay , Part (‘0135YW

12—15 0 J une 1974 Series Vi Control Valves , wit h Ser i es  P Actuators

12—210 June 196~ Ins ta l l a t ion of Numat i c  (‘ontro l Valves

12-214 November 1963 Steam Packing for F—Coded Valves

12—225 J anu iry 1965 Needle , Stabi lfl o , V—Po rt , and Toppet Valves used
with Heversable Actuators

12—235 July 1971 Models P25 , P50 , and P110 Numatic Diaphragm
Actuators

12-236 August 1974 M odels P25, P50, and P110 Diaphragm Actuators ,
with Series Vi Valves

12-240 July 196~ Three-way Control Valves

12—260 October 1963 Saunders Type Valves , Type G2 and Typ o 112

12—280 Apr i l  1970 Model ~ 9000 Ball Valve with P—Series Actuator

12—340 September i96s Type C Vernier Valvactor , Yoke Mounted

14-132 February 1971 Type CP Position Transmitter

14 -2 10 November 1968 Foxboro p11 Measuring Electrodes , I’art Nos.
QO1O4AW and QO 1O4AP

1-8
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M I I)at e ‘1’ itle

14—241 Ju ly  1970 Foxboro Flowing Reference Electrodes , for p11 and
()I { P Measurement

14—705 Ma y 1972 Supply and Transmission Piping , Numat ie  ‘I’ rans—
mitt  ers

16—123 January  1964 l)vnatherm Resistance Bulbs , Model DB— 1 Series

16— 12 - 1 June 1964 I )v na th erm Resistance Bulbs , Stainless Steel
1 u I ) u l n r  h ead Types , Mode l 1) 13—2 Series

16—5 52 .June 1963 ( t I s iu s  Temperature—Resis tance  Ca l ib ra t ion  •l ’ ables

16—711 Ju ly  1966 M o u n t i n g ,  M odel Eli 13 Recorder

16—7 16 Ju l y  1966 ( )p er a t i on , Model ER B Recorder

16—721 J uly 1966 Troubleshooting, Model EBB Recorder

16 —722 I)eee mb er 1969 Rep lacement of Slide ~ ‘i re (‘ontact , Models ER and
ER 13 Reco rders

16—72: 3 E l 113 Series Recorders , Range Change Procedures

16—730 January 1971 Alarm Contact Assemblies  for Model ER 13 Recorders

16—772 :\ pri l  1971 Ampl i f i e r s  Schematics and 1~arts List , ERB and
N H E — 6  Series Recorders

Octob er 1966 M odel Eli 13 12—40 Recorder , Schematic Diagram

17—21 0 March 1953 A i r  Supply System

1~~—227 November 1971 Ins ta l la t ion  and Operat ion , Mode l 699 p 11—to—Current
(‘onverter

1 ~—22 ~ October 19(38 Servicing, Mode l 699 p1 1—to—Curren t  Converter

1~ — :16 7 A pril  1975 Model 63R Alarms , Style 13

J~~— 415 May 1965 Model 69 TA— 1 Current  to Air  Transducer , Sty le
13 and C

l k — 1 2 ( )  November 1968 Model 69TA—1 Current  to Ai r  Positioner

ls- 125 M ay 1966 Rep lacement of Force Coil , Model 69TA Transducers
and Model 69PA Positioners

1 ~— 509 J ul y  1971 Mount ing ,  Rack Mounted Electronic Consotrol
ins t rumen t s

l~ — 51 ( )  September 1967 Model Eli Shelf Installat ion

1 5—51 :o August  1967 Operat ing the Recording Parts , Mode l 640011
Recorder with Scan—Fo ld Chart Drive

1—9



Ml I)ate Tit le

1 8—5 14 July  1967 ( ‘hart I l l u m i n a t i o n  and A l a r m  Lights , Mod el 640011
flee order

1 —516 Apri l  1974 Dual—S procket Scan— Fold Chart  1)r ive , Serie s 640011
Recorders

1~ — 52 0 January 1967 Model 640011 Recorders , Styles A , 13 , and C

1 ~— 52 1 June 1969 Servic ing ,  Model 6400 11 Recorder

ls—5 25 January 1975 Series 640011—A Trend Recorders (Supp lement to
I ns t ruct ion Ml 18—51 1 or 18—520 )

1~’—5 2b February 1968 Servicing, Mode l 6400 11 Trend Recorder

1S—5~l7 March  1971 Servicing,  Mod e l  6711F Controller  l tvpass , Sty le 13

1~ — 54 s M arch 1967 Model 6711F (‘ontroller  Bypass , Ins t a l l a t ion  and
Operat ion

18—645 September 1968 Model 694A Resistance to Cur ren t  Converter ,
Sty le (‘

18—64 6 September 1968 Servicing,  M c ! I  694A Resistance to (‘urrent
Converter

ls— 65 0 February 1969 Model 66K Integrator , Sty ie C

18—68 1 June 1969 Servicing, Model 66K Integrator , Sty les (‘ and 1)

l s— 6s 2 ,June 1971 Series 6GKS Square Root Integrator , Sty le I)

l s — 7 7 0  August  1970 Model 62HD DI)(’ Backup Controller , Sty le  C ,
Instal lat ion and Operation

ls —77 1  Apr i l  1971 Model 6211D I)I)( ’ Backup Controller , Sty le (‘,
Servicing

ls —775 August  1970 Model 67111) 1)DC M anual Backup Sta t lon , Sty le (‘,
Instal lat ion and Operation

l s— 7 7 6  March 1971 Model 67111) I)DC Manual  Stat ion , Sty le C ,
Serv i c i ng

ls—7 90 March 1971 Model 6711!) Type J DDC Manual  Stat ion , S ty le  C ,
Servicing

19—210 Jul y 1968 Model PA— 106A Field M oun ted  Preamplif ier ,
Part No. A2015KX

19— 215 December 1970 ~Vir ing  Preamplif ier  A2 O2 OLA or PA —1 06A

19—260 January 1972 Model 99V Frequency Converter

1—10
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Ml Date Title

20— 110 January 1969 Model E 13DM D iffere ntial Pressure Tra nsm i tter ,
Instal la t ion and Operation

20—115 January 1969 Model E13DL Differential  Pressure Transmitter

20—120 January 1969 Model E13DH Differential Pressure Transmitter

20—125 January 1969 Wir ing ,  Series E l O Force—Balance Transmitters

20—1 32 September 1961) Liquid Flow Measurement , Series E 13 Different ia l
Pressure Transmitters

20— 1,10 A pril  1975 Mechanical  Servic ing,  Series E 13 Different ia l
Pressure Transmit ters

20—143 October 1971 Disassembly of Force Motor Assembly , Se r ies
E l O  Transmit ters

20—145 January 1969 Electronic Servicing, Series Ei0 Force—Balance
Transmit ters

20—215 Model EI 1GM Pressure Transmitter

20—250 January 1973 Models 17BS and I7BT Buoyancy Level Transmit ters

20—270 January 1972 Series E 17D Liquid Level Transmit ters

21 — 120 December 1973 Series 2800 Magnetic Flow Transmi t te rs

• 21—1 90 February 1970 Signal Cable Preparation and Connections for
Model 696A Magnetic Flow to Current Converter
and Series 2800 Magnetic Flow Transmitter

2 1— 2 1 1  September 1971 Model 696A Magnetic Flow—to—Current  Converter ,
Sty les B , C , and D

21— 216 A pril  1972 Servicing, Series 696A Magnetic Flow—to—Current
Converter , Style C

21—217 May 1973 Servicing , Series 696A Magnetic Flow—to—Current
Converter , Style D

21—2 3 5 February 1971 Model 696A Automatic Zeroing , Model 696 A—XX X X—
ZO

22-137 F’ebruary 1973 Anderson, Greenwood Three—Valve Bypass Manifold ,
Part BO152ME—316SS

22 —31 0 November 1973 Model 13 Differential Pressure Transmitter ,
Instal lat ion and Operation

22—: 315 Model 15 Different ia l  Pressure Transmit ter ,
Instal lat ion and Operation

1—1 1
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MI Da~~ TLtl e

22-320 Model 13H Differential Pressure Transm itter,
Installation and Operation

22-330 November 1973 Integral Orifice Manifo ld Assembly, In—Line Type

22—3 31 November 1973 Integral Orifice Manifold Assembly, U—Bend Type

22— 332 November 1973 Calibration , d/p Cell Transmitters with Integral
Orifice Manifold Assembly

22— 340 I)ecembe r 1973 Calibrat ion—Model 13, 13H , or 15 Differential
Pressure Transmitter

22— 345 M ay 1974 Servicing, Model 13, 1311, or 15 Differential
Pressure Transmitter

22— 4 70 May 1974 Series 13F Liquid Level Transmitters

22—4 72 A p r i l  1974 (‘a l ib ra t ion  and Servicing, Series 13F and 15F
Liquid Level Transmit ters

I

t
I
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The following drawings are not referenced in this plan directly but may be helpful

in locating component s 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-Z , Day Tank Farm

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

• Draw ing Number ACI-P-570—W , A fter Sep, Nfl’S 1A and 1B, Sep 1

• Drawing Number AC I—P—57 1—W , NITS 2—3A and 311, Sep 2 and 3

• Drawing Number ACI-P-572-O, NITS 4 - 6, Sep 4 - 6

• Drawing Number ACI-P-573-Z , Acid Washer

• Drawing Number AC I—P—574-Y , Post Sellite Washer

• Drawing Number ACI-P-575-O, Settling Tank Area.

1—1 3



SECTiON 2 - LAYIN G AWAY THE CONTROL SYSTEM

2.1 GENERA L

2.1.1 Lay aw ay Ph ilosophy

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 (luring removal , t ransportation , 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 appropriat e various compone nt s for use elsewhere.

2. 1.2 Sequence for the Lay away Process

It is important t hat the layaw ay procedures dealing with control system components

be coordinated with  the layaway procedures for the pz~ cess equipment and buildings.

Many of the  control ~ysten i layaway procedures are predicated on the assumption that

the  process equipment has alread y l)een cleaned. In plann ing the overall wo rk flow for

la v : twa v , the following is the sequence that should be used:

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

al l  tub ing  to pressu re and d ifferen t ial pressure transm itte rs.

2. Replace all orifice plates with metal gaskets.

3. F’lush all process equipment until  it is chemically neutral. After flushing

the sy s tem with caustic and before flushing with wafer, service the

differential pressure transmitters, Model E13D. See Paragraph 3.3.2.

I .  Clean , preserve , and rep lace all orifice plates.

5. Dra in hyd raul ic  system.
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(1. Turn power off to all control system equipment.

7. Complete all layaway procedures for process control system elements except

the converters in the Hydraulic Pump House.

8. Flush the hydraulic system to clean it , If required. Fill wit h preservative,

circulate the preservat ive, then drain the hydraulic system.

9. 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  G E N E R A L  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 neve r 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 prthr to flushing and cleaning the process lines and

equipment . This will prevent contaminants remaining lodged in the p ipe on the upstream

side of the orifice. Clean the orifice plates, coat them with P-2, and replace the m 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 1)een completed. This

~vi1l make it easier to make a visual check for components which have not yet been laid

away or reactivated.

2 .2 . I Order of Layaway Procedures

Since the  process equipment will have been flushed clean before starting these

procedure s, the order of laying aw ay the control system components makes no di fference
except for the E13D Differential Pressure Transmitters.  (See Paragraph 2.1.2. )

The order in which the procedures are listed on the checklists was chosen onl y to simp lify

f inding  the right procedure using the TAG numbe r on the component.

2 .2 .  5 hy d r a u l i c  Pump House Egu~pmcnt

The electronic equi pment in the Hydraulic Pump [louse/Relay Room will be

preserved in place by closing the room and installing a dehumidifier and a heater. Power
will iw 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 ma intain 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 hu midifier 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 cel l s, level transmitters , etc. — this is done by removing

the fuse in the rack beh ind the computer. For control valves this is done by removing

I the top plug from the (12 lID or 67 liD controller in the Line Panel in the Control Room.

2.2.7 I)esiccant

The amount of desiccant to be placed in designated inst ruments shall be determined

in acco rdance with M J L — P — I I 6 F , Paragraph 3.6.6 .

2. 2 . s Moisture—Proof Tape

All  openings to the atmosp here in pneumatic instruments shall  he sealed with tape

in accordance with MIL-STD—107E, 14 June 1974 , Append ix B, Paragrap h 21.19.

I 2 . 2 . 9 Ilydr au l ic Oil System

All components in the hydraulic oil system shall be serviced only afte r 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  component s in the

hy draul ic  sy stem 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 fi l l ing with hydraulic preservative oil , P— 1 5, circulate

I thoroughly, drain the oil , and close all openings. If the initial drain indicates contamina-

tion , f ill with Solution A , circulate thoroughly until system is clean , drain comp letely,

I and preserve with P—i S as indicated above for an uncontaminated system.

I 2—4

I
-



~~~~~~~~ 

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
1 974, Paragraph 21.8.)

The cleaning solution , Sol ution A, should be saved when it is drained so if may be

used for cleaning th e  hy draul ic  system in all lines.

2 . 2 .10 Fi1lin ~ With  I)rv Nitroge n

Man y  of the i n s t rumen t s  having explosion—proof housings will be preserved in place
by f i l l i n g  the housings with dcv nitrogen. Clean, lubricate, and replace the 0—ring seal

between the in s t rumen t  housing and the screw—on cover. Place a plastic tent over the

cap a nd position the  tent  ove r the ins t rument . Fill the tent with a low—pressur e supply of
dry nitrogen to dri ~ e out the air and moisture; then screw the cap onto the ins t rument

until  it is f ir n i l v  st ated against the 0—ring seal. The cap should be screwed on only as

t ight  as can he done v hand ; do not use a wrench of any kind.

2.2.11 Instrument Air

While the  ( ‘I I .  control system equipment is in the process of being laid away , fake

special precautions to assure that  the 3—15 psia instrument air is as dry and free of

I dust as possible . ~la i n t a in  the flow of th i s  clean air until a line has been completely

laid away .  Before shut t ing off Instrument air to a line , close all drai n petcocks in the

I f i l t e r s  to pr event ambient  air from seeping into the pneumatic system.

I 2 . 2 . 1 2  Waste Disposal

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

I following disposit ion:

I
. Solids; burn i ng  ground

• Sea l l i quid;  burn ing  ground

I • :~cids; n e u t r a l i z i n g  pond

• All other l iqu ids ;  red water system

2—5
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2 .2 . 13 Protection From Weather and Dirt

Since control system components will be stored in place , eac h one must be protected

from damage caused by weather and/or dirt. Alter each group of control system com-

pone nts which is located outdoors has been treated according to the procedures defined

in Section 3, it wi l l  be wrapped with a plastic impregnated covering to exclude rain ,

snow , and (lust. Refe r to Paragrap h 3. ~.1.

Each group of control system components located inside a process building will be

wrappe d with a p lastic sheet to exclude dirt and any moisture which might  leak throug h

the roof. Refer to Paragrap h 3. ~~ . ~~ .

2. 2. 1-1 Emergency Phone Numbers

Post the name , add ress, and phone numbers of service personnel for the air

conditioning sy stems in the  Central Control House and Hydraulic Pump Houses in a

prominent place at each of the  following locations:

. the Cent ral Control h ouse

. each Hy draulic Pump House

. the Central Security Station.

2-6
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2.3 SPECIFIC PROCEDUR ES FOR LAYAWAY

2.3.1 Process Area Components

There are 35 unique types of component s which are used to monitor and control the

process. Each one of the approximately 334 control and monitoring points used by the

computer contro l system contains one or more of these 35 components. The lay away

process for each of the 35 component s 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 regu lators , and recorders.

Appendix E contains a checklist defin ing 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. ~~ . 1 or 3. ~~ . ~~.

2 . 3 . 2  Central Contro l House

I . Turn off all power to field instruments and control valves. For the read—

only loops , th i s  i s done by removing the fuses from the digital termination

rack behind the computer. For instrument s and valves associated with

controllers in the line panel , kill power to the panel or remove the ac power

plug fro m the controller.

2. (‘lean f i l ters  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 numbe r sequence and placed in a notebook to be stored

wit h the lay away plan. This data must include at least the following:

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

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

of 11
2
0

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 nit rators in the event of a temperature runaway.

-1. 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 w ith the system ,

including the various hardware diagnostic program s, 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 Iistsings shall be stored in the comp~~er room with

the punched paper tapes.

Duplecate cop ies of all punched paper tapes and all program listsings will be

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

5. 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 compute r tapes and listings. This documentation will include but not be

2—8
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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.

6. Refer to Paragraphs 3 .9.3 and 3.9. 4 for procedures to prepare recorders for

layaway .

7. Establish a Maintenance Log in a notebook to be 
kept at the Control h ouse.

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.

I
p 
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SECTION 3 - PROCEDUR ES FOR PROCESS CONTROLS AND INSTRUMENTATION

3.1 VALVES

3. 1. 1 Poppet Plug Valve , Type F45 and Type 5310

Reference Specifications:

• Ml 12-240 , -J uly 196k , Three—Way Control Valve s

• M I 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. 1)isassemble the valve as described on page 2 of MI 12—240. Clean all parts

with running water until a l i tmus 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 eit he r

surface is not smooth , request a Foxboro field service engineer to inspect

the  valve to determine if anything should he replaced.

4. Lightly coat all  internal parts wit h P—9 preservative .

5. Reassemble stem , lower flange and bonnet ready for operation.

; . Reassemble valve topworks fingertight without asbestos packing or gaskets.

7. Attach actuator and signal air line.

8 . 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

1. Remove the actuator as described on page 1 of MI 12—240 under “Replacing

Actuato r ”. Replace the diaphragm and reassemble actuator.

2. Remove all P-.2 preservative from metal parts.

3. Repack the valve as described in Instruction Sheet MI 12—214.

4. Reassenible the valve and replace the actuator. Reconnect the signal air

l ine to the actuator .

I

I
I
I
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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.

2
• Remove the topworks as described in MI 12-260 under “Replacing the

Diap hragm “.

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 va lve hut 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

1. Remove the actuator and replace its diap hragm .

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

260.

3. Assemble the ’ actuator to the valve and adjust ope rating pressure range as

described In Ml 12—260.

3-3
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:3.1.3 VI Control Valves

Refe rence Spec ificat ions

• MI 12—150, June 1974

• MI 12—210 , Valve Installation

• MI 12—2 36 , Series P Actuators

• Ml 12-235 , Models P25 , P50, and P110 Pneumatic Diaphragm Actuators

• M I 12-310 , September 1969 , Type C Vernier Valvactor

3. 1.3 .1 Layaway Procedures - Non-Hy draulic Service

1. Close block valve in pneumatic air supply line and disconnect air fittings from

the P series actuator. Immediately seal the pneumatic fi tt ings with moisture-

proof tape .

:‘. Disassemble external valve parts as described on page 6 of MI 12—150.

3. Discard the felt wiper.

1 . Was h all  parts until a litmus test shows them to he chemically neutral .

5 . I)isassemble valve tr im as described on page 7 of MI 12-150.

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

4 asbestos, if the packing Is V—Ring Teflon, keep it.

7 . Repeat Step 4 for all valve trim parts.

S . Inspect the plug assembly at the end of the stem. (See drawings on page ~ of

( M I  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.

3 4
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9. Coat all internal parts w ith P— 9 preservative. Reassemble the valve tr im

with no gaskets or asbestos packing . Insert the Teflon packing if the valve

has it. This assembly should be done only finge rtight 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 part s only as required to clean and remove rust from all

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

2. 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

hy draulic system as described in Paragraph 2. 9 of thi s lay aw ay plan.

3. 1.3 .3  Maintenance Procedures

None

3. 1.3.4 ReactIvation Procedures

1. Remove actuator as d irected on page 3 of MI 12— 150 and page 2 of MI 12-235.

2. Replace the diap hragm 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

Ml 12— 1 50.

4 . Reinstall  the actuator and connect its signal air line.

3—5
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3. 1.4 V-4A Needle Valve

Reference Specifications:

• MI 12-225 , January 1968 , Needle , Stabilfio , V-Port , and Poppet Valves

Used With Reversible Actuator

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

3. 1,4 , 1  Layaw ay Procedures

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

line to the actuator . Seal pneumatic fitting s with moisture-proof tape .

2 . Remove valve trim and discard the packing .

3. 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 mount ing flange s and coat them with P-2 preservative. Fog the

valve body with P— 9 preservative and re install it in the line.

4 . Clean rust , di r t , and chemicals from the valve trim. Coat the stem and

plunger with P—9 preservative and reassemble valve trim firigertight and

without  packing.

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

3. 1.4.2 Maintenance Procedures

N one

3. 1.4 .3 Reactivation Procedures

1. Disassemble valve trim and remove all preservatives.

2. Reassemble valve trim with new packing. Refe r to Ml 12—214.

3. Remove valve from line and remove preservatives from mounting fl anges.

* 1. Reinstall valve in line using new gaskets.

3-6
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5. Replace the diaphragm in the actuator.

6. 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 Ball Valve Model 9000

Reference Specifications:

• MI 12—280 , April 1970, Ball Valve With P Series Actuator

• MI 12-235, P-Series Actuators

:3 .1.5.1 Layaw ay Procedures

1. Close block valve in instrument air supp ly .

2. I)isconnect air supply to actuator to bleed off any residual air pressure.

Immediately cover the air fittings with moisture—proof tape.

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

correct position.

4. Flush the flange s with water until a litmus test shows they are chemically

neutral.

5. 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.

7. 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

LINEAG E SHAFTS AND THE ACTUATOR BEFOR E DISASSEMBLING. THEY

MUST BE REASSEMBLED IN EXACTLY THE SAME RELA TIONSHIP OR THE

VALVE ACTION WILL BE REVER SED.
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P



T_ V
~ 

~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

8. 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 .

9. Reinstall valve in the line.

10. Clean off any fingerprint s and coat exposed metal wit h P—2 preservative.

3. 1.5. 2 Maint enance Procedures

None

3. 1. 5. 3 Reactivation Procedures

1. Remove the actuator and replace its diaphr agm according to MI 12-235.

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

the line and clean off all P—2 preservative.

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

page 5 of MI 12—280 .

4. Reinstall valve in line . Be sure you get it back the same way it was.

5. Rep lace the stem seal , and reassemble the topworks as descrthed on page 4

of MI 12—280.

6. Replace the wire filters on the air connections and reconnect the air supply .

3-9
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3. 1. 6 Anderson , Greenwood 3-Valve Bypass Manifold

• Part Number BO152ME , 316 Stainless Steel

• Part Number BO152MC, Cadmium Plated Steel

Reference Specificat ion:

• MI 22-137 , February 1973

3.1.6.1 Lay away Procedures

1. Remove the manifold from the pressure transmitter after the transmitter

has been flushed with water.

2 . Remove the three valv e stems. Flush the body of the manifold and the three

valve stems wit h water until a litmus te st slows they are chemically neutral.

3. Remove and discard packing material around stems. Discard the gaskets

at the manifold inlets and outlets.

4. Reassemble the manifold fingertigh t with no valve packing or gaskets.

5. 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. 2 Maintenance Procedures

None

:3. 1.6.3 Reactivation Procedures

1. Remove manifold from pressure transmitter.

2. Repack valve stems.

3. Reattac h manifold to pressure transmitter and connect pressure connection

assemblies attached to the orifice flange .
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~l , 1. 7 Model X5~~ X55, Skinner Solenoid Valves

Reference Specifications

• D5.5. 1, March 1969, Maintenance and Cleaning Instructions (Appendix A-5)

3.1.7 .1 Lay away 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.

:i . Actuate the valve from the operator ’s console in the control hoi~~e 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 .

I
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3. 1.8 3-Valve Bypass Man ifold Model BM-SS-3V

Reference Specifications:

None

3.1.~~.1 Layaway Procedures

1. After instrument has been disconnected fro m the mani fold , mak e sure all

three valves are open to drain.

V 

2. 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 w ith hot water to remove contaminants .  Check with

litmus paper to assure all part s are chemically neutral .

5. Coat all  parts with P— 9 preservat ive , and rc~~~senible al l  va lves  fingertight

with no packing.

6. Replace the U—shaped SS tubing in the manifold.

3. 1. ~~. 2 Maintenance Procedures

N one

3. 1. 8 .3 Reactivation Procedures

Repack valve stems.
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3.2 LEVEL CONTROLS

3.2. 1 Liquid Level Transmitters Series E 17D

Refe rence Specifications:

• MI 20—270 , January 1972 , Series E 17D 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 E lO Transmit ters

3. 2 . 1.1 La away Procedures

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

being flushed with caustic and clear water.

2. Remove transmitter from tank. Flush mounting flange and transmitter

surface exposed to tank contents with clear wate r until a litmus test shows they

are chemically neutral. Do the same for the flange on the tank.

3. Coat the transmitter surface exposed to the tank liquid with P-2 and let dry .

4 . When the P-2 is dry on the t ransmit ter  surface , cover the tank flange wit h

plastic sheet , push the transmitte r back into place , and reinsert mou nting

bolts. If the original mounting bolts and nuts were carbon steel , replace

them with  stainless steel parts .

5. Place dry desiccant in base of transmitte r topworks and fill cap with nitrogen.

6 . Place moisture-proof tape over the zero adjustment screw .

3 .2 . 1.2  Maintenance Pr ocedures

None
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3.2.1.3 Reactivation Procedures

1. Make a calibration setup as described on page 7 of MI 20-270 .

2. Calibrate the transmitter as described beginning on page 8 of MI 20—270.

3. If t ransmitter cannot be successfully calibrated , service the electronic top-

works using the corre sponding specification. Do a static alignment as

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

4. If the t ransmit ter  cannot be successfully calibrated in Step 3, replace the

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

5. If the t ransmit ter  cannot be successfully calibrated in Step 4 , replace t he

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

6. If the t ransmitter  cannot be calibrated in Step 5, discard it and calibrate a

new unit .

7. Install the t ransmitter  on the tank and make the refe rence adjustment described

on page 6 of MI 20—270 .

3- l i
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3. 2 . 2 Magnetrol Level Switches TF-63

Reference Specifications:

• Magnetrol Bulletin 42— 608

• Magnet rol Bulletin 42-680

• Magnetrol Bulletin 44— 6 02 . 1, December 1974 , Instruction Manual  and Parts

List

3 .2 .2 . 1 Lay aw ay 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 l i tmus

test shows them to be chemically neutral.  Dry them with  compressed air ,

coat with P—2 preservative , identify the m wit h a plastic coated label

containing the TAG identification and store in the hy draulic pump house.

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

ment pa rts.

2. Remove the switch from its mounting flange on the side of the tank . Flush

all flanges and surfaces exposed to process chemicals unti l  a litmus test

show s 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 ove r the mount ing flang e , push the level

switch back Into position , and replace the mounting bolts fingertight.

3.2. 2 . 2 MaIntenance Procedures

No ne
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3. 2. 2.3 Reactiv ation Procedures

1. Remove the switch from its mounting fl ange and remove all preservatives.

2. Remount the switch with new gaskets.

3. Reconnect the float and connecting rod assembly to the magnetic sleeve.

I

I
I
I
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3. 2. 3 Mercoid Liquid Level Controls

Reference Specifications:

• Mercold 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. Flus h the float assembly and underside of the control to remove any

concentrated contaminants.

3. Disassemble the float assembly and remove the insert in the a rmature  tube .

4. Flush all component s, including the interior of the  a rmature  tube unt i l  a

li tmus test show s they are chemically neutral .

5. Blow all parts dry with compressed air.

6. Coat the inside of the armature tube and its insert wi th  P-i) preservative.

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

coat all exposed non-stainless steel parts wit h P—2 preservative.

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

nitrogen.

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

3. 2.3 .2 Maintenance Procedures

None

3—1 7
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3.2.3.3 Reactivation Procedures

1. Remove the desiccant bag from the top enclosure .

2. Remove the mounting bolts in the flange and raise the control far enough to
expose the float.

3. Actuate the control by either pushing or pulling the float upward with a
know n fo rce equal to the buoyancy of the float in the  fluid being controlled.
Veri&y that the contact closure is made by monitoring the test at the
operato r ’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 move s but the contact closure is not detected
at the computer , remove the top enclosure and visually check the operation of
the mercury swit h . LI the mercury switch moves properly , check the
circuit back to the computer before replacing the mercury sw itc h . If the
switch wil l  not move , rep lace the ~~~ V itcf1 magnets or th e complete switching
assembly.

I
I
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3. 3 PR ESSURE TRANSMITTERS AND CONTROLS

3.3. 1 Pressure Transmitter Model E11GM

Reference Specifications:

• MI 20-215, October 1971, Model E11GM

• MI 20—145 , January 1969 , Electronic Servicing, Series kb Force—Balance

Transmitters

3.3. 1.1 Layaway Procedures

1. Remove side of t ransmit ter  to expose the diap hragm . Fog the are a lig htly

with preservative P-b , and replace the side of the t ransmitter .

2. Remove the strainer plug from the bottom of the t ransmit ter .  (Refe r to page

1 of MI 20—215 for schematic drawing. )

3. Bleed dry nitrogen into t r ansmi t t e r  through the s t r a ine r  p lug  o;a n in g  to d r i v e

out any air or water .  1k su re the small  diamete r tub e used to do his has a

flange which wil l prevent inserting it too far into the transmitte r and

damaging the flexure.

4. Replace the straine r plug and seal the opening with  tape . Refe r to Paragrap h

2.8.

1 5. Place desiccant bag inside top of transmitter.  Refe r to Paragrap h 2. 7

6. Cover the zero adj u stment with moisture—proof tape.

7. Fill the cap with nitrogen and replace. Refe r to Paragrap h 2 . 10.

1 3.3. 1. 2 Maint enance Procedures

i None

I
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3.3.1.3 Reactivation Procedures

1. Assemble a caUbration facility as shown on page 6 of MI 20—215.

2. Connect sensor to the calibration setup and do the calibration procedure

described on page 8 of Ml 20—2 15. If unit will not calibrate properly , refer

to MI 20—145 for directions to service the force bal ance transmitter.  Repe at

the calibration procedures.

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

diaphragm. Reassemble and calibrate.

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

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

I 
the electric cable to the topworks.

6. Whe n ready to operate the sensor , make the reference adjustme nt describe d

on page Vl of MI 20-2 15.

I
I
I
I :3— 20
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3.3.2 Diffe rential Pressure Transmit t er ,  Model E13D

Reference Specifications:

• MI 20—110, January 1969, Model E13DM

• MI 20—115, January 1969, Model E13DL

• Ml 20—120, January 1969, Model E 13DH

• MI 20—125 , January 1969, Series ElO Force Balance Transmitters

• MI 20— 140 , April 1975 , Mechanical Servicing Series E13 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 t hree models is the operat ing

pressure range. Because of this d iffe rence , the diap hragms and diap hragm housings

have a differe nt design . The procedure s to he followed are the same for each of t h e

three models.

3.3. 2. 1 Layaway Procedures (for transmitters  used wit h fluids othe r than air or water)

DANGER! WEAR PROTECTIV E CLOTHING AND FACE MASK. TI lE TRANSMITTER

MAY CONTAIN DANGEROUS LIQUIDS , AND THEY MAY BE UNDER PR ESSUR E .

DO NOT ATTEMPT TO DRAIN AND R EMOVE Til E TRANSM I I”I’ ER WHILE TI lE

PROCESS LIN E IS PRESSUR IZED. TIl E TRANSMITTER SHOULD BE SERVICED ONLY

AFFER THE PROC ESS EQUIPMENT h A S  BEEN FLUSH ED WIT h CAUSTIC AND BEFOR E

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.

3—21

_________  - V-~
. ~~~~~~~~~~~~~~~~~~~~~~~~~ —

~~~~ ~~~~~~~~~~~~~ 
- -- V~~~~



3. Close vents and drains and remove t ransmitter and valve fro m the mounting

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

may he correctly reassembled.

4. Flush bot h 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 diap hragm. Dip all internal t ransmitter part s and

the transmitter body in a mild caustic solution to neutral ize any remaining

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

filters and assoc i ate(l 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 show s they are neutral .

7. Spray internal parts of sensor wit h P-9 and reassemble the sensor ready for

line operation. Be sure to install new coarse screen filters and gaskets at

the pressu re inlets. Refe r to page 4 of MI 20—140.  Be sure dram and vent

plugs are closed.

5 . Plac e desiccant bag inside topworks and fill with dry nitrogen. Cover the

zero adjust screw wit h 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 Layaw ay Procedures (for transmitters used wit h air or water)

1. For transmitters in water service , open the high and low pressure mani fold

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

vent plugs .

2. DIsconnect the tubing to the orifice flange at the manifold valves.

3—22 
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3. Remove the diaphragm capsule . See MI 20— 140.

4. Using dry compressed air , blow the inside of the transmitter dry .

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

valve, too.

h . Clean fingerprints from the diap hragm capsule . Spray it with P-!) and

g reassemble th e transm itte r. Be sure to spray the casting whic h was removed

to expose the diap hragm.

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

manifold . Close all drain and vent plug s tight l y.

s . Tape tubing from orifice flange s closed wit h moisture—proof tape.

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

Paragraphs 2. 7 and 2. 10 of th i s  plan .

10. Seal zero ad)ustrnent with nioisture—proof tape .

3 .3 .2 .3  Maintenance Procedures

>~one

3.3 .2 .4  Reactivation Procedures

1. Connect the d iffe rential pressure transmitter  to a calibration setup as show n

on page 3 of MI 20-140. Calibrate the transmitter according to the

procedure s stated on the same page.

2. If the transmitter cannot be correctly calibrated , re fe r to MI 20—145 , page 3,

for the operational check of the electronics. When correct operation of the

electronic s has been verified , repeat the calibration check of the transmitter.

3. 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 . Refe r to MI 20-140.

3—23
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I

4. Once the transmitter  has been calibrated , mount it with its mounting bracket

next to the orifice flange. Install new stainless steel tubing from the bypass

valve to the pressure inlets. Refe r to MI 20— 132 , September 1969 , Installa-

tion. Diffe rential pressure transmitters used with strong nitric acid should

be sealed from the acid by filling the sensor l ine s with Flourinet. (See

FT-5 , FT-6 , FT-7 , FT-8 , and FT-9.)

5. Connect the wiring to the transmitter assembly . Refer to MI 20-125.

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

as described on page 1 of MI 20—120.

I
I
1

I
I
I
I
I
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3. 3.3 ~~~uid Level Transmitters Series 13F

Reference Specifications:

• MI 22-470 , InstallatIon and Operation

— 

• MI 22-472, Calibratio n and Servicing

3.3.3.1 Layaway Procedures

These procedure s should be done after the process equipment has been completely

decontaminated and blown dry .

1. Disconnect the pneumatic lines to the transmitter and seal the fittings

immediately with moisture-proof tape .

2. Remove the bolt s attaching the mount ing flange to the tank being measured.

3. Remove the transmitter and discard the flange gasket. Flush both flanges

with water until a litmus test show s them to be chemically neutral.  Do the

same with the portion of the transmitter exposed to process fluids.

4. Blow all part s dry wit h compressed air and coat with P— 9 preservative.

5. Place plastic sheet loosely over the mou nting flange and push the transmitter

through into position. Tighten flange bolts only fingertight.

6. Remove cover from topworks and replace the gasket.

7. Purge the topworks wit h 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

None

I
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3 3.3.3 Reactivation Procedures

1. Disconnect all process fittings and dismount t ransmit ter  from tank , and dis—

card plastic sheet.

2. Calibrate the transmitter as described in MI 22—472 , April 1974. If unit

cannot be calibrated , do the appropriate servicing described in MI 22— 4 72 .

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

line.

4. 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-2 1, 403 Stainless Steel Bourdon Tube in Explosion Proof Plain Case

• DAH-31, Brass Bourdon Tube in Explosion Proof Plain Case

• DAW—33 , Brass Bourdon Tube in Watertight or Weathe r Resistant Flanged Case

I
Reference Specification:

• Mercoid Bulletin Number 0—0 118R , Mercoid Series ~‘D’~ Pressure Controls

3.3.4.1 Layaway Procedures

1. Disconnect the pressure fitting at the botto m of the  case to allow any trappe d

I fluid to drain out.

2. Dismount the case. If it is the DA II—2 1 control , it has been exposed

I to nitrobody and acid fume s which must be neutralized before it can be pre-

served. Flush the DA II —2 1 hourdon tube wi th  w: t t cr  un t i l  a l i tmus  t ( sC of th e

1 drained fluid shows it is chemical ly  neutral .

3. When the bourdon tube has dried, fill it with preservative P—ti and the n drain.

4. Cap the pressure fitting in the bottom of the case with a blind nipple. Remoun t

I the case in its correct locat ion.

5. Leave any tubing which connect s to the instrument in place and seal it wit h

I moisture—proof tape. If the tubing needs to be replaced (luring 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.

- 
5 . 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 .

1 3-27
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3.3. 1.2 Maintenance Procedures

None

3. 3. 4.3 Reactivation Procedures

1. Remove the desiccant hag from the case.

2. Check the mounting of the case t . assure it is ve rtical and level.

1 3. Using the limit values recorded during layaway, check the correct operation

and setting of the instrument with a calibrated variable pressure source

I 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 sou rce for all other

I instruments.

V 4. If the instrument cannot be calibrated and set to ope rate repeatedly , rep lace

it with a new i n s t rument  and repeat the cal ibrat ion.

I

I
I

I
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3.4 T l-:MPF :RATUI1 F: SENSORS

3.4. 1 ~~ natherm Re sistance Bulbs Model DB—2 Series

4 Reference Specifications:

t • MI 1 G—12 4 , June 19(i-l , Dv natherm Resistance Bulbs , Model DB—2 Series

• MI 16— 552 , June 1963 , Celsius Temperature-Re sis tance  Cal ibrat ion Tables

3. ~ 1.1 Layaway Procedures

I Remove the cove r from the Crouse-Ilinds head and paint the terminals  with

varnish . Replace the cover.

:3.1. 1.2 Maintenance Procedures

No ne

~3. -1. 1.3 Reactivation Procedures

I . Refe r to MI  16— 552 and chec1~ the ca l i i  i !1 ( U 1 \V & of t he i ia ~t rument  an~I

its associated converter.

2 . Insert the resistance hu lb  into a ca l ibra ted , temperature  controlled nil bath

and verify that the  temperature  response is correct by monitoring the display

on the operator ’s console in the control house .

I :3— 29 
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3 . 4 . 2  DAH—35 Mercoid Thermal l imi t  Sw itch

Reference Specification:

• Bulletin 0—419 , Installation Instructions , Mercoid Series D Remote Bulb

Temperature Controls

3. 4.2 .1 Layaw ay Procedures

1. Clean the exterior of the explosion proo f enclosure t o  j V (9Vfl~~~~~~~ all

contaminants and dirt .

2. Record the high and low l imit  settings of each inst rument  in T~~U nu mber

sequence. This record will be used to check and calibrate the in s t rument

during ‘-eactivation .

I 3. Insert a desiccant bag inside the inst rument  and rep l ace ( . o\ V er.

3. V I 2 .2  Maintenance Procedures

None

I 3.4. 2.3 Reactivation Procedures

1. Remove the desiccant bag.

2. Remove the temperature bulb f rom its the rmal  well and i i~~’rt in a t e m i ) .  r u —

ture  controlled oil bath. Vary the tempera ture  of t h e  oil bat h throug h i heI critical operating range. Ver i fy  through the operator ’s console at the control

house that the switch opens and closes at the  correct temperatures.  Refe rI to the settings recorded dur ing Step 2 of the l ay a w ay .  If the  switch operates

at Incorrect temperatures that are within a few degrees of the correct sett ing,I adjust the settings in the  explosion proof case . if the shi ft 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 wi th  a new uni t .

1 3 3 0
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3. Inspect the thermal well to assure It is st i l l  serviceable and has no condense dI liquids in it before reinserting the temperature bulb.

I
$

I
I

I
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C~V )Y V EI3 TER S :~NI) A LARMS

3. 5 . 1 Alarms Model 63R

Refe rence Specification:

• M l  H—3 67

3 .5. 1.1 Layaway Procedure

Record the alarm level setting in a list arranged al ph abet ica l ly by V I V A G number .

3. 5. 1 . 2 Maintenance Procedures

No ne

3. 5. 1.3 Reactivation Procedures

1. Write down the color code for t h e  connec t ions  to the  t( rm i nat ion pa n d .  Then

disconnect the w i n s to  t e r m i n a l - V a i k e d  , — , 
N ( V

, (
V at l ( l N ( ) . R e f c t r i i ~g

to page 3 of ~l I , ( O I 1 f l 4 ( t  a ( -  r f ~ fl t  son re~ • a m i l 1 i a i a ~ t r and an

ohm meter  as shown b r -  a d j u s t i n g  setpo int .  \~~~~~ V\ the  cu r - r e n t  l r t m 10 to 50

mA and verify tha t  the a la rm is operating by watching  the ohmmeter  change

from infini t y  to zero , If the alarm wil l  not work , t u r n  off 1~ ) \vt r , remove

connect ions to Li , 1. 2 , and G N I )  screws , r( n r ( ) v (  the a l a rm and throw it

away . Install  a new a la rm , an d co n nec t 1~~wer source to t e rmina l s  LI , 12 ,

and GND.  Repeat Step 1.

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

adjust  the setpoint so the alarm triggers at th is  level .  Refe r  to the alp ha-

betic listing recorded (luring layaway for the  correct setting.

I
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3. 5. 2 Resis tance—to—C urrent  Conve rte r -  M odel 6 9-1 ~\, Sty le (

Reference Specification:

• M I H— 645 , September 19Gb

3. 5. 2 .1 Layaway Procedures

None . This converter is located in the hy draulic pump house , It W i l l  i~ l) r t -se f \  ( V d

in place by controlling the humidity in the pump house .

3.5 . 2 .2 Maintenance Procedures

I .  Tu rn  on electrical  power t r ,  all cOn ve r V t ~~r~5 for th e  d u n . ; l n I t i e  pe r - i d le

maintenance program.

2 _ :~t the end of the  periodic m a i n t e n a n c e , t u r n  n f l  p o\vu r t o  t he  & n \ e n t t r V s .

3. 5. 2. :3 Rea ct  ivan  ion l’rocedu n-e s

- 
Perform the  cal u l ) r a t i on  proee(k, re de~-c i-ihed on page .s :: and -I 1 ~l I 1 — i -l5

If the converter w i l l  not calib r ate p noper I~- 
, re fe r ’  t o  ~i1 I I I for s I V \  I ( V  ing In st  ruc t  o os.

t
I
1
I
I
I
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3. 5.3 Magnetic Flow—to—Current Converter , Model 696A

Reference Specifications:

• MI 21—211, September 1971, Model 696A Magnetic—to-Flow Converter

• MI 21—21 6 , April 1972 , Servicing, Style C

• MI 21—217 , May 1973, Servicing, Sty le D

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

3.5.3.1 Layaway Procedures

I . Place a de siccant bag inside the converter. Be sure to place it so it is not

in contact wi th  any electrical circuit s which could short out when power is

turned on.

2. Replace the gasket on the cover plate and attach the cover. The converter

will be stored in p lace in the hydrau li c pump house by controlling I he h u m i d i t y .

Refe r to Paragrap h 2.5 of thIs  layaway plan .

3. 5.3 .2 Maintenance Procedures

1. Turn on clectrical power to all converters for the du ra t ion  of the  periodic

maintenance program.

2. At the end of the periodic maintenance , tu rn  off power to the conver te rs .

3.5. 3.3 Reactivati on Procedures

1. Determine if the Model (i9GA Magnetic Flow-to-Current Converter- is

operating correctly . To do this , refe r 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.

I
I

3—:3 4

I
V 

V • V V .~~~~~~~~~~~~~~~~~~~



I

2. Whe n the converter is operating correctly, calibrate it according to the

procedure s 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 .

:3 . Whe n the converter is calibrated , do the startup procedure specified on page

4 of MI 21—211.

I
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3.5.4 p11—to-Current Converter Model 699

Reference Specifications:

• MI 18—227 , November 1971, Installation and Operation , Model 699 p11-to—

Current Converter

• MI 18—228 , October 1968 , Servicing, Model 699 p11—to—Current Convertei-

3.5.4. 1 Lay away Procedures V

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 Procedure s

1. Turn on electrical power to all converters for the du ra t i on  of the periodic

maintenance program.

2. At the end of the pen-io(lic maintenance , tu r -n  off powe r to the converters.

3. 5.4 .3  Reactivation Procedur-es

I . Remove the desiccant hag inside the converter case .

2. Perform the  calibration proce dur-e 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 , instal l  the p 11—

electrodes and complete their -  connection to the conver ter .

I
I
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I 3.5 .5 Frequency Converter, M odel 99V

Refe rence Specification:

• MI 18-260 , January 1972 , Model 99V Frequency Converter

3.5.5.1 Layaway Procedure s

None. This converte r is located in the hydraulic pum p house. It ~\V i1l be pre served

I 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 Ml 19—260 . if servic i ng is

necessa ry , refe r to page 6 of MI 19—260. When the converter is operating correctly ,

calibrate it as described on page 5 of MI  19—260.

I
I
I
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3 .6  FLOW AND SPEF:D

3.6. 1 Flow Switch, McDonnell and Miller Model FS—7 — SE

Reference Specifications:

None 
V

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 instal l It in the line. Use a new fl ow switch.

f
a
I
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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, Sty le C

• MI 21—217 , May 1973, Servicing, Style D

• MI 2 1—190 , February 1970 , Signal Cable Preparation and Connections

3. 11. 2. 1 Lay away Procedures

1. Refe r- to page 6 of MI 2 1—120. Remove cover plate fro m t r -ansmit ter  and

paint a thi n coat of varnish on ter -minals and wires.

2. Close the cover’ plate tightly.

3. Clean the outside of the case to remove a ll dirt arid or contaminants.  The r e

are no internal parts in the transmitter  which must be serviced during l ay a—

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

clean the t ransmitter.

:3. t ; . 2 .2  Maintenance Procedures

None

3. 6 .2.3 Reactivation Procedu res

None
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3. 6.3 Magnetic Pickup Electro Model 3070

Reference Specifications:

• 52. 106, Ju ne 1965, Operating Instructions

• 52.065B , March 1965, Magnetic Pickup Handboo k

3.6.3.1 Lay aw ay Procedures

No ne

3.6 .3 .2  Maintenance Procedures

None

3.6.3.3 Reactivation Procedures

1. Reactivate the 99 V converter associated with this pickup.

2. During the water test of the complete system , verif tha t  the pickup is

- V 
providing an output to the converter. If it is not , replace the pickup wit h a

new one.

I
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3.7 POSIT IONERS AND POSITIO N INDICATORS

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

Reference Specifications:

None

3. 7 .1.1 Layaway Procedures

1. Clean the exterior of the switch includin g the roller arm.

2. Spray or brush on P— 9 preservative and wrap the switch in plastic .

3 .7.1.2 Maintenance Procedures

N one

3.7.1 .3 Reactivation Procedures

Activat e 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

leve r , 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 G9PA-1 Current—to-Air Positioner

• MI 18—425 , May 1966, Replacement of Force Coil Model G9TA and G9PA

Positioners

4 3.7.2.1 Layaway Procedures

1. Disconnect the link age between the positione r and the valve or process

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

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

di rt.

3. Remount the linkage.

4. Place desiccant bag inside positioner.

5. Close the block valve in the instrument air supply line andl seal all openings in

the positione r with moisture-proof tape.

3.7. 2. 2 Maintenance Procedures

None

3.7.2.3 Reactivation Procedures

1. Remove desiccant bag .

2. Refe r to page 4 of MI 18—420. Remove and clean the reducing tube and replace

the two 0—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-

tlon cannot be successfu l ly completed , replace the force coil as described in

MI 18—425 . Repeat calibration procedure.

I
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3. 7.3 Current—to—Air Transducer, Model 69TA-1

Reference Specifications:

• MI 18—415 , May 1965, Model (I9TA- 1 Current-to—Air Transdlucer

• MI 18-425 , May 1966 , Replacement of Force Coil Model G9TA and (i91’A

Positioners

3.7.3.1 Layaway Procedures

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

dirt .

2. Place desiccant bag inside transducer.

3. 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. Remove the desiccant bag .

2. Refe r to page 4 of MI 18-415. 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 .

V4~~ Do the calibration procedure specified on page 4 of MI 18-415. lI the

calibration cannot be successftrlly completed, replace the force coil as

described in MI 18-425. Repeat the calibration procedure.

3-43



3.7.4 Position Transmitter Type CP

Reference Specification:

• MI 14-132 , February 1971

3.7.4.1 Layaway Procedures

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

plugged.

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

V

3. Remove and clean linkage connected to the P~~OCC~~~ equipment. Coat it with 
V

P-2 preservative.

4. Clean the exterior of the case to remove any condensed contaminant s and/or

dlirt.

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

6. Reconnect linkage to process equipment.

3 .7 .4 .2  Maintenance Procedures

None

3 .7 .4 .3  Reactivation Procedures

1. Calibrate the transmitte r as described unde r Transmitter Operating Adjust-

ments beginning on page 4 of MI 14-132.

2. Replace cove r gasket before reassembling .

3. Remove linkage , remove the P-2 preservative , and reinstall.

I

I
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3.7.5 Type C Vernie r Valvactor

Reference Specifications:

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

3.7.5.1 Layaway Procedures

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

and coat with P—2 preservative.

2. Place desiccant inside valvactor case and replace the cover.

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

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

case with moisture-proof tape .

5. 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

1. Remove the desiccant from inside the case.

1 2. Remove the sealing tape from the air vent in the fro nt of the case.

J 3. Replace the wiremesh or cartridge filters in the air connections . See page 8

of MI 12—340.

1 4. Afte r the associated valve has been reactivated , check the operating adjustments

described beginning on page 6 of MI 12-340

I
I
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3. 8 MISCELLANEOUS

3. 8. 1 Outdoor Storage of Valves and Transmitters

Refe rence Specifications:

None

3.8.1.1 Layaway Procedures

Afte r all procedure s 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—43 006 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 cove r the

component and arranged to avoid the formation of water pockets. All sharp corners

F 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 dam aged so that the intent of the Layaw ay Procedure is no

longer met.

3.8. 1.3 Reactivat ion ProceduresI
None

I
I
I
J
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3.8.2 pH Electrode s -

Part Numbers:

• QO1O4A N, QO1O4AP , Measuring Electrodes

• QO1O4AT , QO1O4AW , 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. Refe r to MI 14—240 and 14-241 , page 3, for

installation instructions. Refe r to MI 18-227 , Installation and Operation of Model 699

pH-to-Current Converter for wiring procedures. This procedure should be the East to be

done before the plant is restarted with a water check.



3 .8 .3 Beoyancy Leve l Transmitters Models 17BS and 17BT

Reference Specifications:

• MI 20—250 , January 1973, Model EI7B

• MI 20—145 , Electronic Servicing (10—50 mA)

• MI 20-142 , Mechanical Topworks Servicing

3. 8.3.1 Layaway Procedures

1. 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

w ate r until a litmus test shows it is chemically neutral.

2. Label the displacer wit h the TAG number assigned to the transmitter and store

the displacer in the Hydraulic Pump House.

3. Remove the transmitter from its mounting by removing the bolt s connecting it

to the mounting flange .

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

clear wate r until a litmus test shows they are chemically neutral .

5. App ly P—2 preservative to the transmitter surface exposed to the inside of

the tank.

6. 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.

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

Refer to Paragraph s 2 .7  and 2. 10 of this P lan .

8. Apply P—9 preservative to the flange of the transmitter and remount it in the

process tank. Whe n remounting, replace any carbon steel nuts and bolts wi th

stainless steel parts.
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I
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.

2. Do a bench calib ration of the transmitter following instructions beginning on
page 6 of MI 20—25 0.

3. if the calibration cannot be completed satisfactorily , refe r to MI 20—1 46 or

MI 20—145 for Electronic s Topworks Servicing, and MI 20-142 for Mechanical
Topworks Servicing.

4. Install transmitter and displacer in the process equipment according to
instructions on pages 2 and 4 of MI 20-250.

5. With the transmitter in operation , adjust the refe rence as described on page 5
of MI 20—250.

I
I
I
$
I
I
I
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3.8.4 FIeld Mounted Preamplifier Model PA- 1OGA

Part Number A20151<X

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 ReactivatI on 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

V 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

I may have condensed in the system. When water no longer drips from the petcock , close

It.

4 3.8.5.3 Reactivation Procedures

Replace the filte r element as described on page 2 of MI 14-705.

4

I
I

I
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I
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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. V

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. j
3. Replace filters (6).

3.8.6.3 Reactivation Procedures

1. Loosen drain Plug (7).

2. install new filters (6).

3. Tighten drain plug.

1-
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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:

• MI 11-155, May 1960 , Type 67 Supply Regulator

3.8.7.1 Layaway Procedures

1. Do not change valve setting.

2. Open drain plug until all liquids have been drained.

3. If type G7FR filter regulator , remove drain sump (15 in Figure 133068), and

$ replace filter element.

~ 4 . Replace su mp.

3. 8. 7.2 Maintenance Procedures

1 1. Do not change valve setting.

2. Open sump drai n valve (6).

3. If Type 67FH fi l ter regulator , remove drain sump (15 in Figure B3068), and

( replace filter element .

4 . Replace sump.

3.8. 7.3 Reactivation Procedures

I 1. Replace diaphragm according to description on page 2 of reference specification.

2. Replace filter element.

I
1
1
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3. 8. 8 Ind oor Storage of Valves and Transmitters

Reference Specification:

• Federal 1V —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 component s with plastic

sheet meeting the standards of the reference specification. The pu rpose of the shroud

is to exclude airborne dust and dirt from the preserved equipme nt . 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 RECORDER S 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

Refe r 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. Refe r to Sect ion III ,

Troubleshooting , if some malfunction occurs.

2. O’~ce controller Is operating, perform the calibration procedures specified

In Section II of 18-770.

3. Refe r to alphabetic listing recorded during layaway to set the proper values

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

swltc h.
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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 Layaw ay Procedures

Record the high and low limit and load settings in alphabetic TAG numbe r

sequence.

3. 9. 2 .2 Maintenance Procedures

Refe r to MI 18-776 and perfo rm all operationa l checks specified in Section 1, page s

1 throug h 4. Refer to Section III , Troubleshooting, if some malfunction occurs.

3 .9 .2 .3  Reactivation Procedures

1. Perform all ope rational checks specified in MI 18-776. Refer to Section III ,

Troubleshooting, if some malfu nction occu rs.

2. Once controller is operating, perform the calibration procedu re s specified

in Section II of MI 18—776 .

3. Refe r to alphabetic listing recorded in layaway to set in the proper values

for high and low limit s and load .
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3.9. 3 Recorders Model 6400H

Refe rence Specifications:

• MI 18-520, January 1967 , Model 6400H Recorders , Styles A , B, and C

• MI 18—52 , January 1975 , Series 640 0H—A Trend Recorders , Supplement to

MI 18—520

3. 9. 3. 1 Lay away Procedures

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

fo rce wate r through ink supply until pens are clear.

2. Remove pen tips and clean unde r 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

Refe r to MI 18-520 and 18—525 to insert ink into recorder and to calibrate it.

I

I

I
I
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3. 9.4 Model ERB Recorder

Reference Specifications

• MI 16-7 16, July 1966, Operation Model ERB Recorder

• MI 16—721 , July 1966 , Troubleshooting Model ERB Recorder

3.9.4.1 Layaway Procedures

1. Remove felt inking pad.

2 . Clean pen tips in alcohol.

V 3. Lightly oil all point s as specified on pages 6 and 7 in Ml 16-71(i .

4. Clean the slidewire . —

5. Drain selector switch oil supply .

3.9.4.2 Maintenance Procedures

None

3.9.4.3 Reactivation Procedures

1. Refe r to MI 16-716 and follow directions to load ink and oil.

2. Follow procedures beginning on page 3 of MI 16-7 16 to adjust and calibrate

the recorder. Refe r to MI 16—721 , Troubleshooting Model ERB Recorders ,
if the reco rder does not operate properly .
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SECTION 4 - MAINTENANC E

4.1 DAILY MAINTENAN CE

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 wit h a recording device similar to the

one purchased at the Volunteer Plant . Thi s 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 Hydrauli c 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:

• settling tank area

• day tank area.

If any coverings come loose in the wind or are otherwise damaged, replace them.

Refe r 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 YE ARLY MAINTENAN CE

4.2 .1  Process Equipment Areas

Check all plastic and plastic impregnated coverings over all groups of control com-

ponents. Replace as necessary. Refe r to Paragraphs 3. M . 1.2 and 3.8 . ~.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 diagn ostics can be run while the individual analog controllers are being

checked.

1. Check helium pressure in both drum s and re—pressurize if necessary .

Refer to DDC drum maintenance manual.

2. Check and adjust all analog and digital dc power supplies. Refe r 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 .

5. Load all control programs into the primary computer (Tracks 1 through 377L

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.

7. Check operating load ripple of all dc power supplies.

8. On each DDC line test loops L0X059 , LOXOGO , LOXO61 , and L0X062 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 setpolnt 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 converte r and panel.

c. Place t~e 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 wi l l  test the operation of the basic com puter modules. l h e~
wj l ( not check the operation of each of the dig ital and n a ln ~& input to the s v s —
turn.  That wi ll be done in validating the system during react ivation.

9. Check all analog controllers . While checking the an alog controllers , run the
various diagnostic programs as per Item 10 I~~v jumper plug , Foxhoro Pa rt
Numbe r NOI3 9 SA , to test each controller. Unplug top cable from the back of
the controller and plug in the jump er plug. This feeds the output back to the
input . W ith the bat handle in the manual position , change the setpoint . If both
meters change and track each othe r , 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 RD controllers and MI 18-776 for the 67 RD controllers , and perform
all operational checks specified in Section I , page s 1 through 4. Refe r to
Section III , Troubleshooting , to correct the malfunction .

I
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10. The tests specified under Item s wi l l  give a qu ick  eva lua t ion  of ~v~t rii  r: i ; i : i  —

bility. The various diagnostic program s l i st ed he re ~v i l I  g iv i  :i more th w  ~u~ h

evaluation of system performance. The programs  ir e li~ tr t in the recom-

mended order of execution. (Not e that the ( V V and i i  rum di : igw st b ru ~ not

be run if the computer has been C O f l t i f l U O U S l %  in use dur ing th e ‘ f l \  W V vi i r

ot storage. )

VV \ l l  f)rogr a rns labeled i ’\l i\ I \ l ) l -  (
V~~ :i , e  l ) l ~ V~ I t : i I  I ( I t l l I , n 1 , llt ( r p ’ ’ i  : i t i o n  pro-

grams and their  docum ent at ion is  ( W 1 t :I  i f l I ~~~ i l l  ~ ~~
l . i~ ( I l  ~\ t I

labeled ~il V A l N I ) l  C f ) i ~i~~fl~~ t i (  I’ ! I , L’I Ir1 ~~ . -\ll I th i , ( , i ~~~l : U 1 I 5 ~~~~~~ , , V ( d~~
-
~~)

hv F’oxhor and i r i  documented I nt n j V \k i t h  f l i e l i l  . \ coi l I ion  1 t h i s

docurnt~nt : i t ion  should he a v a l l : i h l c  i t h  the t i . I i ~ ,l Vt n t p r -  - I t  i t  II ~’ I I  •

i t  ~ flV l~~~( i i p t L I ) r i ~ i l l  ~~~~~~~ ( V ( ) ? l t  (1 \ I I .  I 1W (~~~ i Ii l l  In  I ~h ’~ ,

Mas.. . , Phone : o l

:i. I n st ruc t ion  1 VV )  
~~~ -~lNl ) I -

I h i s  i~ a di:ii~ r 1 V _ t j C ~~~~~ rn t i -  ~~t i i ~~ t h i -  \ \ f) , I X I ) , m u  t ) I ’ I  I~ \ I

in ’~t rV Uetn ) r1~_ 1 thu ~J - 1’t

h . I n stru ction V I u ’ t  2 \I Al N l ) l -  C

This  i S  t i ; i g r u i . t i t -  p~- i g l - : i m  I r  t ( V V V I I n L  t t u l i u -  I , J ( I , I V V.. . lf lg  H I I I I I i I h V \ I I 1 L

and p r~~ r : i n ~ Interru pt I u i  l i t v .
I

c. Instruction l r ~ t — l ’ :irt \ i i- U (M U NI ) F  C)

V 

This p rogram is a test of the extended : i r i t l l n u t k  e l un i en t .  The f o I l o ~ -

ing instructions are tested: M QL , ~l(~ \ , S1I L , I V S H , AS H , N~ I I . ~~(

I
d. Instruction Test - Part 3B (EAE) (MA IN I )E C)

This diagnostic program tests the MUL and DVI instructions in both R ) N

and IOF modes.

I
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e. Extended I~1 emo rv Checkerboard (M AINDE C)

This diagnostic program is designed to provide worst case half-select

noise conditions in order to determine the cperational status of core

menmrv . The program exercises basic and extended memory .

f.  ~~ t~ nded \ l iV m n r v  Addr esr~ Test ( M A I N I ) E C )

1 h I s  di agnostic program tes t s  al l  of basic as well  as extended meniorv

iot  occup ied l) \  t he  p 1 r r i : t  i i i  to ensure  th a t  each location can be uniquel y

1( 14 I i •t  SSV(

g. I ~tended M i - n w i ’~ I l ~i I i t ~ Checkerboa rd \ l - ~ l \ I) I - (
V~~

l h i ’ . rugr a rn  is i t - s i g n e t )  t~ pro~ idi worst :lsr h a l f — s e l e c t  noise

t r i l l i i i  - -
~ ~ i i i  t he i 1 i e 1 1 i i~~~i’4 pi i t t  h i t  p lant .

h. Mem ’rv l I uwe iV I r i — C  ,ff I V !  V\ l V \ I N I ) I - (
V

t h i s  p i ‘~~~ l ’ ; i n i  i s  m e i i r ( ( r ~ I ( t . L  va I i d i t ~ i V t  ~ hI U SC ’(I . t f t r i

.
~ i m u ) i t I - I p o % ~~I .r f a i l u r e .

I .  l - y t  n~ i - d  \ l , n u , r v  ( in! r ’ I H - r .\ l \ I V ’’IP ~

1 am ti ’ ~t s th e  ~~t t  ndvil  meni r~ co ntro l  log Ic for r ) p ( V r

1 r : i  1 ) 11 V

H ri ndom I~ / T I ~l - \ I NI )  I- (
V

)

~5 diagnostic program test s the IS! inst ruct ion .

k. Handom ~~ ~) V~V~~~~ i~~lV V~ INDF:C )

t h is  diagnostic program tests the J MI ’  instruction.

1. Random JMP- .Th!S Test (MA IN D E C h

This diagnostic program tests the ~Th1S instruct ion.

m. KP8I/Kfl0l Power Fail Test (MAINDEC )

This diagnostic is a complete test of the PDP-81 power fail option.

~
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I

n. KW8I Real Time Clock Test (MAINDEC) -
~ -

This diagnostic program is designed to test all LOT and DATA transfer - -

instructions used in the M708 clock control and M709 clock counter.

o. Foxboro I/o Module Tests

Teletype Test s - sub—tests are:

• Echo keyboard

• Line test

• Rot ate pattern test.

p. Foxboro I/O Module Tests

Reader/Punch Test

This program set generates a test tape and ver i f i es  it on the high speed

paper tape reader.

I q. Magnetic Drum V V~ssembly  — Drum Test II

Sub—tests are tests 1 through 7. Run this test on only one drum at

t ime.  Then update or backdate the image f rom one (Irum to the other

before testing the second drum since this test des t roy s  the (Irum image.

- - r. Input/Output Subsystem

I Note: Prior to executing any I / () diagnostics , s imula ted  I)I)C comI)ut~ r

OP SYS failures should he initiated followed by backdate and restart

I to ensure that the SUPV computer is able to acquire the FOXSLO data

bus and successfully run the DDC OP SYS.

I • Foxboro i/O Module Tests

Analog input (A/D) test

This test series thoroughly checks the analog to digital converte r

and analog multi plexer as well as the ana log data amplif iers .

1
I

V — V~~~ -4



~~V ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

j  • Foxboro I/O Module Test s

Valve control module tests

This test series drive s selected DM or DAM control station s ’ out-

- 
put s up or down through their full current range . Select loops

L0X059 , LOXOGO , LOX O61 , and L0X062 , where X is the line

- 
number.

• Foxboro I/O Module Tests

Operator t s console test

I 
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.

• 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.

I

I
1
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11. Check the following non-electronic items associated with the computer:

a. Blower filters in the CPU and I/O racks

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

plete blower assembly.

b. ASR and KSR teletypes

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

man.

C. IBM Selectric typers

Do preventive maintenance. To be done by qualified IBM serviceman.

d. Paper tape punch

Replace the oil .

e. Muffin fans in CPU’s

Inspect and replace if not free—turning .

12. 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

pum p house.

13. 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.

I
1
I

4-8



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

inpu t through the operator ’s console as specified In individual reactivation

4 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 wate r 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.

I
I

5—1

1
_ _ _-V -- - - - V - V V



SECTION 6 - REC OMMENDED SPARE PAJITS

6.1 PARTS FOR FIE LD COM PONENTS

This section lists the spare part s required to reactivate the field components.

These should be procured at the time of reactivation.

6.1.1 Vi Valves

• Bonnet gasket I per valve

• Felt wiper 1 per valve

• Teflon V-Ring s 1 set per 3 valves

Number of Vi Valves per line:

Size Number (VAAP Line 1) Number (All Other Linesj

1/2 ” 43 43

3/4 ” 2 2

1” 39 39

2” 8 8

3” 6 6

6.1.2  V~4A 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 ov V-4 A valve s per line:

Size Number (VAAP Lincj.) Number (All Other Lines)

1/2” 14 14

3/4 ” 1 1

1” 4

I
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6.1.3 F -45 Valves and Mode l 5310 Valve s

• Felt wiper i per valve

• Teflon V-Rings 1 set per 3 valve s

• Teflon wiper 1 per 3 valves

• Spring i 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 JAA P Lines 4 , 5, 6: 5 each (size = 3/4”)

6. 1.4 V900 Val ves

• Seat i pair per 5 valves

• Seal 1 per val ve

• Stem seal i per valve

Num ber of V9000 valves per line:

Size Number

1/2 ” 5

3/4 ” 22

1” 15

J 1— 1/2 ” 9

6.1.5 Saunders G2 Valve

• Teflon diaphragm 1 per valve

Num ber of Saunders valve s per lii~~:

Size Number

1” 2

6.1.6 p Series Actuators$ • Diaphragm 1 per actuator

1
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Number of actuators per line :

Model Number

P25 29

P50 100

P110 13

6.1. 7 X53, X55 Skinner Electric Solenoids

• Rubber parts replacement Mt - I per valve

Number of valves per line:

Mode l Number

X53 123

X55 8

6.1.8 Air Set B11OXR

• Diaphragm 1 per air set

• Wire mesh strainer 1 per air set

Number of air sets per line : 61

6. 1.9 Current-to-AIr Positione r Model 69PA-1

• Reducing tube 0-Rings 2 per transducer

• Cartridge type filters 2 per positione r

• Wire mesh filter 1 per positioner

• Force motor 1 per 8 positioners

• Control relay 1 per 8 positloners

Number of positioners per line : 24

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

• Reducing tube 0-Rings 2 per transducer

• Force motor 1 per 6 transducers

• Control relay I per 6 transducers

Number of transducers per line : 30

6-3
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6.1.11 Microswitch Model 4EX 1, EX-AB, EXD-AR

• Switching unit , Part Number

DT-2R4-B6 10 (fo r 4EX1 and EXD-AR)

BZ-2R-P 1 5 (for EX-AR)

• Actuator , Part Number

6PA5-EX 1 per 3 swItche s

• Internal leve r , Part Number

33PA1-EX 1 per 3 switche s

• Spring , Part Number

33PA6-EX 1 per 4EX 1 and EXD-AR

33PA7-EX 1 per EX-AR

Number of switches per line: 56

6.1.12 Level Transmitters, Model 13FA

• Control relay 1 per 3 transmitters

• Diaphragm with gaskets 1 per transmitter

• Feedback 0-Ring 1 per transmitter

• Nozzle 0-Ring 1 per transmitter

Number of transmitters per line: 3

6.1.13 Buoyancy Level Transmitter, Model E17BT

• 0-Ring (for the cap) 1 per transmitter

• Mounting gasket 1 per transmitter

• 2 oz. tube flexible sealer 1 per transmitter

Number of transmitters per line : 4

6.1.14 Series ElO Transmitters

• Amplifier (Part NO143SY) 1 per 5 transmItters

• Detector (Part NO14 1LY) 1 per 5 transmitters

6-4
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$ • Feedback coil 1 per 5 transmitters

• 0—Ring for sealing cap 1 per transmitter

Number of ElO transmitters per line: 66

6.1.15 Liquid Level Transmitters, Series E 17D

• 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

I Number of transmitters per line : 6

6.1.17 Differential Pressure Transmitters, Series E 13D

• Diaphragm capsule with
gaskets 1 per transmitter

• Coarse screen filters and
gaskets 2 per transmitter

I Number of transmitters per line :

Model Number

I E13DH 2
E13DL 6

I E13DM 28

I
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6. 1. 18 McDonnel and Miller Flow Switch, Model FS-7-SE

• Swit ches 4 complete switches per line

6. 1. 19 Mercoid Pressure Switch, Models DAH—2 1 and DAH-31

• Pressure Switch Complete Pressure Switch , Model DAH—2 1- 103

Ra nge 26S — 2 per line

(There are 6 pressure range s represented among the 18 pressure switches

in each line. Rather than stock a complete range of spare s, procure these

switche s from Mercoid as required.)

6.1.20 Mercold Temperature Switch, Model DAH—35

• Model DAH—35 -.103, Ra nge 7—2 per line

• Model DAH-35-103 , Ra nge 2—2 per line

• 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 Nu mbe r 2 as the sensing element . There are approximately an

equ al number of switches in each of three temperature ranges.)

6 .1. 21 Mercoid Level Switch, Model 401E and Model 301E

• Mercury switches 2 for Model 40 1E per line; 1 for Model 301E

per line

6. 1.22 Magnetrol Level Control, Model TF-63

• DPS-l, Code S104 DPDT

Mercury switch Mechanism 2 per line

• Housing gasket 1 per controlle r

Number of controls per line: 8

I
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6. 1.23 Mag netic Flow-to-Current Converter, Model 696A

• Seal gasket for converter 2 per converter

cover (1 seal needed for

layaway ; one for

reactivation)

I • Model 8120 Magnetic 1

Flow Calibrator (calibrated with Bureau of Standards references)

Number of converters per line: 4

6 .1.24 pH Electrode s

• Part Number QO1O4AP 4 per line

I Measuring Electrode wit h

20 foot integral leads

• Part Number QO1O4AW 4 per line

Refe rence Electrode with
20 foot integral leads

I
I
I
I

I
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6.2 PARTS FOR CONTROL HOUSE E LECTRONIC 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

I 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.

I

I
i
I
I
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EQUIPMENT MANUALS FOR SELECTED NON-FOXBORO INST R UMENTS

This appendix contains manufacturers literature for five of the manufacturers

supplying equipment for the control system . Pertinent maintenance info rmation for the

various components begins on the pages as listed below .

Manufacturer Component

Anderson Greenwood 3-Valve Manifold Al-S

Electro Corproation Magnetic Pickups A2-2

Mercoid Corporation Tempe rature Switch A3-3

Pressure Switch A3-6

Liquid Level Controls A3-10
Series 301

Liquid Level Controls A 3-13
Series 401

Magnetrol Division Liquid Level Controls A4-3 ,
A4-20

Skinner Electric Solenoid Valves A5— 2

- ‘ -
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ANDERSON, GREENWOOD 6a CO. R&PORT NUMUR 
- -

2-0175-68-7

SCOPE: This procedure is applicable to single valves and multipt.—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 eithe r direction.

1 .2 Va lves w t h  weld ends to be welded per specifications of facility in which they
are to be installed .

1.3 Pipe connections must be made up tight, wit h a thread sealant or seal weld.

1.4 Manifolds with mounting holes shall bolted to adequate supporting structure .

2 .0 OPERATION

2 . 1 In closed position valve should be seated at 4 to 5 ft. lbs.

2.2 In open position valve may be back seated at approximatel y 5 ft. lbs .

3.0 MAINTENANCE AND REPAIR

3.1 If stem packing should develop a leak , tighten the packing nut, the minimum
amount requ ired to stop the leak . Overti ghtening shortens the packing life .

3.2 If packing needs replacing, emergency rep lacement may be accomp lished 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
was her

3 .2 .3 Insert a small amount of lubricaffi into packing cavity followed by
was her, three rings of packing, then f&Iower and nut. Tighten nut
to 50 inch lbs. See assembl y drawing for approved lubricant.

3,2 . 4 Install handle and tighten scre w against Flat spot on stem to 12 ft .lbs.

I 3.2.5 Unseat stem from backseat position and check for leakage . Ti ghtcn
packing nut additionall y if required to stop leak .

3.3 If conditions allow removal of bonnet assembl y for repair, it is preferabl. to
do so.

3,3.1 Remove roll pin, then unscrew bonnet from body.

FOAM IS 2 . Al -S
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2—0 175—68—7

3,3.2 Dismantle bonnet assembl y and c lean thoroughly with Acetone or
Alcohol .

3.3.3 Inspect port s for damage; particularly stem threads and ball end.
Replace both stem and bonnet if threads do not engage smoothly.

3.3. 4 Lubricate threads thoroughly wit h the lubricant specified on the
respect ive assembl y 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.

IS’
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,,~~~ — ——Handle BcIt

Ha,dle

- 
I 

-
~~~ 

Packing Nut

Ij

f 

~~~~~~~~~~~~ Follower

~~~

~~Bon net

Pin

Bonnet installation torque 30 to 35 ft. lbs.

Handle bolt torque 12 to 15 ft. lbs.

Refer to the respective assembl y drawing for part numbers.

I
I
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MAGNETIC PICKUP HANDBOOK
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ELECTRO OPERATING INSTRUCTIONS
MINI—TAd 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-imA 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

[‘ERMINAL I FUNCTION TERMINAL - FUNCTION

1 NC 12 NC

2 NC - 11 ‘ NC

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

4 
. 

COMMON 9 0-lmA 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 proportiona l to frequency over the
range of 0-lmA or 0-5 volts. Both outputs may be used simul-
tan eously subject to the followin g cond itions :

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

1
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portable or switched instrument , the output should be
short circuited when the instrument is removed . This can
be achieved by using a short ing jack , or switch.

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

The voltage output may be used alone with any load resistance
exceeding 5000 ohms. The output ripple will increase as the
load resistance increases , especially with the low frequency
models. 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
be recalibrated .

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

F = RN When F = frequency in hertz
60

N = number of teeth on the
rotating actuator

R = speed in RPM

Thus , it is convenient to use 60 tooth actuators , since then
F = R.

SPECIFICATIONS

Input Signal 1 volt peak positive , any waveform ,
to 22V P,MS or lOmA max.

Input Impedance 2200 ohms resistive

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

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

C. Output is directly proportional
to input frequency.

Power Supplied 12 .6V DC at lOmA to supply active
sensors such as Di-Mag

Power ReQuirements 115VAC , 60Hz 3 Watts

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

Linearity Within ±0.25% of full scale

Accuracy +0.5% of full scale

Temperature Range —40°F (—40°C) to +162°F (70°C)

A 2— 11



FREQUENCY RANGE

MODEL STANDARD RANGE ADJUSTMENT RANGE

75399 0 — 50 45 — 100

75400 0 — 100 90 — 180

75401 0 — 250 180 — 750

75402 0 — 500 350 — 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
mu l t i t u rn  potentiometer accessible throu gh the hole plu g in
the top of the case. Connect a known frequency of at least
I volt peak ampl itude to the input terminals , and a suitable
indicator to one (or both) of the ou tputs (see “Operation~
regarding use of both outputs). Adjust the output so that
the reading on the indicator(s) is appropriate for the given
f requency. Thus , suppose that the desired f ull scale freq uency
is 100 Hertz , and the ava ilable cal ibra tion signal is 60 Hertz ,
the indicator should read 60% of full scale. Calibration
should always be performed using  a f r equency of 60% of f u l l
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
l2V 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 l ine  vol tage , and if this is correct , return the
unit for repair.

A 2— 12
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ELECTRO OPERATING INSTRUCTIONS

SPECIAL INSTRUCTIONS FOR
MODELS 30 70 AND 3075 MAGNETI C 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

Installation adjustment-s of spacing to exciter gear or adjustment
of load impedance must insure that the magnetic pickup d.oes not
generate voltage higher than the allowable 95 V RMS (or the equi-
valent 270 V peak—to-peak) under any normal or anticipa ted fau l t
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 pa ragraphs Ad~u stment  and “Outpu t of Magnetic Picku p Opera—
ting Instructions 52.065B attached to determine voltage Output to
be expected undet anticipated operating condi t ions.  Curve 69.038
is applicable to determine effect’s of spacing var ia t ion .

Whenever possible the ins ta l la t ion  ad jus tmen t s  should be verif ied
by operat ing the equipment be fore the equipment is ins ta l led  in
the hazardou s location ” environment.

1 of 8
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CAUTI ONS

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

Do not exceed tempera ture 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 (operat ing,  in t r ans i t ,
or storage) may result in the coil becoming discontinous (non—
repairable) .

Pr ior to open ing any of the con du it poin ts or f itt ings wi thin the
hazaradous iocation area , measure the magnet ic pickup out put vol tage
at the instrumentation terminals . Do not open any fittings if
voltage is present at  the t e r m i n a l s .  The equi pment on wh ich the
magnet ic  pickup is ins ta l led  mu-t  be stopped to discont inue genera-
tion of an output  s igna l .

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 def ined as one in wh ich flassnable gases or
vapors exist in quantities sufficient to render the atmosphere
explosive or igri±tible . The words “quantities sufficient’ imxne-
diately raise the questiorr : What quant -i ty  of such liquid wil l
produce a dangerous atmospheric condition?”

It is rarely possible to an swer either of these questions easily
or categorically. Many fac tors , some of them variable,  are in-
volved: temperature , barometric pressure , humidity, ven ti lation ,
ra tio of volume of room to amo un t of liqu id being vaporized , pro-
cesses used , and construction of utilization equipment.

2 of 8
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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 I- ’

the upper limits should never be considered as affording any de-
gree of safety. In order to reach the upper limit , the concen-
tration must first pass Through the explosive range~ Shou ld 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
liquids 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 . In 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 S 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 a’tmospheres containing hazaradou s dusts . Care should be taken
in selectir!g the correct equipment for- each location .

3 of 8
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MAXIMUM PERMISSIBLE TEMPERATURES FOR NEC CLASS I
AND CLASS II HAZARADOUS LOCATION EOJJIPMENT

Class I, Division 1. Maximum exterior temperatures in 400 C. am-
bient as previously established by UL.

Group A - 280° C. (536° F.) Grou p 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 C - 144° C . (2910 F .)
Group B - 468° C. (874° F .) Group D - 224° C. (435 0 F.)

*General NEC grouping — for other specific vapors , refer to NFPA
data on igni t ion temperatures us ing  80% of the degree Cen t r ig r ade
ign i t ion  temperature . Cons idera t ion  mus t  be g iven  to the ac tua l
ambient temperature  condi t ion .

WIRING ME THOD - CLASS I, DIVISION 1

501-4. WIRING METHODS . Wi ring methods sha l l  conform to the
fol lowing :

( a )  CLASS I , DIVISION 1. In Class I ,  Division 1 loca-
t ions,  threaded rigid metal conduit or Type Ml cable wi th  ter-
mination fittings a pproved fo r the loca t ion sha l l  be the wiring
method emp loyed . Al l  boxes , fi t t ings , 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 fu lly engaged . Type Ml 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. In 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 Ml cable shall be installed in a
manner to avoid tensile stress at the termination fittings .
Where provision must be made for limited flexibility, as a t
motor terminals , flexible metal fittings , flexible metal conduit

4 of 8
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wi th a ppr oved f i t t ings , or f l e x i b l e  cord approved for  ex t ra  hard
usage and provided w i t h  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 corn-
municatiori through Type Ml cable is inherentl y 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. In Class I, Division 1 locations ,
seals shall be located as follows :

(1) In 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 ni pples or by ruhs
of conduit not more than 36 incries 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 siz,~ 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 wh ich the conduit leaves the Division 1
hazaradous area .

S o f 8
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(b) CLASS I , DIVISION 2 . In Class I, Division 2 loca-
tions , seals shall be loca ted 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 ~‘-ea, and a threaded connection shall be used at the
seating tittinj . There shall ne 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 equip-
ment shall be provided with approved integral means for sealing,
or sealing fittings approved for Class I locations shall be used .

(2 )  COMPOU ND . 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.
(2000 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 shal l

— other fittings in which splices or taps are made be filled with
compound .
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( 5) DRAINAGE . Where there is probabil~.ty tha t  l iqu id  or
other condensed vapor may be trapped wi th in  enclosures  for con-
trol equipment or at any point in the raceway system . approved
means shall be prov ided ~-o prevent accumulation or to permit
periodic draining ot such liqu id 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 accumulatc within motors or ger.crators, joints
and conduit systems shall be arranged to minimize entrance of
liquid . If means to prevent accumulation or to permit periodic
draining are judged nece~ s~ ry, such means sha l l  be provided at the
time of manufacture, and sholl he deemed an integral part of the
machine .

(7) ASSEMBLIES . In 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 is provided 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 iii Class I,
Division 1 locations where required by Section 501-5 (a-2).

WIRING METHOD - CLASS I, DIVISION 2

In Class I, Division 2 locations either rig id conduit or Type Ml
cable with termination fittings ~pproved for  Class I locations
must be used . The junction and pull boxes need not be explosion-
proof. There are many ty~ es of junction and pull Condulet (R)
boxes suitable for Division 2 locations (501-4 (b). Where pro-
vision must be made for limited flexibility , Crou s~ -Hinds Type
EBY heavy—duty cord connector may he used .

SEALING CLASS I, DIVISION 1 and 2

Seals are required Lor the pu r pose stated in 5C)l-5 and for the
prevention of preconipress ion or pi~ ssure pi l i n g ’ of vapors or
gases in conduit systemii . Several types -~~~~ sealing Condulet
fittings are available from Crouse—Hinds . Some may be used
only in vertical conduit runs , others may bc~ used in either
vertical or horizontal rins .
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52.106
6—21—65

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 t rans former  compounds are not su itable for
seals in 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 fitt..~ngs 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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MERCOID COR PORATION

TEMPERATURE swITCIIF:s, PRESSUR E SWITCHES , AND LIQUID LEVEL CONTROLS
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INSTALLATION INSTRUCTIONS B uII et ~n 0.419

MERCOID SERIES “ D” REMOTE BULB TEMPERATURE CONTROLS
(T?~~ follo~~,ng ,nsl,urt,o,,$ .,pply Vo .,ll M,,~ o,d Re,,,ole Bulb ~~~~~~~~~~~~ Conl,ols p’,f ,a~~d bj 1.11,, 0 )

ENCLOS URES —r yp E NO. P R E F I X

!~~~— -—-~ 
. CT IO5 

-

GENER A L PU RP O SE W EATHER RESISTANT EXPLOSION PROOF EXPLOSION PROOFPrehse d by Pr.f i ..d by P’s f s s ed by Pref ised by0*. DL , OR , Os DAW . OLW , ORW , OSW DAN , OLH , ORH , OSH 0*1, OLE . ORE . 051

CONTROL N U M B E R S  BULB PROTE CTIONP c i  of ~r’ r ’ control  , , c r c  be, f o c o u c’~ Type No P o t  - ,  lt~~- O , t ~~~ he SI rh ’  of There a,e th,ee ways Ia peeled bulb No 2o, 2A0. ’ control rS r 
1 . Be fo re  Xg ht er r lng  p a c k c g  gland , pu ll bu l b back Into ur000 .rc f a r  asThe dcQ l 5 of 35 . 235 . 435 535 deno les a pI n ,’ case 5~~~ bo t l orrr  Cofl r l, .l  - O n poss ,b le -s tandard  No 2 bulb wrIt, 3/4’ unIon on lyl The u nron 5Th e n 8 0 1 38238 438 . 538 d e r ro t es  a fla r rgerf cas,’ ~ .!h lo c l  1’ C on n e c t I on  

recessed to pr op ,d e  som e suppor tTI ’ .’ d’g~t 9 of 39 . 239 ,439 539 de notes a fl an p ed case w I t h  lc . lc  c000ect,00 
2 Where InsertIon depth s g reater  than Bulb length use E.ten sron Sleeoe

“B” see dra w ing Nos . 8, 9 and 10.
3 Separ able w ,’ r l  see draw r np No tO Well s lows down heat tran sfer ofCIRCUITS (SWITCH O P E R A T I O N ) ler rr pera tur e cha n ges to the bulb and con seq uentl y nI c r 5 . 5 response

S u f f ’ .  - - I -  lIe, f l - c  rr- ’ l ’OI  000’bc r clerrolr’s ,c,, ” III-, of CI r c o l s  n - c t  c I r c u I t  t m ,  of tIr e control UnIon w ,f l  s l ,de back on cap i l lary aIIo*~ng co m pl e te
o p e r a t I o n  l.a - ,c- T Y P E  GA lb 2 s- I’ ‘ -2 ‘ “ I t’c , r t es  ~~~~~ s t o  00,- n , rrr rners ,on of bulb n any dep th of well For W e l ls . see be low

c c - .rc, . T Y P E  DS .‘u 2 f b  3 s . ~ - . - t ’ r r d  “ ‘ 5  C r r C O I t  ‘S to FOR O IMINSIONS OF •ULRS SF1 C HAR T - PROS 3c cc , 1. -’ c r - ’ o ’,r. ’ - c ’,’ Is , - FOR F X P L A NA T I O N  OF CIRCUIT S U F F I X  
Ca ul lo n — W h e n  ,ns t a l l c , c 0  bulbs wc rrc unIon COnne c l ,ons  be ca re fu l  not toNIJMBFRS AND ,A R I A  T . O N S  SEE P A G E  4 Sr ” , s 0-200 rod  D-400 t w , s t  0 ’  f le.,ble I ’ , b c ’ O  Loosen  pa ck,ng nut or un r on so tha i  the unIon Car,,r,a,Iablo SP S T  - ‘o r turn l c r - ~ ’ y a round tubrrr ~ A t t~ r onIo n s  f r r w l y se Cu re d t o pc pe or t a r rh . pos r-
Ic on bulb by s , - d , n g  tub ,ng th ru  unrcn and the ’ , t Ig h te n  the paCh r n g glan d nut .

LOCATION A N D  M O U N T I N G  OF C O N T R O L  CASE
Fo l l ow  ‘ct - p ’ ,’nf , .c drn ,, t ,,cIw ,., s ,“s ’ruc t , ons  or p roceed  as follows

F 

~~~~~ 
~~~:1[~~J

WEATHER RESISTANT T Y P E S — D A W , DSW , DRW . OLW - Fnr
~~~~~~~~~~~~~~~~~~~~ c o y ‘In s f l anped  c r ~~,’ o 0 bptto nr conn e ~~lcon See ctr ,,* . 

ILLUSTRATION ILLU STRATION
ILLUSTRATION NO, 5 NO 6 NO 1

EXPLOSION PROOF TYPES — DAE . 051, OL E , ORE . DAlI , DSH , INCORRECT
01964 M c . , - - ’ . by n’ ,’ , r c ’ s  of ‘rIo,,lrt lng I ,cgs  w h ’ Ch  tl,’ a part  of I t ’ s -  c o n t r o l  I N S T A L L A T I O N RECOM M EN D L Ohousc ng See d ,ru,ngS 980 and 1350 , page 

Note t ha t  a r o y  s rnrall por t ’o , ,  INSTALLATION
of I h e  bulb ‘S e ,pos ed to hr . 

T he se  t w o  r t l u s t r a t r o n s  r n d n c a t e  thed ’ r e c t  path of rrred,urn be’ng 
b u l b Is corr r plete ly  e .po sc d ‘0 r t , rec lc o nt r o l l e d  Sec t ro n  co nta , n .  p ath of med ,om be~ng Cont ro l ledLOCATION OF REMOTE BULB 

,
r
~
0

a~~~~
n
~~t:~~ ~~~

TO INSURE PROPER CONTROL OPERATION r a d ’ a t ’ o n  to or f ror rr  the su r-
The t ,‘“ p,’’ .1L.rr e , n 5 , c l Q  bulb should he Ca”  nlel,’ I , ncc r ’r” sod 0 the rO und ’”g aIr- c - r ’ , t ro ” 1’,’ ng c on t ro l l ed

2 
r t e p r ges t ! LB r. l c r r,. CROSS AM B I E N T  T E M P E R A TU R E  B U L B S

CI .1 005 of If, .’ medrun’ being controlled Cross ambI e nt cor,d’t ronl es ,s t  whe n the Iemp eraf ur e $ur rO rrn d rng t ir e con .3 Be s,rre “at ball , c - I f  n o t  be a f f uc ted by e .terna I ?e-rc pe, ,r ?,,res t ro t  case can be e I ther hr gh er or lower 10 F Iron, the Iempe r alu r e SF11 094 II ,,“rr.c nr c o d  l.c,c ’s e f f e c t  Bu lb o’ Well . .‘S, , M n  e.pospd s u r f a c es  fo r  w h r c t r  the c o n t ro l  ‘s to operate. Esamp te Operat rng pornf 60’F , con -5 B I b  “ r , he ,“sl ,r l led r e r I c a l l y or ho r’ zo n ta l l n  Tb,. to llow ng p reca u t ro n s tr o l located ,n a n  u n h eated burld rng ssb t ec f  to Seasonal temp eratures r - - I d be tak ,” c han ges — t O  F rn wrn fe r , +95 F . rn summer.
a Bulb locat ,on should not e.Ceed an ,‘ln’ ,al,on gre .rtr-r th an El f ,booe Ic Insure proper operat Io n under Cross amb rent cond n l r ons . Bulb Nos tAor br’IOw control cas ,- espe cra l l y on ra r oe No I and up HIgher or 2A must be usede leoai ,o n “ a  , r e q u r I r  e Con ’pe r’s,rrl on It ro r r f r o l  Sr ’ l t - ”g
~ 

~~~~~~~~~~~~~ ~~~~~~~~~ 

dend enc of a p,pe tar , tr 
~~~~~~~~~~~~~~ WHERE TURSULENT OR FAST FLOWING LIQUIDS PREVAIL

~~ C ontro l led I I . . sI - r I -on No 5 Bulb s r r p po r t s  for Bulbs No 2 ar ,d 2* are used where the bulb ‘s mount ed
-‘ - c - If tr , , lh Nc 2 or 7A s loccr te rj  r n po e  or duc t u ‘0 d’a tel l a rger  In t l l r bcr le nt  or fas t  f l ow n ng  IIQ III dS or where 1 1 5  des, red 10 ,ns e r t  lIre ,em c ” e‘ha, - It ’,’ 11,111, r~dl Q I rd  lIr e b,ct  can be - ns ? , , ’ , ’d  I r ’ ’ i c r ’ ’ cl c’jl r r l , Into bulb at some dcs tan c e  w.? tc n a oes sel , pr pe or t a n k —  See B I lluStra r an

he p o e  I c - o r  ‘ d r Y  4,0,1, POSS tr ’ r’ ttanrnpe dIre 10 f l ow •r~~c ’c - ‘, Nos 8 . 9 and tO. The re nr o fe  bulb st?or, l d be pos ’ t ’ o ned no t ha I it least  or r e
~1 If b 0 - 2  or 2 A S I C ’  XrC ‘rsr ’’ted - -~In a p p.’ u ,?t , a It - y r ’ - ,  I,’, s’ r dIIe, Inch of tPre bulb 15 w,th,n the e . te ns lo n sl eeo e drrrr B ‘ I n  order t o In ’ a rer r - . r -  tIr e 1 ,10 length e,ir-”ple -, 2 1/4 ’ b o g  br,Ib ,rr a I ’ p’ p e thp f ,rnr support No 2 ar Id 2* bulb unIons i re  threaded 10 rece rne eslenslon

bulb st ould be ‘o r r ? r ’ d  loocj I,, d, ’ ral l , ,n th e p Ile so t ha t  th e e l - c  slee oes ‘B E .tens ,on anj d ,f ,on “A” p e rn t r f s  es tend l ng the rrro un lrn g Ihr uF 
C”d ’t’ .ç  e p ’ S r c l  to thr. I u ng ,‘rerf - ,, ”c F. . r - - - ~,le r ep lace ,irr rnsulat, on

c - ho- u  -I  he pIpe u - b  a tee i’d  - n c?., ’ bulb as shown In draw n~6 and 7 If p r pe a t ’ ri ‘I r” rYr’ r  a, less p r o r - d e  an r- , - :  r r p r’l . B
5 hon N 2 o ~ 2A h , ’tr 5 to ll 

not 
‘ ,dI~~f io*~n~~ sr,eam ~~~~~~~~~~~~~~~~~~~~~~~~ 

r::4 

~l~irTT ~~~~ .iio f ’ ’  - 4 . ” ron .’ 0, duct  n- kr’ 5 cr . ’  ? ‘ ,r~ - ?  ‘ s  n e c  h,n~cy l l y p r o t e c t e d  - 
* A—’—- .1—rçjn - ” s r rho ur . lc I, .n order  to p reoe nt  the 11 ~- b m n  h reakr ng  o f f

hO I ,,Id.
~~ ,I y  ILLUSTRATION NO S IL L U S TRA T I O N  NO S

CO NT I N U E D  ON P A G E  2
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WELLS must be operated manually to res tore  the circui t  to the or ig inal posi-
W el ls - d , n r e r , S , o r r n  - A and ‘C” -- .,.., _ _,,

~~ 
t i Ot i a f ter  automat ic  o perat ion , Examp le—T ype OR.35-3L: cIrcuIt wI ll

See draw n rr g Nor to ) ar e us ed to - 5 . . :c-~~
i--- _ open au tomat ica l l y on a temperature r t se  to the temperatur e m di-pr’otc’ct the renrote Bulb from phy . cated by the pointer on the scal e—no matter how muc h the tempera-

bulb w~thout rI~ airr r rrg tfr e 
I

’ , ’  

fure dro ps the circuIt will not rec lose until the reset button is operated.

hr I I I  II f Suffix -L denotes control wIll operate automaticall y on an Inc rease .

r l I c I e~~:: ~~ ~rri: lag of the ~ .
_~~~~

‘
~
—-i Suff ix -U denotes contro l wil l  operate automaticall y on a decrease ,

- the tem perature Chang e of Ihe ~~~ - — 
—Co, ’trobl ed m edium rnuSI be lEans —  A - -

m,tled throug h the wa d of the *:ll 
f

TT.~~ -~~~~~ TWO-STAGE T E M P E R A T U R E  C O N T R O L
t , o e  b ulb o f t ” .- con t r o l  Th u s c r c ’  

-- SERIES 0-400
S r I, ’  use lt It  - s  - “ l I l Im ? r I  tf raf I LLUSTRATION NO 10

f Ir , -  u,’cl d c r11 1.5 IIIIr ’ C” be equal to . TYPE S OA .435 , DAW~43S, DAI-4 .43 5 , 0AE~435— Ib,s ser Ies Incorpora tes
0~ t J ’ ” - r t r ”  I t , ,,, f r ,. bu lb length P - nn order to rr,su,O tha t  all of the t w o  s rog le  pole , sIngle throw r ’ rag ne l lc mercu ry  s w I t c h e s , ac tua ted  by t h e
t,’nl~’er ,rt,,, e ‘,I’mds,tor r’ b ul b - S  * 1 0c c rI, ’ l,Ourd a rea  saw,- Borc r dOn Tube Tire operal ,ng poIn t of each s w ,t c h  s ad icr s l ab be thru

a n  o u t s I d e  ad lusl ncent. Tire Change nn temoe ra t u te  wh ,ch ope rr s and closes
WIRING each c 0 7 c r ,  at IS rnsp ec trye sotr mlO -s tIr e 1 .ed u, f f ~ r,’ c c  7 ,1” s e n s l t r u ’ t y

W c re In . 1 1 1 1 1 ’  r ,r , ,c e w-t ir local e l ec t r ,c a l  codes or f ulll,0 
~~~

. ,.~~~~ .. , ‘. ,,, , of I.e s u . t c h  Tr, r. temperature represe rrted by Il,,’ o I l  n , n - r ’ c r -  be tween
I,,, I , , , ro  s ‘ S - c c , -’ men dat ‘ “ m s  Or, gen,’ra l p u r p o s e  c o n t r o l s . It ., r  d Ir ,  fj t he two ad lu stme lli po I n t s  -s the tenlperat u,e spread - h,’ t w  “ O  fl~ - r , t t d o d I

t 

rldrje r f c e , l , , , ’ I,’ n rc,- Is,- a 51 ,11’? stm ,p ,,I 85 10 r,’l,,’ve Co,rju’r n ’ r p , r , ’ s ’ o r n  01 ~~‘ ‘  t w o  50 ‘( Ill S Un c p , ’ m po,nfer irrd ,c,ytes the o p e l a t l n g  ‘ - ‘ - c ’ ?  of the
and cn ’ ,’r .rcr ,o,, ’,c, ,,, - -s I. . -3 l 1 ~,mrc p,’~ nr1,r , ’ C,rClJ,1 Lowr’ ,  l l u - d , t r ’ r  r Id,, ,rlr’s the 0 0 0 l a t - d U I’d’-”. 1,1

W h e r e  a C o c ’ t ’ o l  s co ‘ ‘ c r ’ , 1, 1 d. ’ .  1 y Int o Ic toad Ccr Cu,l , ,t ’r- ’ st b, co ”  I I’  ,10 tempera tu re  c l icult

~~~~ ~~~~~~~~~~~~~~~~~~~ ‘,, -n -  n,rnrep ,.rt r ’ r’ ’ .l- I I  I I, ’ oo’r tr ol for .- - ,’ ?  .rI B

ADJUSTMENTS 
-

How To Set Operalrng Pornl Of Conlrol r . Upper pointer

DOUBLE ADJUSTMENT T Y P E S —  ~~~~~~~ 1

FULLY AUT OMATIC 
UP

’
E

’

~~ 

Lower potnter

Prettoed b5 QA , OAt OAf’i , DAW - ‘e P O I N T E RProvided wr I t ,  double ,ad lus tme c t s

operat loh A,l l c s t th e l lcop( 
Sw r t ch

to set the ‘b o tem per ature c ’çr y ’ r , r t -  - . 50 F n,er ( “cc Sw ,tch ‘B ’  w ,lb o~~
,.,c ,  ts c ,rc , ,, r bott ,  so !c t r e s  rerna ,n open

log po i nt The di f fe rence between the 
,,~, 

• aba e It’ 1 TI  f p0 d II s of eac h Sw tch io IX
p.’ r c~ lower t’ t s S Op I - a d s e t )  s F P0 dl OP I

,tt “II t , l l e r t ’ ’ -. ’ . ni I~
’ ‘ U ’ -- a n -  f f ~ 

I LOWER I S w - I C ’, B o -  ‘ c lose  Is c r c , , , ’  .,‘ d8 F arId “ e ’ C . . I y  5* ,tc tn - A u - Il - u se  ‘ lsIC I c,,, , , . t  at 23 F
s * ’ T c h  ope rat ion Mrnrmum d l f f erp r r-
t Ia l  for  each range IS sl’ c rw r ,  on Page 3 . SERIE S 0-400 RANGES AND DIFFERENTIALS

SINGLE ADJUSTMENT TYPES V1.ununr tf , r , ry un, f ,, ed
FULLY AUTOMATIC ~~~~~~~~~~~~~~~~~~~~~~~ R.ng~ 0 , I ,cr l r l ’ le  repoal , , -. ‘ rndl , I y’ s ’r , - ,ra ,? I ’ , ’’ ,- r m r , y ’

/ hr *‘‘k~’~g ?uc!  SC ’ R e d one’  0 * - t b  I,, ” \, ,.dc l’

Pr , ’ )  ned h 4 OS, USE OSH , [ISI,b, ’ - Ra nge 1’ I . m e n ? I Ip d a r ,  I I’,enr, ’ ,,,r f ,

EDdlIUplId wn fh - ,  c~~,c q ’ r ’  ,td g u s l  ‘ r - r ’ -  I T he 
‘ Id,~~b I - “ ~ nIt l4,5h

Sin qI r p0 t t 00 1 SC ~ or 

r 
IA  60 30 120 30 tb 8 4 1

o c c ur s .  D. ’i ’ -’ r - - ’ ) n a l I c  l,, p d r b ?  ,l,l ,, , st  
- 4 I - 3 0 4 6 0  120’ 26  Ia 5 4 - 2

range. 
~I o ~~~~~t~ C” I’ I’~~’ 

A D J U S T M E N T  2 

:..
• M A N U A L  LO C K T Y P E  RE SET C O N T ROL 50 l 5~, I to n I . ’ i I

O UI’ ’ , r t I ’ ’ , . I . I f U r ’ d , t i ’ C a l l y on a t iec r,’ ,ose 5 100 200 220’ 5 7 i’ m I n  - - ,

,f bo mnc~~c , - , ,l II. w I t h p r Ov I s l O n  
l S b -C’ T o  : 52 :;: : 3 ‘ r 7’i ½

l’ r r ’ f ’  red by 01, DLH , DLW , OLE - ‘tI lA 200 300 320 12 I r 3 I’ ,
srri qlc’ ,IIIIII’ ,) r n f - ’ c t  s e t s  lIC e l ow  ) O’ , r ’ t lf ’ r .  ‘ 

A 250 -~~ 
4 . 18 Ia 51,4 3~ 

1
.nlu re oper.1?Ing po in t  of c 3 0 ? ,  101 at any -r 

-
y ahip on the scale range ADJUSTMENT 8A 280 4 1 5  440’ 20 9 6 F~ lb ‘
t’~ m 1 ~ conIc ’ ‘ o I l  ope rat e  ac t o o r ~~t , r a ) l y  

RESET 9 370 530 550 4 2 2  
I 2 ‘-nt t he set  t’°-°l on’y Ott a dr op cf te07~ , F

per n) ,,m r ’ SERIES 0-400T~ DL 6 type fe ature pe~rrits “ , c  u l  tc  he re S et and løc ked SWITCH OPERATING SPECIFICATIONS S rc ca n  Or, P40

ml ‘‘ ‘pI ng secto r Ol,r ’ s I,on d e s , rs d  .dll s UN- i  number at ‘per r c a  ‘

rh e 1eaf p r no effect 1)1111/ the it’ py’ 3) p 
~ a rIsert to a Irm a y pe  I Ic y I El 1OA M PLI t ype PA ~~e t ’  -I’ ,t,’c,r,c c 7/ r e Cc ’ .”i ’1)I ‘ .,‘l7 d rg F III’ In ) Id pf l  rl’ t C, ,Sf’ S and C -p c rrcu l t rt.ss . St ra’~d nn,nr I, ’.

5 c , ’ l r l  I t  r ,~ m , - ~~~~’ ç- - - — ‘ - - “ dc r’ I,, )r- p t D m p e r . n T ~~ re m ’s. ’  If ~, -‘ c O t IIACI FOSITIOtI 
Srtc,rc.’op, NO . rre

r em a I n  nfl It,,, ,, . e , r  p~~s , t , Q f l  ,, , - n r ‘ I  ‘ S  I n  Ie m f or, I, , rqa l ” op erate 0 ),p ‘ f - n a ’  ‘r ‘ Ir ’ let . ,  “ 41, O,. r ’’,,. d rIO .o. on .n.

‘-I - .‘‘‘“.r ’ - r ’ ’  cr ’ .1 fc rtipe r ,r - ,’ r ’ drop to t Im e s e l e c t e d  se t t’ng .  5,, MR 2 , . .  nr eo,ale 
~~~~~~ ~~~~~~~

1121 A O f t  ot Pu ‘ O b ~ ‘yr.... ,’ I•’rlnsm .

SEMI AUT OMATIC CONTROL 

~~~~
fII

~~~~~~~ 
- 4119 ~,, ~~~ - ~~ f 

Ou 
~~~

Pm e * - re’f 10,  DR .s - ‘‘ si, f f ’ r  I or .U F 
~~~~~~~~~~~~~~~~~ 

4 2 1 , ~ ~~~ ~~ f 
~~~~. cu... u; - ‘ ‘i... or

e .nlr-p I c 7)14 35 2U A ‘,, “IlI r’ . r c l , , , c ?  L
1~~~~~~~~ ’~ f’ - 4 1 2 3 A II  1 ft Oil ,nn.—’woona E~~~,IIl

I e t c  t O  p I II I n I I r 8 5 O~ O f f
n~~,i’ ,c ol,,’r ,l I,cl’I A push button m p s p l  

RES ET 
5.10. rI o,,II~ l ten.

CONTINUED NEXT COLUMN A 0JUSTMEN
,~j 

se ic I 1.4 7  

- d S

2
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OPERATING RANGES — DIFFERENTIALS
0 ‘

~:“.~ 
- 0 5  - c l  1 In’ r Ol  0 SP.ST 

~~~~~ DOuSLI ADJUSI NINT SINGLI A DJUSYNINT
dl 1 5  II , 

- 
I. ’- .C~ ‘ C I ’ S  n r rco rp o .  T ip.. ‘T ee..

I .- -s , - , ,- c ,  .- , so n, I,,’s fo r  do, ,tO, ’ ~~~~ ~~~~~~ OAH~~. 0*-us . o*w .sa , oau -us , o lus , oS- us . DIN-us ,
Il,C’ ,s U’ ,5, POIr’ ,d llr ’I 1 1 1 0 d m  t h e  III o*i.~ 0*1-SW Du b S

I, Is I,,’ .rllp r,’ . II, Il, , I I Ic ,  Id l e 5iNuNUS DIIUA INTIAL MgNIMU~ OIFUN(NTtAL CiXID DJFFIUNTIA&
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EXPLANATION OF CIRCUIT LOCKING DEVICE

SUFFIX NUMBERS Wh,n the co nt ,o t has b..n adjusted to dasle ed rang. , the loc k ing
Bar may be nice-ted bCtween th. adjustm ent screw. wr t h slo t pass-

- - ing o ve r  the project i ng lug. By plac ing a .ealing w ,re between the
C,rc u n t Response to b elo ng bar and th, hole in the lug protr udin g from adju. tm .nI as-

Sraf Ira 
UIT Pre ssure *.mbly, adjustm.nts cannot be tsnSps~ed *rih,

No Incvea*e
For DAN , OX A H, OSH , OX SH, seat ing wIre may pass through

- ‘ locking bar and hol. in hub above adjusting knobs,2 ‘ ~ SF-ST Operns
- - DAW , DRW , 05W , adjusting knob cover

.3 ~ - - 
S F-ST Closes 

- 
may be sealed in place with s .ating wire thro ugh cover  bolt hole,

Op-ST Closes —_____________________ 
___________________

D I M E N S I O N S
.s c~~~~ 3 Pu’ ,’ ST C o O p s  
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INSTALLAT ION INSTRUCTIONS Bulletin No,

~, - slew_il MERCOID SERIES At ~~~t, PRESSURE CONTROLS O-O 11BR
e -~~ • WITH HERMETICALLY SEALED MERCURY SWITCHES & BOUROON TUBE POWER ELEMENTS

( The (ollownng r,,5t,un,’t, orr$ ~ppIy t.. Merep,rd P,e’ssure Controls p r efixed by the fe t ter “0” except Serres
‘lop’- Drflete,pr,aI Pressure Cor,trol& )

~~~~~~~~~~~~~~~~~~~~~~~ l I  

j i i
~~~~~~~~ ~~~~~~~~~~~~~ 

Jc* .
I. - s ,so- ’ r oe S h A F t  it r it. l lT OR

WFATHER ’ RESISTANT t’I-~~St~~~ Ia, IF
P~.ftxnnI b~r DAW , DRW DSW. EXPl OSIo N PROo F’ . Prp t ,..~ d b s

1 1,0 N F I L A L  PURPOSE P re fixed by N 3 1 ) A W , N3-l )RW . 13-bSW Prei pse d by I)AP , OLE . I)RIS , 19S F
I r S , I)AF ,  DL . DR . OS, I9 R F. 13S F DAH , DAlil , l)I H , 1)RH , t )Slt

CONTROL. NUMBERS NOTE
‘ Port r’f th e rrrntro l numbe r Ide-nOtice th n type of contro l cas e, The SERIES D 30 . 0 230, D430 , 1)’530 ( I C ,, I ) A 31 3 . r tn ,) when used

rlagot I ~ t .11, 3! . 41 . 5* , 61 , 81 , 221 , 231 . 241 . 251 . 2 ’ I , 28 5 , for •tesm with oper at ing ranges 35 ps, arr higher , must be si phr,n ed

~ 12 , Ill , 44*, 1~,I , 461 , 521 , 531 , 541 , 551 , 561 . 581 , denote , a to prevent live steam eflleflng the Bouxdon tube , On high pressure
l,4a,fl ‘Ut wil t, bottom ronn tic,.. , ste am In eaten of 100 psI, use a remote Connection (see illustrat ion,

. .  422  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SERIES 0-20 , 0-220. 0-420 . t )-520 l ie , ,  DA-2 1-2 , etc. ) rnc rr r-
porate an nr tt,c e as standard An tire bottom stem to dampen out

TIre .1,01 3 of 23. 33 , 43, 53 63 , 83, 223 . 233 2 4 3 , 253, 263 , 283 , cue-ge-s ‘rr pu lsat io ns,
423 , 4 , 111 , 443, 453 . 463, i r23.  533 , 543 , 553 , 363, 583 , denotes
I ,~- ~ ‘ .1 ruse with b i ,Ltr ,m Ci rnn eet ion
The digi t 4 I 2 4 .  34 , 54 , 04 . 22-A , 2 ,1 4 254 , 264 , 524 , 51n 4 . deni rt e, I ACCESSO RJL PA

( a tta :g w I(n ::: :::~e~~:n:. 

OPERATIONI
- Mouct rlNcO , 11* 1 1 1  mI,r’r rIt e ,  i , I r I t l , l i  num b e r  d rn o  ci whe ther  t ie-cul l u I~ Hn’m,,tr’ (‘ r r f l f l e c ( , , r n  BRACKET p

- ‘LI - I ,  Ire ,- l,rse .rn Increa se or ,le, ’reas e f s esaure , etc . Exanrple .; NIl . 49.02 1 300 Ds n.  
~~ ~~‘ ‘ ~ 

On

1 ‘r I F  I S I o f f i 2 d I I * 1 1  to p ,, on p casio N 49-4,2ItP I i  2 1,00 i I N 3 3 23  5 44 6 4 i (9ii ~)
h r - - i ’ -  I o r ’  I ISW’22 I ‘3 .~r l l~ -3 u r ,iju, ’a le s circuit Is to clinic run -

case . FI)It EX P I  A N  SI’ l I  iN (110 ( ‘ l R( ’ t n I T  NUMBERS - __________________________________ — ____________________________________

-4’ , l~ 
1, 1 1 2 1 T I ,  IN”  SEE P-s r; F ’ I wIRINI .

I O ( ’ A T I  il l, AS I) MOUN TI MG Wire In o,’ ,’,rrdanr’e with Crc.! e lec tr, cal code , ‘ rr equ, pme,,t man’
ui ar t r . r e r ’ s I f l s t f l l c t i r rn s .

SeI ,’,’t a I I r I - , rU , In  , n , ’ ,,ro meiud ,- , I  lI e,j’,Il’ nn ,e n r n na ,* u fa et u rer .  N Itt •‘u ,r general p iu rp rr se cr rntr u r l s us,’ a sho e - I piece of BX h. ween the
il.r,t 1 I,,nr - r i ,’ , t In  nc m er it i n n ,. I ,,,n ’  n ,i, trum ent and .h ,r rl ens rigid c l ro du lt  and the control so that it will not be s tib lect pd to

I t .  li t, ’. h i s  dl, p , I n r a l r t  t l ra l  a l ,nc ali oh. tnt s el ecl ed tha t  ci rea ruro sb ly  c, r .rdu it expa n sion and c, r ntrar l i on , Where cr ,ntrrr l is d i rec t ly  t rio -
( m c  f r - . r n r  rcrh rst rcr n I cu ,. ’ ’! l’s n ’c i t ’ r r ,ca i i ng rn ,. ’ l i l t I n g  machinery,  ,rec te d Intl. load circuit it should be connected into 5,01 side .4 line ,
‘AIm ’1,’ - s ,’,’osrv e vitrrati,, n in ’ ,’, , ,  I. USC a re r,,i,te cl l r ,nectir ,n and F’r,r e lectr ica l  rating see nameplate attached to co ntr, ,I case.
n Il’, I P ’ s means 11 ,I m Ir t I r ,( i r rg b racke t  rr separab le  f lange

1 01.1,1,’ ncr, order), Where pt,l’~a tu,mn, , pressu re surge , Or w s te t
h a m mer are pre sent . Pu r l ed  t I re cont r o l  wIth a .urge tank or
srii f iber .

ADJUSTMENTS
SI~~ll N T AI.L t’O NTROI,S VEIt TICA LI ,Y AND LEVEL HOW TO SET OPERATING POINT

I.E’s F t~ S I . PURPOSE (‘ONTROL S Prefixed by letters DA , OAF .

~~~, nr~ n ,
1

i~ s
’
l
11 ,

1~0
n
l~~~ 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
DOUBLE ADJUSTMENT IYPES.FUL LY AUTOMATIC I

-I ’  I ’ l l , ’ - i l - r i  ‘ 1  nI , ’ ‘ .‘‘ t r r r t tom pipe conn ect ion , To level , sight across
1,,. lw, ,,,,, r . , r , ’ w, or check the lirwer end of the gIau opening t~, 

Prefixed by DA. OAF, DAL flAW , % c
‘ 1 1 1 1 1  1, . ,.‘,‘ II, ,r the  control is lrr red rip hon er ,nta lly , (On control s DAH . DA H F  - prov ided with dou - 

-
Il- In t l  0 ’ . r ” r n t I I I  g ,ang irt 500-5 .000 psi , be Sure that the apec ial hip ad l ustm ent s, Adj uc t the upp er - .

.1 h I , ~ II 1 1 1 1 * 1 t I ,  T e t l , r n  i n se r t  I is t u rned to the upperm oi t thre aded prr in t e r C to set the HI Gil PRES. , *

s, II ,Il ,n I Ihe I ,’’ p rcs uii re s’ ,r n r , e r t i , ’ n ,  Apply a flat open-end SURE POINT for swi tch rrperat ss rn , -

wr , ’ , ,, - I, III (Ire f lat  sole . 1  the f ’ , , i t l rm pres .ure co n nect ion when Adjust the lower Pu rinter U to

i’, ,’,n Ii the , , , r rn r r r l , A f t e r  it his been prop er ly connected , be lure to *e l ih r’ 1.0W PR IcASt IRE OPItR.
tI gh t er ,  t h e  sealing nut in order to ass ure a t eak -pro o f crrnnectl ,flf. ATIN( . POINT. The d i f fe rence be-

lw eerr the HI(,H and LOW pri rn le r s(in g al pst rp. a n u t  I pn Id d with a flange mount by lb operating di f ferent i al  b
I the th Ce h Ic In  flange se dra . g No. 10008 P~ s 4 

~~~~~ rrn ’ r . f f  .w,tch operation
W A T F ’l(T ll.Il T (9K WEATHER RESISTANT TYPES : Pref ixed by 

Minimum d i f fe ren t i a l  f i r m each r;.
o le t t er t  I l - t V, , 1)14 W , 135W. DLW. 13’L )AW , N3 .ORW , N3-DSW , sp e , r is , range is shown on p I - -

53- I ll  \,l, N,,pp iier) with flanged csae . bottom Connection only. for
rrrr.ranttng , 1w. drawing No, 1062. page 4) Install firml y in SIN GLE ADJUSTMENT TYPES-FULLY AU TOMATI C ’

• E V I l, POSITION l ) , r  not mount co ntrol by twiatin g the c aae,
ilSC Is , . r r ch In Oh e s q c r a r e  par t irf the l ip ” bottom pipe connection, Prefised Ins US. 13SF., DSF , OSH -

Itt d . c .  Pipe r rn , I n ec  01,10 IA in s vertical  posi ti on, Af te r  cover Ii equipped with a s.ngle adju s tme nt.
pr o ’ - ’ I  s a t i a n -h ed with name ph.!. r,n bottom of c rner. sight across The single p,ri nter rn the scale s e ts  •
th e I.’,. en ,‘n,l ,, f t he glasa opening in cove r I,, see that control ~ the preuure where switch oper s ti o .,
li n”rl ip vertically, occ u rs , Oif f e rep t ia l to f i rm ed InI-u t ad- I , -

up tablel, I’ rtamp le setting’ Type OS.
2I~2 range 0-60 psi, circuit ripen , 

-I NP! n r .’-, i l  is I ’ I i r ) t )F T Y P E S  Pr ef ised tr y f e t t e r s  DAH , OAH F . on pres,ure rise . If pointer to set at
111415 1)511 , l i -S e l iN t  - l i s t ’  I see .lrswi ng,a h r .  1350 and 10*2, 40 psi,. the control will operate to
hag .  I I  M’ r u,, I C,,, ,  f r I l l  le v e l  t,s mean, ,r t mounting lug , attached t., OPEN circu i t at 40 psI and RE~
- - ‘ I , I” , I  1~ . . I r , i r ,g  I I m ,  lip hIirilnntall y by l ig ht ing ar ’ r , r s t  the left and CLOSE CIR(’UIT AT THE FIXED
,‘rgluh c ,nnd rcrt hubs. 1)IFFERENTIAL oF 4 PSI.

For fl~~ d differential of pail. rs nue SIng le Ad juslnsent
V.111 N IS I n n  ItT 4 ’ , Tn E X t  1 4 5 1 1 , 1  %‘ I I t It A T I I I N  11SF, A s e e page 3.
tf l’ MfiT I (‘(I’. S F( ’’flt)N ( Confnnt,edon page two !

A3-6



ADJ USTMENTS (CONTINUED) TWO STAGE OPERATION (CONTINUED)

SEMI .AIITO%IATIC CONTROL WITH M A N U A L  RESET EXAMPLE SETTING’. . Type DA -421 . Spec ifi cat ion N,i , 4122 ,
range 0-60 psI. With lower pointer “ L” set at 25 psi , and upper

Pnelised b5 DV., 131SF, URN , ORE , pointer A
~ UP• at 50 pal., both c ircuits will be tl osed when the pica-

URW’w ith s uffi x 4. ,rr -U, Example: sure is 25 psi and lower. When preuure riaea to 26 Pal’ mercury
DR-21.2U, A sin gle adjustment set , switch “A ” will open It. circuit. When Presaure rise, to 50 Ps..
the i.peratin g pit int for automatic - 

I mercury sw itch AA B” will open its circuit ; both sw itches rer rs~ ,n (ipen
rrperatiu, n , A puah button reset must , above th i, sett ing. The fi x ed differen ti al (sensit ivity) of each swii rh
be u,per i ite d manually t ,, rest or e the ,, “ for this particular range ii I pal and upon a dr ,.p in press ure ,
clreUil Oil  the original posttto ts aftee RESET mercury switch “B” will n ose it, circuit at 49 psi and mercury
aut u ,matt c ,, perati o us . Example : Type switch “A” will close its circuit at  25 psi ,
L)A~2 I -2 t . ‘ circuit will ripen auto-
mat ic ully m n  a pressure ruse tIn the ADJUSTMENT
pressure indicated by the pointer Inn

~r’s~ e~~~t~~~~~
1
r b  ~~~~~~~~~~~~ 

drops , the c ircuit will TWO-STAGE PRESSURE CONTROLS

is iu l f ls  -I, d e i r , , te s  c ’ n,ot r,,I will u rper s t e automatical ly no. an inc rease , RAN GES AND DIF FERENTIALS
Suf f i~ -I ’ II c r 1 . 11 ,‘ s . ’ ,,ntr ,,l with nn perate aut ni matica lty on a decr ease ,

Mimmam -
S l A N t  A l .  LO CK T Y P E  RESET CONTR OL Adj , M,sim,m Soardos Pfsusr,Spre.d D~ ••~ IOsags Wsrisag Momselary lab. BdiUIes (,g~ 5p5~~Op;mir’s iutr,n at.cal l~~ i,n~~~dei’rearir Na, Nsa~. Ss.g . Malaria l 

~~~~~ 
S.esatm~~

reset w h ir1 pressure is below set For St.am and Oth.r App lic ations: 0*43 1, DAW-433 , 0*14.431, 0*2-431

~~ 

l Vat

any valu e rin scale range. 2.4W OW Bran ~ psi
The ci rntr,, l will operate automatic- S-lOW 12W Bras , 1 P51 I •s l
ally at the set point m r nl y on a drop 7 5-1500 2000 Biaci 10% psi 114 psi
m t  pneu.si ,re . The lock type f ealure ADJUSTMENT 5-2000 2400 Bras , II ~ tI 114 psi
pe n m its the circuit to be reset and R 

I0~3cW 400g Brass 21 pin 2 p11

lu cked In p,ums t ion when pres s ures 21 I 75’ Vat, SW I 1254 I Elsa 7 psi I psi
are below s’ i,ntro l letting, For Gonara Pressure App lications ; 0*421 . DAW-423 , 0*14.421 , 0*2-421
The lock reman, in effect  until the press ure hau risen to a value 211 IO Vac, 750 

- - 
2004 Sisa l I pst IN psi

above the c,,ntro l setting. Lock then releases and the ctrcu ,t a held IS 2-4W 1204 SIsal 6 psi If’. psi
mm, else revet  pnsnetsosr s’usu. to the pressure rise, It will remain in the 13 5-l OW 30W Sisal B Pil 2 psi
reset p,,sitIrrn until it is called on to agai n oper s te automa ti cally on IS 5-1500 30W $1.11 Pil 2 Psi
a pres s ure drop to the aelected se t t ing. 

~ ~~ s~~ ~o ~hIS 25-4000 0000 Sls. I 40 psi 7 psi
___________________________________________________________________________ 115 50-5 0004 15004 Sloel 500 psi It p.,

12S 100-110W 200W SIsel ISO psi 12 psI
135 300-21004 30000 Sisa l 250 ps I 20~~~l

TWO-STAGE PRESSURE CONTROLS lIS 500 5000 7000 Steal OW 
-SERIES 0-400 261 1 30’Vsc. ‘So 3004 SIsal 10 pit 2 psi

Types DA , f lA w , DAN . DAE . with suffixes 421. 423 . 431 . 433 ,
431 . 453. 46 1 . 463 . etc. Followed by apecif inat ion number , 4122 .
4 5 2 3 , 4129. 4132 .

This series incorporates two single pole . single throw , magnetic
mercury switches , actuated by the same Bourdon tube. The op erat .
tog point of each switch is adj ustable thru an out si de adjustment .

The change in pressure which opens and closes each switch at its
respe ct ive setting Is the f ixed 0110 erenti al of the ,witch . The press ure
repre se nted by the diff erence between the two adj ustment pointer,
is the pressu re “ spread” between operation of the two switches
(see  d lus trati r,n ). SPICIFICATIO N NO. din SWITCH OPERATING SPECIFICATIONS

Onssl resiIossnseeir,crs.s. Iii sh orin g , sol id opsi atr on desIred , add halt , number ef ,pic,hca
Upper p, rinter “(1’’ ind icates the operating poi nt of the HIGH pros. 01 s,ssssrs.—ssresd Ormali lr,n 10 lire lypS nambe i of co ntr ol L X A N P L f  T ype DC 43 5 41 2 2
st ,re circuit , Lower pointer “ L” indicates the operat ing point of the mass. _________________ _________________________

LOW press ure circuit, See sw itch operating apecif icat lo n chart on 
Orsosor. C ON TA CT POSITION

thi s page. SPt C iPfcATlOrl NO, dir, Spicitci f ioe SanIc h Low - I n fe r -  A rIA
Os. r l rra il Clos es on In. N. Nb Pissssis - medI al. Pr essure
eras.. Of pr..uumn.—,scom,d A r -V i c  - Pr as tu re to Vat
rirxul r elo..a On lumi hsm In. — — ., —050ss 01 emeisu m.. 

-4 122  ‘~ ON - 00 OPt
SPICIPICA IION NO, ai si, B , 00 

- 
ON arc 

—
Roth OliSolil soon 51 iniar. 4 129 

~
.. on OFF ON

~~;

SWITCH S it~~~~~~~1 SWITC 
sona r, ci.noli ClOssa 55 do. -. - ‘A - ’  “ 

~5F ow - - -
H A 

~,~~~:~~~~~~~~
a5mss ls_e.5. —41 73 “B” ON ON OFF

- $PSCIFICATfO N NO, ar m, Soil, C,rsi,Ii5 sits , an InNnnSIsN 0,51ar,r.. Osa elmno, n aeon. so nero ,,.

- Of .la.5,.o SPort ~~oi,aI tee,.—•scond cI r cuI r  coo ns on dare... In mr.isum, bolos inaaiiai loss

POINTER

LOWER POINTER
L 3—7411
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PRESSURE C H A R T  FOR SERIES .10 11 MERCOID PRESSURE CONTROLS

OPERATING RANGES— A DJUSTMENT—DIFFERENTIALS—ELECTRICA L RATINGS

CONTROLS WITH BOUROON TUBE POWER ELEMENTS AND MERCURY SWITCH CONTACTS

ADJUSTABLE F I X E D
CONTROLS WITH MERCURY SWITCHES DIFFERENTIA L DIFFERENTIAL

.xisP.a’rr OPENS en 50,...,
.iiSP-STl Ci,OSIS ,v io , .ss , .  DOUBLE ADJUSTMENT SINGLE ADJUSTMENT

.153 (SP-DT) On. opens as oth e r clos .s For sslting belA “ oo ” slid “oft” operating poisii Ad1m .oiabls ope qaltng
MasliliijIli diII.r .nimal—I aII scal e, polO t . DIIior.ntisi
Mmisim ,m dIll orenlI al iI.ted bats. fi,,d NOT AOS UST A B L L

ADJUSTABLE -_____________________________ _____________________

APPLICATION OPERATING RANGE sat co os a sa g coo i a sea coo. c
Bo u,do n tubs mate r ial RANGE NO.

PSIG DA-31 DA-53 1 DS’231
0.30° Hg, Vac . 2 

— 

2’ Hg. 1° Hg. 0,2° Hg,
10° Hg. Vac , 12 3 1 PSIG 0.5 PSIG 2oz .

1/8-15 PSIG 1 1 PSIG 0.5 PSIG 201.
1/ 8-20 PSIG 3A I PSIG 0,5 PSIG 2 01,FOR CASES . STEAM __________________ ________ — _____________ ________________ ___________________________

OR LI Q UiDS 1-35 PSIG 4 1,75 PSIG 0.75 PSIG 4 oz.
NOT INJ URIOUS TO 25~ Hg. Vac. 50 27 3.5 PSIG 2 PSIG 7 oz.
BRASS BOURDON 2-60 PSIG 5 3 PSIG 1 PSIG 6oz.J ~~~~~~~~~~~~~~~~~~ 

-_________ _____  ______  ______  _______________

5. 100 PSIG 6 3,75 PSIG 2 PSIG 7 oz-
5-150 PSIG 7 6 PS IG 3 PSIG 8oz.

10.200 PSIG 8 8 PSIG 3,5 PSIG l 2o z .

__________________ 
10-300 PSIG 9 12 PSIG 6 PSIG 16 oz.

DA-21 DA-521 05-221

30° Hg. Vac. 60 25S 6 PSIG 3 PSIG 12 OZ.

30° Hg. Vac , 75 26S 8 PSIG 4 PSIG 12 OZ.

2-60 PSIG 5S 4 PSIG 2,5 PSIG 0,5 PSIG

FOR GASES OR 5-100 PSIG 6S 6 PSIG 3 PSIG 0.75 PSIG
LI Q UIDS 10.200 PSIG SS 

— 

8 PSIG 4 PSIG 0.75 PSIG
NOT INJURIOUS TO —

10-300 PSIG 9S 14 PSIG 7 PSIG 1 PSIG403 STAINLESS STEEL _________________ ________ __________________ ________________- ___________________________

BOURDON TUBES 40-350 PSIG 9AS 14 PSIG 7 PSIG 1 PSIG
25-600 PSIG lOS 25 PSIG 15 PSIG 2.5 PSIG

50-1000 PSIG u S  60 PSIG 40 PSIG 10 PS IG

100-1500 PSIG 12S 90 PSIG 50 PSIG 12 P516

300-2500 PSIG 13S 150 PSIG 100 PSIG 15 P516
500.5000 PSIG 15S 450 PSIG 200 PSIG 150 PSIG

DA-41 DA -541 DS-241

5-75 PSIG 23E 3 PSIG 2 PSIG 0.4 PSIG
FOR MEDIUMS 

— 
10-150 PSIG 24E 6 PSIG 3 PSIG 0.75 PSIG
10-300 PSIG 9E 18 P516 5 PSIG 3 PSIG316 STAINLESS ST~~L i ___________________ 

_________ ____________ _________________ _____________________________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 liE 100 PSIG 45 PSIG 18 PSIG

_________________ 
200.2500 PSIG 13E 210 P516 110 PSIG 50 PSIG

_________________ ________________________ ____________________________________

> 

[coo€ I CIRCUIT AC CAPACITY DC CAPACITY 1 NORSIPOWE R I
SUFFI X I20V .~ 240V. I 440V 120V, i 210V .I AC i DC

ELECTRICAL RATINGS .2, -3 b A .  I IA. I 3A , b A .  t IA 1 3/4 I 1(3 1
CIRCUIT SUFFIX NOS, A i -153 IA . j 2A , ® AA . 2A, I iia NA

-2 SP.ST OPENS ON INCREASE B I -2 -3 IA ,
,j 

2A I NA 294* . I IA . I/O I 1/10
-3 SP-ST CLOSES ON INCREASE

-153 SP.DT ONE OPENS AS OTHER CLOSES C -2 , ‘3 0.3A, I O,ISA NA 015*. ! lOlA. NA PtA

NOTE DifferentIals listed above are for SP-ST operation only. When controls incorp orate two mercury switchw fo r double throw
or two pole operat Ion , the dicierpitials are approximately double those shown for standard single pole , single throw controls.

FOR MULTIPLE CIRCUITS SEE PAGE 4.
3
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Ci rcuit Reapons. to -
~~~~~~~ 354~ 

—1_-. 
~

CIRCUIT 3¼ °~~~~ “ ‘ ~~‘~i
’ ~
::::

~1 
~~~~~~~~~~~ ~~~ Drawing No. 1350

-~~~~~~~ - 
- - Inllisd lINed I ?t( - ___

- — ‘ disillol t4d,d N I ii I’ ,I IN-2 C~~ 
SP S T  OPI’lns — ipIsnil silli tsIy i’IiI 11)1

~ T 

I ~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~ f ~~~~~

- - . 
,~ 

- sul ~ ‘I.’ 21 lInsid / / -C ~ 
I’ll

-OS ~~~~ 3 Poln’ , ST Onnn ’ns f,, -

~~~~
- ; ‘-.-

- 103 DP-ST Closes -
Indiud I$ptl I ‘ J ,- 

- d,ana iddsl u
113 OP-ST I ‘1505 i scai sill taly

-‘i ’ ailS lit, 11u sd

.t21 ~ OP-ST Oponis _k _i~ .__ ~
_
~

_ 
~~ 

~.‘ h aSh ~l7i 711554 
________ 

~
, IV.

-152 ~ ~ 
SP-DT One Clos es as OlSen Ope l us 

_____________________________ - - ______________________________________

- in Fl ii,i si lt As h . : 0
1 1

-153 ~~~._,,,. SP OT One Closes ,rs Oliun’r Ope ns 
- — - e..~ iT - - J ”  ‘~~ 1 ~ l~~

I ~~ n.tr, ba
2 CIRCUITS CLOS E ~~l. -.154 ~~~~~ CIRCUIT OPENS - “ I -  I ,, - 

p
- ( -  ‘ I • 

. .
, 

~1 CIRCUIT CLOSES -, .:~ ,,- -‘— . ~~,. • , ~~ .
‘~~~~ ~~~~- 

~ 2 CIRC UiTS OPEN .~~ / i ~~~ .- ~ - — 
~ •

• ,, 
~ 

-

- 
- I ‘ ‘~~~~~~ . r’ ~ ~~~~ ~ I

-156 - S P O T  One Closes as Olher Opens - ...., - . 
,, -

-~~ - - ‘ I  UN

ALARM CLOSES 9- 51 - - ‘ .‘ — 
~~

‘ , 
.
~~~160 

~~ SP - ST 
- — - 

OPENS 9.51 - -  

~~~ 
OtIli lli t “ 

— ~~ l.I1bat1~~~~~~_ ., 
-

— ~~ — - — 
, I t s  ld Ist Imr,,s 

~,, , ‘ I. III j  it. saulSP-OT One Opens as Oil - ’, Closes t,iisltS Ci,, 5 1
-705 

~~~~ SR-ST C~ OSE’ 1 EXPLOSION-PROOF
- - DrawIng No. 1062 

Drawin No 98
-~~~ 

One Clo s es is 0i~ .” Opens Watei-ti9ht NEMA 2 .3 ,4- 
g -

- 
— 

- - - - F119 t 1 1 \ I I I H Y I 1 . ’l’I.- L I I I 
I E D L F DR~- 504 I~~~~~~

’ OP.DT 
I5 C & ( ~~~ Il .I’~ Dl,~’c - -

Dra

~~

ng No. 10008

0 0  

~~~~~~~~~~~ 

‘
.:
~ 

~~~~~~

. 

Al 

~~~~~~~~~~~~~~ L~ 
. 

i

PLA I N C A SE - BOTTOM CONNECTIO N 54 HOLES ~~~ Drawing No. 1000F -

— BA CK C O N N E C T I O N  FLANGE FOR SURFACE MOUNTING
GENERAL PURPOSE CONTROLS—CATALOG No. 11-26

bAx :K IN ; I)F.vl (: I- CAl ‘TIONS
When the n . rnlr n ui has been .inlj ntsird I,, desir ed rang” , the In,i king bar When t esting a bo iler or so s tem , neve r exn -ee d mas im um pressure ratting nun
may Ire inser ted between the adjustment scr ews with sb n r t  passnna contro l or ii may he ser in nnj 5ly d.tmaged. Remove control ii higher pres s ure s
oso-r Ihe ;nr ll J r’ n l u n g  lug. Bo placing seabng wire beiwe en the bo k- are re quired.
ing bar inn1 lhr’ hole in the lug prn’itrurlsng frnsm a dju ol ment as’ l)o flirt fai l Inn uoe a slphnnn on s te am wh ere range ns SilIbs. or morn’ , ( , n n u i r , u I
sem1ni~ . t l l7uis iments nj i nn . n t  he tampered with, movement must nnrt tie ot led.
I’ .u r DAI , Ilk F , 13S F , I)AW , 13kW . 1)5W , adjusting knnib cinver m~~y E~~ noi ove rload - note elec trt t a l rall i t g nm namep late and hr sure Ins t ilbe sn’ .I’d ru pisi e w it h se.sling wire t hrer ug h I liver binll hnnie . Fn, r current passing t tn rn uugh twitch is within spec ified rating.
HA I l . 1)511 . sealing wire may pass I hrnrugh lot king bar and hnn le in
huh ,ob nn , r ,.n ljni s t i n ig k l l,,I,5 .

_______ 
THE MERCOID CORPORATION , 4201 BELMONT AVE., CHICAGO, ILL. 60641

O 1lj.~iI I. ‘0 i) a~ c li e Roil) . wI l l , ,
~ .u ~~~ C opruna I ‘IOflO

II’, M,”1ill”” C I V  i l t iCCi . Sill f h I ’  ,SIl) , 5_a l l f o rn u l i  0 1 1 1 1 1

MIRCOID •eq ‘‘,5s U.’. U~ . ft.o’.I.ad. Ua,ou a 00,’... Mo ’ a e o n , ’ . ’ .  Ii1 -~~ ,, 0., i ’ s ” 5. . *.‘ .‘ ,r ’. ‘5- ’ 5’.’ .. e n a — . . - .  0’..
a. lS~’ Cr55 - i s  ld l • ’cs  ~ l’ . U’ ,.c~ O, 5,50 ,1 o n .r , , . n~ o ,,r ‘s - 5 , .  - S.. . - ‘ - .  - ‘n -... 0. - .-.. .n 

~~~~~ ,5. -
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B U L L E T I NSERIES \ I I- I{ (  I )\ I’ I{ lI, I 11 , 11 I I I  I I- .\  I I .  ~ I ) \ i I { ( l I , ~’ “ 1 1 1 1  ~ \ \ I ’~ ~
( : ‘ I ’ I ( J\ .~~~~\ I ’ I ’  ( . I I I , ~- I No, o 420A ,

301 
! FOR PRESSURIZED OR NON-PRESSURED TANKS OR SUMPS j

~~~~~~~~~~~~~~~~~~~~~~ OPERATING CHARACTERISTICS WHERITURIULENCE 
d e D t i u s o c e , 16 o, rno~e esi’ a

~~~~~~~~~~~~~~~~~~~~~~~ 

A l o u t  ‘ 5 ~ - ‘ “ .  I II n -h I. u r i s  oI hod ( 1 1, 11 115 S I f l OS allen’ ibId support e n t e n s - o l ’  w i t h  a rod g un d e— s e e  I IusI .uI Cl ’  N’ -  1
L

~

’ l ,

~

h, Ire l- ,,.uI or, a 1 l l l ,h ! ,och Con n I l  , ‘ , l  0 ,i ‘‘ ~,lU I ’ , ’ i lC  - Suppont n ’ i t e o S l O r S oI speclI ed lengt hs “1,1 1 1 0  l I e d
a , - , - ,nt , lr ’ Il is ‘Ill ln ’ , ,’ r ’ l  I T i,’  ~ illI’ II I ,b . ’ , s ” O  I’ll uP nod Irom The Meuco d Co porat ~oo or maul’ i~ 11 rn I I, I l - I l ” .
UO.s ” ,‘ ls’ lht .u i b, ,5,ih~~l 5 s u lC h l  ~~r bc l o s o r e  O~ n’ or IWO lhreaded aI each end.
s~~- i _ I’ oun n ’ u a h , n ’ U  n s s , ’ I l l- l  I’ S rh,’ “ ,,,lllb’hl on rhe a r l i a l u n e  On unat a lhat , O rr s nO hn’ r n’ the conIno l ‘S to openal n ’ , ,  .r ‘,i - ‘ ‘ d -
I ,iiIr’ A s  t I’ n~ ~0,-li .5 I , h , S l lI Oh 1105. 11 11 , ‘ ‘q l ,’ I I  -,‘.“ I 

~ Support e,Iens,Ofl ‘s nn-~ n ’ss , nl y . u ’  0 II,,’ II ‘, O ’ ’ - u , is,’
‘ ~~~ I I’ ’  0 - S  tile a ‘, ,n ’ I r I S : ’  Oc l ’II m b  or , 5 , i l , I l r b* 1 l  ho  l i lb u ’  p os i i oned at n I , ,  po in i occu h C  l ’f l i lr l,’~ ’g l ’  ,,l I - u~r t  rod
j 5_~~_~~~~’~ l,eld of tir e 5.5 II Il l, , Ill ’ I ,, ‘~~,,lt ‘ ‘5 hO Il l ln ’~ It o,’ of Sn ’

5” tch S ~ I~ : ~ 
~ ‘ 

ci 
bI 

~ ~~ 
oil ~ 

~ 

ciose hhP I 
HOW TO ASSEMBLE FLOAT ROD STOPS

i F L A N G E  I I I , ’ 1 1 , 1 1 ,Oh1 I ShIl Id 11.- I lb ,r I~ sn’d , u ’ - .- l - O ”  Oh I Il,’ od. If support eiter r5,orr ‘5 re5 u ’ be d , 5 , - b ’ rod I is ’ bb~, Ill rod

- OPT I O N A L  ~ 
F 10,11 i)05 I)” 00 rod II, ‘ , ,- r u r l l l . - S 515 III II U Ill 11100 Q uld e b us h un g aIld Support n’ . IerhS ,O uls ,l~? l , i~ I, 110 ,0 I 11(1 tO

____________ I c o u p l~o~ ,hhu st r a thOn s No 7 and 2 p r O t r u d  “ç ~ I ‘~ , - I ’ ” ’  hi on’

~~~~~~~~~~~~~~~~~~ E X P L A N A T I O N  OF T Y P E  A N D  CODE to be. Faste n support eitn’ ussu o ns I I I”  ~l ,o, ’ ‘ 11, ”,’,n ’ lS
A ’~~

, , i , ’ e ~~~~~~ N U M B E R S of the threaded sect -on rrs ,de pf , r r - ~ ,h i ,Il’ I I’ F si 

r goude b~ 5h~5Q * 1” T u’flon ,osn - ’ to  bohto b’ 07 s ,,000rt
E s .,- ’ 1 -  T y p e  OO I C 8820 pe t eos lo n ,  Plac u ’ top  l o b ,  m o p  stop or, rod 11 11 ~~~~~ 1 a t

S U P P O R T  - 30 Is Ill ,’ hype - 01151’ - ‘ii i C der, l~i,es lyp e of 1011 0 . the des u red posuluor, l I l Su - I l  hod through float aIbbi s . ’ c uc r n’ to
EXTENSION S IlO 4820 , des-ll .,ul,- s 0 1( U 1 lloab rod by ll h’,~ ’I S of botloe rlboatclans rp stoo Be 5, ,h~ ’ O n

I Iloal 5 sn’Corn’ d ‘II 0051110” by both top and 110110 ‘l’~~~~.l” Is
stops w ,th no play inetenel’,l th ere Locat,oe of f l o a t  on the

__________________ rod dete ro l u rues levi-I n’ f l ec lul ’g sw - t h Opera l lIn
ROD GUIDE — G E N E R A L  PURPOSE 1-Il l . 0s1, ’es are u d e o lu t , e d  by the II Support estebns lol r ‘s rrol o~ ed , a t tach Ihe llo.nt rod to the
BUSHING 

• 
r i o ’  G o ml, ’ I l oorben  as In ,101G rod coap l~og and osta l l  l loat as de~cr ,bed abooe

W E A T H E R  R E S I S T A N T  - - “ I l l s  . . I cS  arm’ ude r, I , fu ed by the FOR OPERATING LEVELS AND DIFFERENT IALS
I - , ‘ll,’r I’, Io t r llb’ lill ’Il b.’r ,rs In (‘ lW SEE TABLES ON OPPOSITE PAGE

FLOAT ROD EX PL (~SI ON PROOF ‘111 b O o r ’s , ) n ’ u deoI,f,ed by the
• I ,’Ilr - , -  ‘ .11. ’ nu,- ,ber ,ns is 301€ W I R I N G

VAPOR P R O O F - - E X P L O S I O N  PROOF p o c h o s e r e s  are  w hr e hun acu.m nrda ,oe ~ , l tm l ,,caI ebectn ,n ,a h 1,101” , , , ,

F L O A T  C L A M P  - -; ln ”l l - , -o l b  Ill ,’ 1 ,111, 5 L V  - n  ‘ y pe ounll bc ’n as is 301Ev. equiprrrernt lvr an r uu 1 ,11 t Ire s I r S l n ’ 1 ,  lions.

(UPPER STOP) On single stage um r b tr ,rls , ,u I lo  e hlre t loat has t Ies-mu 0,15’

SPE C I A L  F E A T U R E S tmo rr ed , the u s p e n a t ,n l q  p, nm rn t t arn be ,ndhnStenl sh mg hth y by
boose nmnq Inc BRASS St b O W  , n b d  r j m s l n q  hr l o w e r i n g  t h u s

S E M I . AU T O M A T I C  W i l l  - sa lnoa l reset opera tes  automat-  sw u t s r l  aSSemo b I y
- 1 i , oIl ( l i , - h  Il l  1” . ’ , - - 1 1 ,5’ ~al n’Sel ‘ y Q ’ , b r e d  on Iecel ruse -

S op  t I p by t h e  c It  S R U  n t y p e  nurr sbe 
S
i
c
O
ew 1 lb I N 

S W

7

t 

~~ g is 
I 

~ 
bh 

B RASS
is 115 30108U 3O1ERU conduIt ope l b l nnu 1us d t i g n u t e n  BRASS s o r e W  ,r~ ‘ W I ll’

FLOAT CLAMF ’ WIDE DIFFERENTIAL (s b q le  

S h a l i  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
(LOWER STOP) O lin’- , .IDprInSllo a t e l y  d,l,I b he the t Im ed cod ch la rbqe

‘ I I  ‘0 L 0,1,0 Lend Charrqe Tabl el betwee n on and CAUTIONS
S e l’ t l l b  ,sper,nt,00 , hderht r led tOy the hetre r “D” Ill

I L L U  S T  CA l  ION N, i t y p e lr,Irs ber as  ri 30 1( 151. Keen, coce n on c o n t r o l  rr e ch a n- s ”- rI all I’ ll’S Do not 0,7

— __________________ a ny p a r t s  Do not ocerhoad ehe cl -c nIl 1 - 5” r i “ U 51 ,1 “ - I lm’d
__________ 

— - ~~~~~~~~~ “ 440 VOLT SE RVICE nor co nr l ro l s  w u t h  merc u ry  or, rr a rrlephale
A ~..,re 

~~~~~ 11 ,ll ld ’  I ’ , c, r ml y I l l enh l t led  by the d l q b t  5 I b m C U’  - - - — _
~~~‘- ——

BRASS J 1 51101 “ I . r C I o i l  ‘ i I l e b  51Ic~i as  ri 5820 . 5 8 2 1 .  On - CIRCUIT A R R A N G E M E N T S  - SINGLE STAGESCREW II stage . 
‘ ‘ 5  1 -i I~ I - S IS r o l led  ten SF’ ST 1 ea,  Il 

Controls using maccurs’ switch contacts
~~~~~~~~~~~~~~~~ 

M E H C U R Y  - _______ _____________________________

- ..-~ SW I T C H LOC ATI ON A N D  M O U N T I N G I OPINAT:N G 

~~~~~ 
cIecu IT~~ i.PoNaa

I _~~~~~ •~~~~~~ J•_, 
L V  

~ c o O r o l s  ‘I’ ISl  11,’ ’ ’  0II’ll”ll ue ’ t uC a lh y iqulh sa t , I , ’ - , ’ch . $PIC NO MINT - LIVIt. CMANGI5 -

~~~~~~~~~~~~~~~~~~~~~ 
5;., 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
s n’d , N& 4820 SP.ST ~ - Cfo a.a as level f a II~

NPT ~~~~~ ________________ 

a “
ta t ~
’
t~ 

d 
u~ d a 

0
0 ,oi~ 

bm’ s t a l l  0 
No 4821 SR ST ~ Closes as he Pb

~~~~~~

w’

~ 

I a’ OPT C060 1111 ’ 19 S aoa ’ lab le  ton , ‘ l s l , r l  - ‘ ç~ Ihe IloalCOON R O T A T A S k 5  
~~

-
~

‘
~
i One c ,r c u , I  closes OsTO lee FLOAT$ ..4PRFSSURE AND No 4815 SP DT - 3 other c,rc u l t opens

TEMPERATURE RATINGS) -
~~~~~~~___________________________________________ No. 4814 DP.ST ‘

~~~jj Close s as Ie~el laths
4 .t r Copper tSO PSI ho. 30o-F~ M A X  -NO 45.43- t -

R OD C O U P L I N G  
~SI W SOO F . MAX 

- No, 4813 DP-$T Closes as level reed
4. 1 2’ 304 S S 100’F -NO 45- 30 - _______ _______________________________

I L L U S T R A T I O N  Na 2 -—-—-- -‘- ~~~~~~~~ 

Si lo - M A X .  
I TWO-STAGE OPERATION

300 PSI his SOO F . ‘ (WITH MERCURY SWITCHESI
3-t 2 , 6 ’  S S 450 PSI (a too F. 

NO, 45- 601 Any t w o  C , r , , , ,  Is show n In u , , , u
~~I a r ra rnge rn renr

— - n- -- - --- - — — — — . - — — - - te tr he a r e  aisa,lgtrle on tact, stage b r  120 740 ,olr~
MATER IALS OF ~-~! -  

50 PSi (ii. 300 F . MAX . 1P40 45 4Sl , two st age o pe r a r , 015  en. a rrrp ho 4870 13 ,Ii-s,gn atet

I .  
a SP ST lower snag. to ~hO5a as lOs e1 tails arI d a

CONSTRUCTION - 450 PSI a 100 F. MAX ,  
OP ST 111105 s tage open as loca l t o l l s7’ 304 S S I 425 PSI (A 200’F M A X  NO. 45- 501

F L O A T S  - b ra SS or co pp~ ’ 300 PSI (A 500’F. MAX ,  ‘..,,,,,,,,,,, .. ,~
F L O A T  ROD (‘155 0- ~~~~~~~ M A X  TEMP INSIDE CONTROL 250’F CIRCUIT ARRANGEMENTS IMERCONTROL
I L O A T  S T o P S  A ’ a s ~~ or 3O4S S ___________________________________ wilh anap’actin~ow.Ech.s( I

SLIPPORI E x  T E N S I O N  - S lee ’  t oAT I a lo e 5 1 0A M  
Now arioca Ssngda’Spe c l c a t  ‘ , b O  NIb / 5 1 1)  I I I  -ni’ (01’ S w’ l ,

50 .0-n  lCd ,r 3  SS I 
a Stage S p e c b f , c , r I , . n r n  N- ’  / f f O h  121 S P O T  “,s - I ’  I’.’

ROD I0UI OE—3 0,I S S ‘. 1” I,.ll ~~ .’ , 5 Cf l2S ~, I2Sur t 7 5 ~ , - ‘‘ - — I
h I S ’ “9 FLAN GES 4 ‘ 5 Cl ?50 :~ 2 0 0 1  4X~, TWO - S f le c l lm ta i ,h’n rr N, ’ / S t  (1 t O  S P O T  I a. -

A ,”-a’ , ’e T h e  1(455 I S CI 300 u~ 300 , 600 ’ Stage SOs- I l ! m I .f I 0 1  N.’ ‘1110 Iln , SP t’Tl I .,, tn stage

A —’a I, ,re —-.dJCSS . . — . - Speclf,IiIsi,b1 N - ’ /5100, 10 Se Ot  I a, S St age
7’ So ” ,’ go a boo d for B th~ rrge Spec ,t,, atmorr N, 1 111 11 ,  11, SP t n T  I a,  I’ St age

FOR OPERATING LEVELS AND DIFFERENTIALS SEE TASLE S ON OPPOSITE PAGE j__..ss ..
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LEVEL CHANGES IN INCHES FOR SWITCH OPERATIO N

-~~~~~~~~~~~S NGLE STAGE 

- 

~~~~~~
05~~~~ C . O ’ l O  5lisIOlI U 010, 11,11 •SObUll e 05 11011 ‘~ coae

i
~~~ i

U
s~s

5
~insos I si~~i~a°i~

’s’i’t”o. 
~~. ~~ I*I~~ ~~T ~ ~~ ‘1U — sra ,e(153 orin ono * r ,N4 polar OdleaT m oC 501cr I ~~ ~~~ ~~ La. Ofla arn s$

(0. 11101 bOa 0505) sO ns , ii-
a. 

1

0

1 

4 50 oga 0~~00 10500 

— 
~~~~ ~~

55 0 1 

— 

1~ 
— — 

I 0 ~~

1 ( 2 , 6  SS I ‘ .44 II NI
4 1 2 ’  C “

~~~ 0 1 4 ’  :20’ - r II 0’ NOTE
4 I.’?’ 53 11 . 0 ’ . ‘ , 6 0 Float t ravel  is l lmbted by 1 / c
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TWO STAGE OPERATION
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MERCOID SERIES 401
MAGNETIC LI QUID LEVEL CONTROLS

TOP MOUNTING —FOR PRESSURIZED OR NON-PRESSURIZED TANKS OR SU~~~~~~~~

IN C LOSURI INSTALLAT ION INSTRUCTIONS

A P P L I CAT ION
*00I

I SERIES 401.5 Single Stag. Op.ral ion—Ad Ju.tab la hIgh and low operat ing lev el s
SERIE S 401-2 Two Stags Ops mat ion —Ad j u atab le op .ratin g loyal . plu s high level alaum or trip.

~~ U I SERIES 401-3 Two Stage Ope~st io n—Adj u st ab le opirating I.v.Ia pIul low leve l alarm os hip.
SERIES 401-4 Two Stag. Operation—High and low elavm or trip w ith adjus tab le spread

b.tw.en at iges .

OPERATION
Merco ld Series 401 Controls Incorporate magnetIcal ly actuated switc l , mech anm s m s w hict r
are operated b y a magrs e t lc  arr r’m ature p laced by f loat ac t i on  Into Or Out of the magnetic fIeld
of the sw,tch magnet. The armature Operates withIn a nonma gnetm c lube wmthin the switch
enclosure.  The Switch mechanism mnc l udmng She tm l l mng Merco ld mercury sw m tche s -  are

I 
mounted on the armature tube, Poles of lIr e swi tch magnets face the a rma tu re  tube and

I when f loat actIOO moves the, armature into position to attract the magnet, tilting of the mer~I cu ry sw I tches takes place . As the a r m a t u r e  is moved Out of positmon . the magnetic at t ractnon
is broken and IF - p mercury Swmtc he s tm lt back to the OrIgInal posit ion. Thearmalure tube and

I sw Itch ,s tru c ture s are desIgned so that two Swi tc h  mechanisms may be stacked on the
tube, eac h responsive to dIf ferent f loat levels for individual two stage operationI u.pte aeop

I v &o ay ________

CA GE
ENCLOSURES

General Purpose enclosures are Identified by the letter “G - nn type number as in 4 0 3 - 5 G .
( I W eather Resistant enclosures are identif ied by the letter ‘ ‘W - in t ype number as in 401- lW ,

I Eipl osi on~Proof enclosures are I den t l f l ed  by the let ter  ‘ ‘ E ’ ’  n type nurtb ber as in 401-hE

—

55.0* 1 OUtD O

,
. 

$TOP I pLOATS ~~5O5$$UO5 AND TOMPORA TUOS RATiNGSr SLA001I i~~~ iP0Ci~ IC~~~ON.i‘Us$0505 ___________ ___________________________ _______________________________________

~4 -t 2’ Copper 150 PSI vi. 300 F MAX.  NO. 45.43.1 
- 

a-l r cn .a, 1 STIAM ICOLD 5605’INOC%

300 PSI II. 500 F , M A X .  6’ Cas t tort 125e ~
“ 

9154
~ .r 2 304 S ~ 600 PSI ‘~ 500 F . MAX.  N0 45-30 - r Cast Iron Heavy D u t y - 1  250*

-~~~~~~~~~ 
a I — — - ~~~~~~

, - -
300 PSI (is. 500’F , MAX. 6’ Forged Steel 300* 600.

i b I u s t r a t i o ~ No I 
- 450 PSt (A 100 F MAX. 3 FIang. to, 3-I l’ *5  FLOAT3.1 2 0 6 ’  S.S NO. 45-&’7 SS

7’ Copper TS0 PSI Co. 300 F . MAX ,  NO 45-49’ __________________________________________ 

-‘~~~~ Sam. eatIng, as abov e,
• I 450 PSI (ii. 100 F, M A X .  S Fling. f.t 7 FLOAT

7’ 304 S_S .  425 PSI lii. 200 F MAX ,  -NO 45.501 asm~ ratIngs as ab.vs.

- asa a$ SCO5W WiTH ~5T MAX ‘(tbI P iNSiDE ~OI4TROL—21O ’5Jt/
eIrato,e ; _________ 

300 PSI 1OL 500 F M A X • _________________________________

I C O IW

J ~~~~~~~~~~~~~~~~~ Select location recommended by equipment manufacturer, Be sure opening in vessel is
“-‘P
. MOUNTING

• b a r g e  enough  so that the f loat and float cage if usedl are properl y contained . Before install-
ing, check nameplate for Type Number and Circuit Specification Number and follow in-
st ruct ions under each speci f ic  type as shown on the fol lowing pages.

~~~~~~~~~~~~~~~~~~~ I 
The guIde rods for the float cage are 1~~” in diameter and threaded on one end for scr ewing
into tappings ot the flange , The float guide rod spacers are held in place by a bushing at

r osy COND the bottom of the rod, Float guide rods may be shortened to the desired length by usIng a

‘ 
COON OOTA TA S I.6re os- hacksaw NOTE—if  f loat is to operate na suilable sfandpipe , guide rods are not neceSsary.

___________ CAUTIONSA r m a t u r e  tube 

~~ 
at .1 11 t imes  Never oil sw Itch mechanIsm Do not over load—see electrIcal ra t ing on name-
Be Slit i ’  s wIt ch  me c h a bl l s m  is mounted in a vertic al posut ion . Keep co v er  on control head

pla te
I Weather-Proof  T ypes W are provided wnlfr drain -s e/ I l l  hole in bottom of enclosure base

~ 550000 w h ich  must be kept open L o p b o s m o n - P r o o f  -.E ’ . observe cover m n s tructnon s ,
cs,iP”a ’

-

IMPORTANT—On two-stage units the uppe r and lower mercury sw,lch assemblies are not

I’ interchangeable with th~ exception of cIrcuit sp.cntic at ron No, 4815 ISP.OT I Interchang.

i i i  IS O’ o~ N~ 2 number ,

np two-sta ge units w i1i reverse switch action from that obtained in ft  original po sition
—see c i r c u i t response fable for  respective upper and lower units under each ipec ifs~ typ.

CONTINUED NEXT PACI3A3

,
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-

~~~~~~~~~ —



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—
-- ——-------_---- --—-—

_  

_ _ _ _ _ _ _I

-~~~~~~~~ 

[_

___ 

MERCOID TYPE 401.1 SINGLE STAGE OPERATION55*0I
wA.H I. 

________________ 
Ad~uitebIe High and Low Op.rating Level.

~l •w. -’4’--J MERCOID TYPE 401-2 TWO STAGE OPERATION42

5y3 ;~ , Adjustable Operating Level s PIu. High Level Alarm or Tr i p

Before install ing, check armature rod assembl y i l lustration Nos. 2 and 3 1. Press down on trio adtusting SPRING
CLIP “S’ which te leases PIN “P ’ and pull Out ent i re  a rma tu re  rod assembly. Check to see that SNAP WASHERS

h4—0•- ~~~~~
‘ ,‘W ,’ are properl y located in slots as indicated by illustration No. 2 A SNAP WASHER “W” must be in slotsw ~~~ 2, 4 , 5 and 7, Note that an extra washer is locate d in slot No. t which se rvos no purpose except as a spare washer,-‘i_ F•~ The other components r,aust also be positioned as shown

~4
~~~~~~ After determining that the assembl y is correct , note the four holes on
,.;i-~-’ the armature tube marked 2, 5, 8, 10 above designation “401-I or 2” .
,-4~

-i Inser t  PIN “P’ in proper hole in accordance with table shown on right I FLOAT KOD j ’ ~~~~~~
vis_ 

~1 Assemble switch mechanism ( i l lustrati o n No. 2~ 10 mounting flange I LENGTH I N!~~~IEA~~~~~~ I 
_______________

us w~~~~ a wrench on the hes section of the ¾ NPT connection . Connect tl~ it I Over 6 ft. to S f t ~ 8 

‘ 

‘
or other mounting method. Do not twist  the control case by hand , use I 

- 
UP 10 3 11, f 2

________ 
Ove, 3 $t , 10 6 11 I is

W - i ” rod to armature rod and lock with coupling nut. Place float on rod w ith I o ~r ill io

,,

,, ,,,,Jupper and lower float s t ops .  Secure float slops in place for low and I --

high level  operation . Note float diagram and level change table for high
and low level l i m m t a t m o n c

For the initial settIngs of f loat stops for operating levels, 1 may be assumed that level line on f l oa t  is at cen te r  of
f loat , Stop may be positioned to locate cenler of float at the desired level d istances from top of mount ing f la nge
Floal level line will vary somewhat in operation and with respect to differences in f loats and specific gravities Note
that for T ype 401-2 the top and bottom float stops determine the operating levels ‘ A ’ ’ and “B” for the lower  m e r c u r y
switch uur i t .  The top mercury swi tch unit operates upon a f ixed level r ise above “A” . - See f loa t  d iag ram . d ime n.

1.6 Is o 
______

mon ‘‘C’ ’
- )  _________________________________

I _______

w J A s s e m b l e  guide rods to f l ange  and secure their bottom ends together with
the spacers and clamps provIded i l lustrat io n No, 11. Inse r t  float s t r uc tu re  into __________

vessel and bolt flange into place. 
~~~~ ~2Z

TO REMOVE MERCURY SWITCH ASSEMBLY I
t ~~

0

in retainer ring - i l lustrat ion No 2 after whIch , loosen the brass screw and lift I B~~~
___

~ The mercury swi tch mechanism is easily removed. First loosening set screw
64

up ent i re assembl y ,  When reassembling be sure swi tch  mechanism is p o s m -  a~~ A ~
~~~~ 

- e- CLIP ’ S” t ioned dl the bottom of the armature tube within the control case , Note: Where r 0;S.. JIwo mercury swi tch assembli es are used Type 40 1-2 the first switch assembly
must be positioned at the bottom of the armature tube and follow this by posi- 4
h oning second swItch assembly on top of the f i rst  one—second assembly 

~must also be as far  down  on the armature tub e as possible. This is important os ,
as incorrect .‘uosmt ionin g can esult in operating failures. The switch magnets .~ I 

— __________

must assum e their proper relationship to the armature w ithin the armature ~~ I
tube as it is raised and lowered by float action. ~.. • ,

‘aiii 00Align wiring block to face conduit opening and tighten brass screw to secure

tllxat ,al,on Np 3 WIRING 
a, 

TB

s w i t c h  mechan ism into place . Replace retainer ring and tighten with set screw.

Wire in accordance with local electrical codes. Make sure that each mercury lass
swit ch unit is p roper l y pos i t i oned  as explained In preceding paragrap h .

CAUTIONS See page I. 

L~~ J
Lisa.

TYP E 401-2 TWO-STAGE . —

~~~~TYPE 401-I SINGLE STAGE CIRCUIT ARRANGEMENTS D -
~ A ~iowre uppie a I

CIRCUIT ARRANGEMENTS 
I •TA GE STASI 

~ 1 I~~
’
. 

~~ 
- .

It . I c °CICC Uit CiaCo it n..oaa. no Spec. CISCUI? I CiacUir ass POesI to~ ~~~~~~~~~ 0. V atS
“as_is

515?
£5550fl. LiQUiD flask coas s is No . LI QUiD 55051 C*aN S5a~ 

Ct.CU)? .me 3 atse. I — .5
so e.e.c

S..

~
te.a an 1~ n I  RISE ~~~~~~ Close an loyal RISE

Open as laxel DROP I Open an lavsl DROP 
~. ~~ ‘—Si 00 05

Open an lapel RISI Open an CoO t RISE 1 ~Mx 4121 $5-STCl... Sn least DROP Cl.. . so isyni DROP ~~, 4121 —15 - 51

One .1.00.15 OPENS as On. ci ,c,tI OPENS a
slII00sIxtr.liCkOSIS SP OT 

, .th.,eirxalt Cl,OSSS s. *aii —it 
~~~ 

(‘P-Of

OP-ST Ms 4554 05.51
Open an evil DROP Open On inst DROP No 4511 - ,e u
Opee aa level RISS - ?Op.. an lenel RISE 05 Os

CIsea as level 0155 Clan. an 11.51 RISI ~~~ 

i,,, 

i? : .05,451% OP-STtts.s sa ten .~~~~~~p 
— 

Lcl..e.nI.nal DROP ~~~~~~ ‘. 0 4
— 0ISOTSI Any ...,.Itna .ilO.,iI .an 5. ..nibin.d m ills

sop alarm .. trip .1,0011, I,.. 4~~~.i3 
4 

—

MAXIMUM £ MINIMUM OPERATING Of PTHS IN INCHES BELOW TOP OF FLANGE
FOR STANDA RO GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES

PLOATS N1NIMUN MAXIMUM POR “5 ’ — DISTA NC I alL OW yes o. FLANOI FOe OPIRATION
C” C.e... “ i j  ,, ‘-. ‘: , Sp G ’ ’ 5  50 0. TI T ’  ~~ s p i I o

’ “ ______

TYP5 S5_510Inle.. 5, 0, a CUb S COOS - GUIDI NODi” I” ” GUiài ’RODI 
~~~ III ~~~~~~~~~~~~so ale. eiivaipi..n,.,

,,, 52 ii ~ 12 4 1’ Ii’ 4 8’ 12 4 8’ 1*

~~~ s-i r.&iI - .~~
‘ - ,. ~~

-
•~ 

1 ,~, ~~~~~~~~ o~~ ’ 0~L~ 1 
~~~~~~~~~— - ~~~~ 

. -- 
~ SO t O S S 5 5  ‘WA- ’F’ ’A -- 1 ,~~f”N X-”1’ Ni ’ 

5*411-1 a-a t - as aj” ’±ti 
- 

al-u t na-t o t u ~ ,j - y ’ ‘la liiA”i”is* n s a s a .  I Iii ’ 5*411- 2 I C  IU-t .!4 
15.1 2 lS.i I 53,1 7 I- ’

~ 
- -- -

~~ 
- i  ~~l 1  ~~~~~~~~~~~~~~~ 

N A  
~~~~~~~~~~~~~~~

2 
~~~ 15 ii IS ~s 103 4. 1$ $41 es-i x s i t  * t h u  ~a.r I tx-i s j~~j ’j’

A 3— 13
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~~~~Adjustab Ie Operating Level s Plus Low Level Alarm or Tripi 
- 

~ 

I ~~ ~~~~
MERCOID TYP E 401-3 TWO STAGE OPERATION 

____ _____

2 W

Before installing check armature rod assembl y (illus ’~ation No. 4 . Press down Oil the ad j u s t i n g  ~

3

SPRING CLIP “5” wh ich releases PIN “P’ and pull out entire armature rod assembl y. Check
to see that SNAP WASHERS “W” are properl y located in slots as indicated by il lustration No. 4. 

~ 
~ wA SNAP WASHER “ W” must be in slots 1. 4 , 5 and 6. The othe r components must also be posi- I

tioned as shown . i

After determining that the assembl y is correct , note ~ ,—Ithe four holes on armature tube , marked 3 , 6 , 9 , 12 ____________________________________
above designation “401-3’ . Insert PIN “P’ into ~ FLOAT ROD i HOLE I ~ ~pr oper hole in accordance with table shown on rig ht. LENGTH ~ NUMBER ~ I ~Up to 4 ft. 3 -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~

‘

~ Oy er 4 It , t o 7 ft 6 -Assemble switch mechanism (see illustration No. Z Over I It to SO ft - 9 Ipage 1 tO mounling flange or other mounting. Do Oven to ft ~ 12
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

S
wnot tw is t  the co ntrot case by hand , use a wrench

on the hey section of th~ ¾’ NPT connection , Con- I
ned f loat rod to armature rod and lock wi t h coupling 

___________________________________________nut. Place f loat ott rod with upper and lower float
stops

Fasten stops in place for low and high level operation . Note float diagram and level change chart ,.1J’ —for high and low level l imitat ions. For the initial settings of f loat stops for operating levels , it may ,‘

be a s s u m e d  that level line on f loat is at center of f loat.  Stop may be positioned to locate center - ~‘ “~l PIN ‘p
of float at the desired level distance from top of t lange mounting. Float level line will vary some- 

I~ ~ - ~~~~~what in operation and with respect to dif feren ces in floats and specific gravit ies. For the Type _________40 1-3 the top and bottom float stops determine the operating levels of “A” and “B” fo r  the upper
mercury  swi tch mechanism , The lower mercury swi tch mechanism operates upon a fixed level 7 W

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
prov Ided  I see i l lus trat ion No. 1 , page 1 - Ins e rt float structure into vessel and bolt flange into place.

TO REMOVE MERCURY SWITCH ASSEMBLIES
Switch mechanism consists of two mercury switch assembl ies. First loosen set screw itt retainer ~~ ~‘ aPR’55
rIng see il lustration No, 3, page 2 - Note—il lustrat ion onl y shows one mercury switch assembly, C l I P ’S”
Remove retainer ring. Loosen brass screw on each of the mercury switch assemblies , after which Ilift up assemblie s to remove ,  

I -

When reassembling, be sure that - _______________________________________________

the f irst mercury switch assembly
-s-i-,ts positioned at the bottom of the __________

armature tube within the control
401.3J 

~~~ FIANCE 

I I

case. Follow this by posit i l  -ung the
second mercu ry  sw i t ch  a s s e m b l y  I
on lop of the first one making sure __________

it a l so  is as fa r  down on the arma -  Itlua lna ti o n No, 4
Sure tube as possible. The correct
placement of the two switch assem-

~~~ ~~~~~~ INS~~~~INT ON I __blmes is important for an incorrect
pos i t i on  car s result in ope ra t i ng  

~ I Russ (*DJUSTASLE ) LOWER UPPIRfai lure. The switch magnets must RCUIT ARRANGEMEN1S ~~~~~ 5T551
assume their proper relationship to • B C~ 

~~~~~~ CIlCUIT napouss no as V.. , ciscut.
the armature within the armature -

SLAIN OPSIATIe.
LIQUiD 5501k CHASSIS anc s,.c 50

float action , 4~~ 9 IAOJUSTASLS I 
5p .5T 

~~~~~~ 
On m aIl DROP Na~~~~~ 

__

tube as it is raised and lowered by 
~ / OPIRA?SNS P01Sf 05 I •~_ , so

Align wir ing block to face conduit
ALAR M - ,4,,~~~..on inya l RISE 

—
Op.n On I.~ nt 1155

opening and fight en brass screw in 
r RUST — 

,_~~ .5T CI... an Inosi DROP , —
_______ 5.. 4055 —2$each  sw i t ch  assembly  to secure  it a — — —

in place. Replace retainer ring end ~ • .- , I. * - ~~~~~~~ ~~.. .UCIII CLOSES a. N. 4515 —I a.5 ISIS5i 0120,11 OPSNStig hten set screw. • 

~ $ —~--—~- 
~~~~~~~~~~~ 00S 1OP..,WIRING m — 

1$ ALARM POINt ON ~. 
- Open an lansI DROP

Wire in accordance with local elec- TI ~~~DROP
t rlca l codes. Make sure that both 

5$ loiS I 
CS~ 5~ ~I 15051 DROP}115 III) —Il

mercury Switch assemblies are in
correct position as noted in prece d- NeTS An~ 50. 411,5 UIIOUII eon S, nambmn.d wit s .n~ .1.21mb .b
ing paragrap h. Sal, P1,0011, 1.. ee..13

CAUTIONS See page 1 ELECTRICAL RATING t O am p , 120 yolts . 5 amp.
240 voi t n AC o n DC A xa il ably 440 yolti 3 amp. AC
— imO Stage lIm ited to SP-ST ms each stage

MAXIMUM & M I N I M U M  OPERATING DEPTHS 15$ INCHES BELOW TOP OF FLANGE
FOR STANDARD GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES

MAXIMU M FOR “ .‘- _Oi.,T~ Nçf SILOW TOP OF FL*NSI FOR OPSRATIONP1.0*15 M iN IMUM __________ ____________________

Ip G , 1 1  - 
Si S. 77 Sn S. SI T_ Sp S. a

TYPE SS SI.i.te.a In ~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~ UIDI RODS SUIDE RODS SUSDE RODS
C ’~C5iiii “*“J, “ U’

SO, Sl.lI Ot ieSIIy i.a.Ia. 4’ I 
— 

• ]
‘ 

12’ 4 ’ T” 
• 1 12’ 4

’
~
’1’”

S’ I 12’ I •‘ •77 . 51. 5 5
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“
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” i~
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~
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Hig h and Low Alarm or Trip With Adjustable Spread Between St
MERCOID ryp E 401-4 TWO STAGE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
k ’  - -  ——

w ________________________________________

w ~ 
‘ ~~~ Before install ing, check armature rod assembly i l lus t ra t ion No. SI Press don. n on the adjusting SPRING

C L I P  “ S’ which releases PIN “P” , and pull out entire armature rod assembly. Check to see that SNAP

~ 

4 -i’,- ~~~~ 
WASHERS “W” are  p r o p e r l y located in slots as indicated by i l lustration No. 5. A SNAP WASHER

:. ‘ .W ”  must be in slots 2 , 3 , 4 , 5 and 7. The other comp onents must also be positioned as shown .
After determining that the assembl y is correct note the tour holes on armature tube marked 3, 6, 9, 12:. Ty-s

I ‘ I— I t ”  above des igna t ion  “401-4” . Insert PIN ‘‘P’ into proper hole in accordance with the following table:

, 4 11..I Assemble switch mechanism unil~ to mounting flange_i F .1
._j p,’ or other mounting. Do not twist the control case by hand , I
,-~-m~0~~ use a wrench on the hex section of the ~~ N.P.T. connec- I

FLOAT ROD I HOLElion. Connect f loat rod to armature rod and lock with L E N G T H  I N U M BER
coupling nut. Place float on rod with upper and lower float 

~~ 1 04  ~ 
I

________ 
stops. Clamp float stops in place for low and high level Oper 4 11 . to i t t .  I

w ~ “f’, operation. Note f loat diagram and level change chart for Over 7 f t .  to lOft I
hIgh and low level l imitations, For the pur pose of es t imat -  Over loll. I 12
ing level posi t ion of f loat for setting float stops , a s s u m e
liquid level at center of f loat.

-- I  I ’ Float level line wil l vary somewhat in operation and with respect to di f ferences in f loats and specific
-i r-~ g r a vi t y .  For type 40 1-4 the Top and Bottom float stops determine the operating levels ‘ ‘A ’ ’  - upper swi tch

PIN “P’ ass embl y- and “B” lower switch assemb lvi. Each mercury swi tch assembl y h a s  a f i x e d  operat ing
differential “C” and “D” see float diagram dimension- 

f:~~~~~ Assemble guide rods to f lange and secure their bottom ends together with the spacers and clampsIn 6 t I n provided - see i l lustrat ion No. 1, page 1 - . Insert float structure into vessel and bolt f lange into place.

TO REMOVE MERCURY SWITCH ASSEMBLIES

SPRING 
Switch mechanism consists of two mercury switch assemblies , First loosen set screw in retainer ring
see i l lust rat ion No 2 .  page 11. Note that i l lustration onl y shows one mercury switc h assembl y. Remove

CLIP - S - retainer ring. Loosen brass screw on each of the mercury switch assemblies , after which . lift up as-
semb lies 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 mer-

Q — 
cury swi tch assembl y on top of the f i rst  one and be sure ml is as far down on the armature tube as possible.
Align wir ing blocks to face conduit opening and tighten brass sc rew in each switch assembl y I.’ secu re
ill n place. Replace retainer ring on top of assembl y and tighten set screw. The correct placement of
the two swi tch assemblies is important for an incorrect posit ion can result in operating failures, The
switch magnets must assume their proper relationship to the armature within the armature tube as it
is raised and lowered by float action.

liiis s t ra i lo n  No. 5 fI.ANGE

TIRO POINT ONCIRCUIT ARRANGEMENTS- LOW IR UPPE OS

•I~ nL akn n 

RtSl IAD J USTA SLE)
STAGS 5T&QE (5

0binlb Ll~~Il,
NSA., on ‘SI. IS — 

UPPER 51*05 C FIXED IC,nta , r 
~~~~~ ...,on. To 05 fliP 5p~ c n~.PICAnna.  LiQ uID LOuIS co anol.  noHINT

SP.$T Ci,.. On 15,03 RISE
Open On i n pni RISE Plo 4*21 —70 (Se-ST 
~~~~ .r..~~.i DROP — IS I

Op.. On m vii DROP c” 
~~ 

( 
~~~~~~~~ 

r 

I
Or.. e, r u a ,t  CLOSES $5 ~ 5 eaSsy

I pp sI Clo g, On l.a. I RISE t~ I
No 4114 —Ii

OIhn ’ umruu ,I  OPENS NO 4110 
- ~~ 

, ~
-

Open on i.u.i DROP 5.5 1
—

CiOn • On iou.i DROP
Op.n On Inep i RIS E 

~~ 4*13 —14 
~ I P1510

LOWER STAGS
Nsle A I ti ll~ ” itI~ i~ c i t  111 c i  Se c o ” b t V i l  a- ill 

OPIRATIN G POINT ONar~ alarm or tr ~~ r - ‘ c i , ’  I , I P — 4821-20 onop iA DJUST A SLE t TBEL ECTRICAL RA T i N G  ~ I” ,Il 120 SO ItS  S amp 0
240 v O l tS AC 0’ O~. A .  ,.I , r i I I l ’  440  ap i t s  3 amp. AC botto m of tan b

- iwo slagi’ II I” ti~d to Se - ST r~ i’ni

MAXIMUM & MINIMUM OPERATING DEPTHS IN INCHES BELOW TOP OF FLANGE
FOR STANDARD GUIDE ROD LENGTHS AT VARIOUS SPECIFIC GRAVITIES

FLOATS M iN I M U M  M A X I M U M  FOR “ S” — DISTAN CI SELOW TOP OP FLA NGI FOR OPSRATI ON

~~~~ 0. as Sp. 0., .s~ i ~~~ 5. 0 , , S  , , _ S,- G ls 
______________

TOPS SS • SINtOInn. S~ G~ I S  Guion RODS GUID( iIÔ’~i
” t ”

~ 
- 

~ üiàii~oi ”  GUIDE RODS

I ~
‘ I~~~~’ ~

‘ l •‘ 12’
50 51001 Si isI,lmy mn nnln, 

““

~ 

~ 
12’ 4 ’ J  •‘ ‘j “‘ “t 40. 52 5 1

N,A 
1l~~;r~

•
~ N A .  I ~~~ . -3,1 5 SU .7 I lii 7 II SI Ill N A N A N A N A

4.1 i C  l i - b ) F 14.1 1 51-t 7 na-i l N A  
— 

N* ’ + N&  -j N A L  N A  N A .  i Ol.L N.L I N A ~~~~~~1
’
~ T

451.4 4-I I SS II f ,5,, 1 I? 55 t Ill 47 t O S A  N~~
’ t~~~~~ t N A . ”t N*  N.A, t’ i~

’
~~~~± N ”i”

i c  rn-m s F 11.1 1 ‘i*~,ijl ~~~~ I ,4.-.~~ on I’ ,j t ’ 141 I~~o,~i j ’h
’jj. j”t’

~~~ij,’ j f ”~~~~
- t j ”~

-””

______ 
‘ 5 5  ia - b i t  la- I? l If  41 f ios is t e .  f~~u I’o

~
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~~
ij ” iiiu i i~~ t ’aF t ’iw-’”
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C ® 
I~.#1 ~A5 ~~ NJ E T F~ ~~~ L. ENGINEERING FEATURES

SIDE MOUNTING TYPE
Side mounting Maqnetrol level controls otfe t  many useful

LIQUID LEVEL CONTROLS
1 

engineering features designed to piov itle the utmost iii

WorldwIde acceptance of Magttetro l pro d~ias S(e~7is / roi~i 
uppli c~ tion versat i l i ty ,  Sevetal of the most l)~ Pt1Ial uppli

an unequaled applic atlol l  capability and total conlf;l! ttne, 7i Cdt lO t t  features are lIsted here

to / i i l fi/J ing industry ’s iteed for reliable level and f/ ow
,,,strw,ientat,on. I CHOICE OF DIFFERENTIAL . . - The desired level chuntle

MdgIIetroI instr l im ents Itave built au ettv,ab/ e perfor mance ~ specif ying t he appropriate float stem length , Most models
hetweers switch oU to on is easily selected -simply by

recor ü throug hout three decades ill the most dwnatidinq of ~ are available with up to 15 . “ of level d iffetenlial , which is
‘ serv,ce.c , , . 110,11 If l I C f e 1i, power p/ 131ltS, pet roleum and ~ f i e l d  ad lusta ble,

c/,er,,ic,il process/a g to pu /p and paper inanufacturmg, food
processing and national defense profects. TANDEM OPERATION - - When specif ed , dit,il switch es

Whether you, inst a/ la t iot,  ca/ Is for a standard i ’nstru,,len are availatile fo r tandet -n operati on combining the oper~itu1q

or a specia/ iied design — solving your appli catio i t  is e3 - funct ions of two separate level controls in u n ’  i- iuuiu p .ii t

special challenge to us — level and f/o w j nS trl inIen ta tiolt is i’1isv to install ins tn ument -

our ottl y business ,

These sii’ttp lm ’ , reliable Maijoetrol instr u ments mount hon 
CHOICE OF SWITCH MECHANISM - A v,ii ely uf

ion t,il I y to ,i mn 
~ 

tank ot vessel through 1i th r e,idcd or f I itigeil 
optional sv,-i lch mechanisms are available to ni eel VII I u,ml ly

pipe Cont ii’c Iii lii Standar rl l-rrOi lel s are normally equipped arty lot) requirement including itt y colt t,iC I sw it clii’,, duo I l it

with ,i single switch mechanism for high or low level ,ilarm 
pole men cro y switches and ptieumatic pilot switches, Deta ils

or control applications. Tciitdeni models cvi  th two switi:h 
00 page 7.

mechanisms are ~v~ilahI e for lc~o level st ii ;m’ ,spp licat ior is

providing the open a tit iq fr i tic lions of 1 tc’ i i St’p~ t atit I nstr ~ 
WIDE SP ECI F IC G R A V I T Y  RANGES - S I,ini Ian it sir It’

merits , such is high ,3n11 low level ,iluirr’n I mounlinq Maqnetrnl un i ts  mire ,iv ,iiluti le t ot  set v ice on I ir luid s

of 0 40 or qteater specific glavity Lower t atit igs d ie possible
whet ) a speciall y cuuriterweia hted float is specif led -

M E R C U R Y  -
~~ FLANGED OR THREADED MOUNTING - For u i asmSWITCH

multi installation vet sati lity, stan dard models are available

steel construction ,
RETURN
SPRING

OUTSTANDING ECONOMY - - - Low f i r s t  cod , sm nipli .’
r -nounting unit dependable operation ) I)ccOLlrlt for the out

- 
- standing service economies offered f ry side mounting Mug

PIVOT w it h flanged or threaded mounting 0 eithei cast s i n  01

i 

v 
PIVOT 

t etrol instrumet its.

FLOAT OPERATING PRINCIPLE

Like all Ma net ro l insti-uments . si de mount ing units emp loy\ permanent magnetic force as the only lin k between the

- 
f loat and the switching element - Ac t he pivoted float fol
lows liquid level changes , It moves 4i magnetic sleeve 

~
)

into or out of t he field of ,i switch actuating magn et®
FALL ING Li V EL causing switch operation A non magrtetic barrier tubC®

effect Ivel y Isolates t he switch mechanism from the con
I t ro l l ed liquid , eliminating the need for flexing bellows
• sr’ ,ils or failur e prone packing glands,

a 

M. iquu ’l i ud ’ s n’naqnm’ tlc  ope rat i ng principle is the ploc luct of
Ove r Ihni ’i’ Iii mdi ’’, nf co nt inuous  ref  inement and Impi ovt’
mi ’nt  I ts pm ’ m ’ r li’s’, m i  ability 3pp l i’d throug h dedica t ed
app lication ‘uq iii’~ ’ i i  ng and go alit y ccrnst I t ic lion is I hi’

r ecoi-d

MODEL FINDER

u odni ly ing ii’ ,i sun for Magni’ In ol ‘s enviabl e p~’ i f 01 marncm ’

Mount.ng Model No. Pagp No.Body Mater ia l Style

T li,i’,-.cji-nl T F 6.) 3
Cart h i l l

F l ,r’ i1i’ ii TF ‘i) .1

Thr~ ,icfed IF n:’ Er
I i,iI 1, 1,11,-il Ste e l

F l,iw5-rI IF 6? 1 6
1 1 1 , 1 r,

~
1 I F V I L

2 c~T MAGN ETRO L 1971 A 4 — 3

-a’s-i-- - - _______ - .-,———— ,——•“ --‘—- - - —.- ,- --
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- Con struction Materials . . The Model TF 63 IS available
with complete Type 304 or Type 316 SS.  f loat and trim
for corrosive liquid applicat ions. Bronze , Type 304 and

~~
. Type 316 S.S. bodies nay also be specified as well as a

b—.- 
~ 

Stdi ns€ ’ S s steel sheatheil m agnetic sleeve.

~~.
:
,
_ - I Tandem Operatio n . . . The Model TF -63 is available for

~~~
‘ I tandem operat ion ( two switch mechan,smsl provirliriq the

b . - , ~ same funìctions as two single units , and can be facto ry
calibrated to give inr lividual switching act ions throughout

— 4~ — 5 - 1 / 4 ’ —i- - .

M A X

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- the range of f loat travel .

I - i l- IS dimension e cita i s moat

t
l~1L

FLOAT RAT I NGS
SPECIFIC GRAVITY AND PRESSURE

MODEL TF-63 I Minimum Pressure Rating
Cast Iron BOdY, 2 ’ ”  NPT Mountin g Connection 

F oat 
Specific Gravity PSI ®

Site Length of Float Stem At
Los’s lu st i i i, ,t i i i u i iili’iI - ‘.it li , I p I ) l l u , l t l i l u i  c c i  ‘ u t i l i t y hmive Material linchest “

~~
‘ “ “i’ ”  - ‘ ‘  

~~~ ~~~ 
Maximum

ro, iilm ’ the t \111i11 ’ l  T I  63 151’ most pop ulli n cl i i i’ mi u u i n u t i n i q  I — — —
2’ i d , ,  90 OuT - 95 95 50 25 250 111

i i q i m i i t  hr .v i ’ l  i u l n i t i  lii It i~ IIII’ ,li liii ,i1i1liii ’, i l i uh i i c involving ‘ ___________ — — — — 
-

birt h or i~~t~ ‘ - c i i  ,iLirnr or plinip i’iI Iit i  iii . until is suitable for ~1i Oi• ’ r 2 ..~~‘t 50 50 55 60 50 25 .‘OO’ ’F

opr ’nl 1,111k Ot ptl ’sSiIi ‘i i i  , I1u i u iu i , l t i u 1 t i ’ ~ 3iIi,i Q .70 70 10 75 700 505)300°F

- 
T 51n ,’ 2’ .- il’, -80 80 .80 85 350 200 . 750°F

SPECIFICATIONS 304 316 — —
1 o’l .50 50 50 55 100 GO l,750 11F

S c - u i Mi ’i h t . i uu i ’ ,iit - One Type S 1 in u i ’ n u’i iiy ccv u lc f ,  mitch s r ’  
— — — — —

. 1 1 1 1 . 1 1) V , i th  SPS I I 1 1111 ,11  Is is ‘.t ,llill,itii . ui t h~’ i’. ,i~ , mnl , i I i lm ’  
~‘ 3clia 0 55 55 55 60 250 1 515 150 0

Di’I ,iuls tin u’ . u i i u ’  1 0 Potty pre ss l l in  ‘.1 l l i l i i ’ l I i I c l  v im ii,’ . 1 1 ’ ’ ’ , -  1,’ n’ii See rv l I iP  l ’ i ’ i ISSs
Lowes t r a t I n g  i n e t p l n ’ I n es  i~ ’ .iS IT, u riS i i • t’ S S i l’ i .’ nm ’ , ’’L , i’ialll, C I

- II Ii u - i  s i n  it N I  ~IA I sI~i nil,it il , i r t i ’ u ’ ’ ’ . ,iv,nl,ililit 0 Can I-ic 115011 Of l is uS 10,1’ f l oa t  - .1” se l iv, h e r r  -ii, insole o ’
Boul y t~,i’,t u n i o n  t u t u  2’ - ’’ NPT i ,u , u lu ’  l Ilt ’  thr ill iS st ill i,r’ I~ 

C I II_ r i  1 ,Iili ill l iii~sS S O u g h 2’ , ’ NP) u ’ i’” i ’- ’’ ui

it , intt 0th -i u i l , it i’l i ,ils , i c , u i i , i l i in ’ BODY PRESSURE RATINGS (PSI>
f i l l  ii ,lntI Trn ni 1-, t . I i i I I ,li I f  u ’n,i!n’ i i ii’, includ e a 2 ’ ’

Body Pressure Rating PSI
it S  trr,i ss end Ty~ri’ 304 st . i i , i i i’s ’ . st i i’ i  Irin i

i i u r i i t s i u n ’ i l t s  T he st,irtrlarit l’ ’ , l u l i i l ’ t I I  s i u ’ i ’ u .- i ’  is Ii 400 ~ in ’ s  
‘
I 

Material At 100°F Maximum

S S. Optional S u it ’ . a re  , I vum i l , n I i i l ’  mc i , t i ’ i l  in the t, ib l* ’ it C,Isi lion 750 150 @1 450°I

I ugh t O p t I i n,ll 01,1, u.iIu’i I i i’ ,  m m ’ ,OSII ,tc ’ . i i f ,i lu ln ’  - C,rsn Hro rti p 250 125 ~ 550~~

111) 1 l’ i~~~~ T I  0.’l’l Hm\ l U R E  RATINGS Cast S i. i ”I”s’  O T i S ’ . 400 200 ~ 450°F

coo’ .iis l u’~~0’ i ’ ii as well miS Iiinrly ,n,u t i ’ n i , i l  , if t ect LEVEL DIFFERENTIALS ©
1~~~

’’ .S Ill ’ I ‘“ h ’~ - l i i i’ ’  i t  T i l l  ,‘ liii’ chm ni r  nI is nil I u i ’,m t i ’i I in
‘lii ‘ f i l l - s ii l ul l ’ 

Length Of A dju s ta b le Differential

Float Stem Minimum Maximum ®

UP l lilN Al FEATURES 6 t ’  4’

I
t i t  Ii, ’ , ,l’ l u T  nni~’t i  i u i y  ~.‘, , 1 h i m - - i s  u - - n i l  is ilry I i i i it . i i  i I?’’ t i ,~

• 7~~

t S h ” ’  .o~d I) n l i ’ i u l i i , l t i C  pnlnt s- - i t  l o s  I l l ’ , I S , i u i i t l i n ’  Page 7 ta ’ ’  2 .  -- 11~ ’
iii t , i , l 5  Urn ’ i’ l l’  in I 1 I I 1 I I I I ,ui  switi h l u t I t i u l u i s  21. 1’ -- 

~
, - -

c-,. ’ ii 11 1 , ’  1 1 1 0 m m ’ ’ , St,l t n l,inrl I 1 1 1 , I , i l s  i rnc lu i it r ’  sp lash ® A S  “.1, 10k i i .  l i i ’, SO t ,‘,.~i: •• ‘ i •S i’ii,,•l i i l ie’ ,’- - ’  ii i l - i nns ’ ’

b~~~~ 1 ‘ ‘ ‘ ‘ ‘ -  1 ,111 ’ i~~’~ .f  ,i nm l .‘ s ; n l i u s u u l i  n i u i i i f  n y1u ’ , 5111 1 liii uc ci’ ~~~ - - l ied
i i , ’ , l u l l . a r m ’  md li i i I , ‘ i , u i ’u ’  i.’ it t i i ,i I i~ m y  N I  ~.‘A  rleciq I ~ “ii’s ii ‘••il Iii r i g  ‘i ’

, ’ - on tar lh ‘ .i , l m ” - ,,. ”- - i,i - ‘‘ c ’ , ’ - - ,  -i-

ii If 1 1 1 1 1  . A tIilI,. ,ST O T , 110 ,1. S ill B i V l ’’ 4 4 3 2 0
A l — l  3

5.- - --- . - — 0~~~~~~~~~ , , _____ -~~
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Tand em Operuliort . the  Mouel I I 52 is available ton
: tandem operathun (two switc h ntechanrsms l providing thi-
‘ same functIons as Iwo sir gle ut t ith , and ~‘ ,lni be t,ic t l lry

ca l I bra ted to g vi I rid IV I( l t i  a I swi tch I nq t ic h ar t s th r uriqhoui

- 
the range of f loat ri ,sa d 
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MODEL TF-52 I ~~~~-‘~~ -w °

• Cast Iron Body, Flanged Mounting Connection ‘ ‘

‘ a - l I a” O IA . HOLETh e Maqnetrol Model TF - 52 pa rallels the Model IF 63 in
Iu ,i ci c desIg n arid ,ippi cation scope hut d i f f e rs  t iy providing F LOAT RATINGS
a cpt’u’ i.ui purpose fla n ged tarA connect ion ,  Thit hi ,u i iqi  SPECIFIC GRAVITY  AND PRESSURE
ret In i t is four m I t  ~t ru d~ ott a 4’ s ’’ 11(111 circ le to secure the
I nstr iii ‘lit It) thm’ tart k ~s ,uH as ill u stra led In the diagram - Float Minimum Pressure Rat ing

Specific Gravi ty  PSI 0
SPECIFICATIONS Material Size Length of Float Stem At  

ManiimumIinchesl 6” 12” 18” 26” 100°FSwitch Mech,iniism - One Ty 1e  S- I  mercury switch mech ______ ______ _________

anism w i th  SPST i l ’ f l t , l C T s  is standard, Page 7 i le t a u is  option 7 . - div. 90 90 95 iS 50 25~- 2T tO° l
ally available sw i t c f n i us  Cop1w m 2’ .- v 4  50 50 55 60 50 25 250°F

Switch Enclosure NE MA 1 is standard ; ot f iers  ,iVaIl,i tile, 3 it u , i /0 70 10 75 200 50’ 3001 1

Body A u ’ st iron burly w i t h special purpose mounilurtq St . i, i ’ i ’ s c  2’ .- iI’ ,m .80 80 80 85 350 700(,’iSOhiF
fl ange is st . u r i i l ,m , u I  A t m ro nu ze body is opt ional ly available t ~~~~~ 

~~~~ 50 50 50 55 100 110’ 151) 1

F IOmIt ,it’iil Tr im - - - A 2’ .- ’ ’  diameter cop per f loa t  with brass 1 304 316 3di ,i 
•“

~~~

‘• “

~~~

“ “

~

‘

~~~~

‘ 
60 250 1bo~~750°Fana l T ype 304 sta inless steel t r im components are standard , ,1

St, it ui Ia, 1 1)51 11(1 ’ Si - ‘.1 ‘n’s u’ IS 400 series s t a h ri less steel ~ p - I 0 Roily i l I ” S S l ’ O  r a t i n g  11110 a lso  im e i - i l ’ ’ ’ , ,  10 ,1 ,1  See ta lc , ’ 1,0 -
Lowest  l at i n5  dere’ ’1 l’nes ,, la.’ i l i ,uil ’ press ure m Ills,. a l i e  limi Ttional f l u  Its are listed in the table at right Optional trim

mil l s  alt are go-in below BODY PRESSURE RATINGS

PRESSURE - TEMPERATURE RATINGS Body Pressure Rating PSI

Float size and material as w m ’ i l  ,is body ma ter nal a f fec t  
Materiat 

~~ 100°F Max rmum
pr essure temperature rating tnt the control as indicated in-i Cot Iron 250 150 55 .151~ ‘I
the t,itr I it  ,it right 

, Cast Br (110’ 250 1 25 55 5110111

OPTIONAL FEATURES LEVEL D I F F E R E N T I A L S  0
Switches SPO T mi’ Icury switches as well as ilt y t ’ uu nt , iu - t  

Length Of Adt ustable Differential
151,1’s antI pun-i im , uT i c  pilot switches are av ,iilaltle Page 7 Float Stem Minimmim MavimumO
u I i . t . l u i i  the m ulc t  popu lar swu tch optIons

Ii I ’ ’
Sv ,ut i In Ii’s i . , su i i  m” . Stanatard opluurns include splash 

,
proof , n l i iu ’, t u uw  ~ r s  -f ,tnil i’xtrlt rcion pronf type’. Special I I - I 7 

—
designs ,ire , iv , n i , l h l i I ’ lii I T i I ’ i ’  I virt ua ll y an y NEMA desiq 1 18’’ 2’ s ’’ 11’’

76’’ 3’.’ ’ I s ’; ’
C la nust l  i i  Iii ii, M u t t - ,  ‘ .1 ’ , Complete Type 304 or 316 S S .
— — A l l  11,111 1, 15 I i  1111 5 Sil t 1 , 1  Ii i 1 , i f l i l r i i u n , l . l l m ’ ’ e r l t , a i  ‘ S , ’ S ’ , 0,11,. ,
flu, i t l O u f  T i , , ’ ’  . 1 1 1 ’ , i s , , i h i i l i f i ’  for i- i r r ncivi ’  s e r v i ce  , ib ll i i lu 1 ‘ 50 Sili’ i n , ’ , I
t i u i t l s  A tt rnnl ,’ n ’  u u i u f y  is a l so ,iv ,iil,ihle as w i l l  as a st a in l e ss 

~~~ 
Lerlqtil il l ll,tl,ili r lilt l i m -I,ll, i On r a l ’ ~ l , , r i u l r ,l,a, ‘‘ ‘‘ i ’ d  II

• stm’i ’i ‘.hn’, lt l in ’ i l lhi, i i l I I m ’ t l i  s i t - c l ’  _r~~~~ ,ii’ l_r  ‘Il l ‘ ‘ ‘ ‘ I n  44 320
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MODEL TF~62 FLOAT RATINGS
Fabricated Steel Body, 3” NP T Mounting Connection SPECIFIC GRAVITY  AND PRESSURE

T hi’ T’u” il u f m ’ i  T E 62 svOh s t l ’ , i  Ili l f y  is un is o n  sa l l y used in liti’ ç Floa r 
Specific Grav ity Pressure Rating

~~t u l i ’ l~~~5 i i t i l i us t i  i’’  f i t  l, ’c-~~l al1irni an il conlrol functions — _______________
- Size Length of Float StemsIll fu ,is S u l l u h I  151 i I’, ii - ‘ 1-051)1 on INitLI r ~il ij~s coni pnessors I Material — — — — Mav imumlinches l 6” 12” 18” 26” 100°Fanil I’U i l ’ T  u k ’  iil u l u i I l ,’It iot l S The steel body is rui ggel Il y built __________

l i i  ,‘. , U I , T , i l  I I I  hi~~~f~ Ill n S t S I i l I ’  ,luif l , ’ 1T ’ l u lT  111)11 ’  cur dulu on s ,it lll 2 , 81) 80 90 ill 350 ‘uln- l l , i i ’  I
5,11 i I ’ f~ i t  f l  I t ’ , is ,ivail,if u Ion a c, ide r,irrqe of sp i’c if i i ’ • S r, i ll , im’ c ’ , ‘ cut 51) 51) 55 60 105) 50’ / 1 ,/i l l

11 1,011 5 i . lS i Iqs  Sti ’i’ t 
in n u u  / 55 1

SPEC 1S CATiIINS .514 i i i ,  .i s S  (15 65 70 70 500 auiui /515 1

Swut ch Mtnch,inism One Type S I mitt cuity switch ~~~ 0 50 Sn 55 55 400 7 ’t ’ / i u u u ’  ‘1

iIlI’I’h, l i’ (Sr i )  w i t h  SPS T u’Iblit , l i ’ t s  i s sI,iniltitll Page 7 u f i ’ t a i l s  0 t ail  i,e ,u se m I Oill ~~ w here lisp  m a I m  i ., 
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wit h :3 NP 1’ ‘,i,iii’ pipe di l l  i l i u ll i n it i l i ll  
BODY PRESSURE RATING

I ‘ , u t  11111 T , m l  A 3’’ rf i a  T I ’ ’  l u ii~~~ colu iri t sfi . i1i i ’i I

J 
—‘—----—t -— . . Bod Pressu ne Rating PSITy pi’ .10.1 S S 111 ,11 u s  i s u ’ iI u ’, t i, T v i ui ’ 10.2 S S t r  , rt t  is -
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~~iilrnnl Si - I  1200 
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FLOAT RATINGSMODEL TF-62-F SPECIFIC GRAVITY AND PRESSURE
Fabricated Steel Body wIth Flanged Connection ____________________ ______________

Float Minimum Pressure Rat ing
Specific Gravity PSI C)The Model T F h7 Ii 111111/5 ’ , t f t e  s,iml’ (I1’nlIr .il c o n s t r u c t  ion -~~~~~~~~~ — _______________

as the T F 62 t’ .’ 15 a I i i  11151 St t’i’l f l,irnqe .3(11 led tIll vessel Material 
Size Length of Float Steer At 

Mav imurn
cormnen’tlnn. This st,in silan i ( hi ul u l u h m ’  15 .1 3’’ ~50 lb USAS (it5c hegl 6” 12” 18” 26” 100°F
taiseil fa ce  f o r i je i l  steel unit Fl,iniqes of l i n g e r  pipe SI/I ’s 2 ~~~~ 

‘

~~~~~~ 90 700’ /50 , ’f
,ind f ) I i 1 lis ’ r P1155011 ’  1 1 ,155 ratin gs a n ’  (hpllI lnlibIy ,ivai lable , 

- -7 sI 50 50 55 60 tOO un’ - -/ I,il”l

SPECIFICA TION .~ © 55 55 60 60 ‘i5~ 1501,als oiif

Svs i li-li M ech,in sm - Orre T y pm- S 1 men winy sw itch nrecfr i i - )  .115 /~ Il 0 65 ui ,  10 70 500 300u “7511 1

,ir l lsrni w I th ,  SPST (111(1 ,11  t S  Is St .I i l I l . I I i l  Pagn’ 7 1151,01’, tIp 3’~ 0 So 50 55 51, 400 275- - ‘150°F
tnon.illy ,ivail ,’Ihle swltc h i’s

I 1111 , 1 3  i l u O s c , u l i  l , i n , l i l i  lI~ II 5? .115,, 1 ll ’ i l l I l S , ,  l,’ie, I~~~~’,’ nI ,’ , ’ 1 leili I’,

Swit ch Enic losure NEMA I is 51,1015151 others optionally C inw e st l O t - I l ,1 let ~‘lll~~ ililS ll,a,l rr -rsn, p,e’ ,s , ,ie  t~’ , r - i , m ’ ,  i l - c I ‘ r I ,
,ic , i l i , I I u i m ’  0 b pass nl u , ,ll T 5 r 9  nozZle 1,1 1 1 0 , 1 ’  ,i’l,, ’l ‘I , 1 , , l s t ,’i,l tIe 055 lOu,,

.1 - SI ll,’,i u u , , ’ 40 (rIpe S I Z e

I 
Body - The 151115 u s trtauls’ uj l  if a Si’,Itillt’sS carbon 51311 1 I Reciu,runornle,I u~ us, ’ ,’,, Ill 4 ,II ’ .u , , i o ,  I I’ k  rIO /t i e s il l 1 5 1 1 , 1 1 ’
fo rrl ir lq to which the mountin g f i ,i ’ i i m i ’  is welded ilOgI al l hi’ l I l a -  ii,’,l 110 III i l S ’ I  m m ’  01 i , , t  ,tlli’ i u  1 ~~~ 00/1

F ln,it and Tn nit A 2’ - ’’ tl i ,I,tl l- ln ’i Type 304 S S float us 
‘5 iusei l

ii’a ’i h w ,th Tv 1,1, 304 S S tu i l )1  .15 s t , I i I lJ . I i l I  A 400 si r s’s S,S, BODY PRESSURE RATINGS (PSII
m,iqrnltt ic she l ’ c - l’ IS 51 .11 11 in 1 Optl ortal floats h im’ I usted in) the

USAS Flange Pressure Rating PSI
1.11,11’ it 119151 St in)) Ii’u ,lt i’ l 1,11 Optiuii,s il m’ l isted below

Designaiton At 100°F Mav imum

PRESSURE T E M P E R A T U R E  R A T I N G S  150 II’ 275 tOO ls’ 750111

F Su it S i / I ’  ,inch spec 1 1 1 1 1  holly II 5inqe 110th at fed presto ri’ I :sno Us - 
- 

720 4 7f, t-~ 15( ’t~ F
11 101)1 1 , m t u l l i ’  rat ing as I l l  I i u ’ . u t l ’,l in the t i h u h n ’ s  at r Ight I he - .5011 U) 91)0 515 ‘ “holly f I lling bess f l , i r ~iji ’ 1 IS I I t e m S 1200 psi @1 1000F . - ________________________________ _____________ — _______________________________

680 psi @1 750 F ____________________ _________ ___________________

C, 1)00 It,  1700 1)00 5u ’ 750laF

LEVEL DIFFERENTIAL S 0OPTIONAL FEAT IJR LS  ____________ ______________________________

Le ngth Of Ad 1us fa b le D i ffp ren l i al
Sc ’ . i t u  b um ’ ’ , SPOT ‘t i i ’ l i  l I l y  ‘,t ’,l t l ’ l l I ’s IS t’,m ’ i i  .15 il n y u’lllut,lc l — _______________________

—~~~~~~~~~~ oat rem Minimum Mav imu m©t’m IIi’s ,lnll ICl i i l iIhi , l f i l  pilu i t sc ,  , t u f , , ’ s  i t O  ,IV ,iui m lhh t ’ P,a1e 7 __________________________ _______________________________
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MAGNETROL SWITCH MECHANISMS FOR
STANDARD ANC SPECIAL APPLICATIONS

TU, - t i ’ i i u  s~’,- u l i ’h i , ’ -. i l l ’  1 5 , 1 1  a’. st ~~ni ib, i i i l  ru M,iil imi’t i ,’ l ‘.1111 ’

liii ‘ 1 1 1 1 1 1 , 1  l tvm ’l I ,u u u l u i  ii l Iu ’i .11151 ’ u ‘I I lii ‘ ,i ill It s t , i r I I I i r u l  fm ’,i

t

~

u I’’. I ’  , high Io~d 1 ,11 u 5 , u l l j  I l b ‘I i  15 Ii, I it l , ’l ‘i ’ ,iil’3 si’ ,ilI’I h

1 1 1 1 1 1 ,11 t ’ ’ and i’ ilIiV . ’i i l m ’ I l t  s i s i i . n I  m lii i’ 1101) . (‘)tbui ’r 15111’s u $

55 ,5 11 11, 1 h , , I’ ’O l lS  IndluIl nil ill , , I l l l ’, ,II ’ t ~~~ pr,l ’u Irl.itl c

‘lI’,l ii ’h ii ’S .111 ’ ,mI,. l l l , I I i i l ’ 511 .5 i ’ u  . i 1  ,,lllil. c , i t l , l l i s  Sevi t ual oh

ci lu, ’ f l lOst 1Ii llllIl ,II M I’ ‘ 1 ’ . u ’ ’l’’ t i ’ h i lt’Ii(Ch4 r,15i11 5 110 (II’ I

“( ‘I 1 1 , 1 1  lii ’ , ’

The Type DPS- 1 mm ’ch,muiist,, uses tWO ni’tt’rctiny switches
.ictuated by t he 5,11111’ magnet to obtain double pole open a
lion , OPST or OPOT contacts  atm ’ avaI lable , a high temper-
ature porcel ain terminal block IS sta n dard , A typical appli-

‘ 

TYPE OPS i MERCURY SWITCH

cation would include the conlrol of two differe n it voltage
CIrcu i ts  such as 110 vo l ts  on one c i rcu i t  wi th 220 y u , i t s  on

thn ’ othet - For tandem appl icat ions two Type OPS 1 switch
. 

tnechanisms will tn t i~issib i ’ a starmdau d length switch housing.
Rm’ques t bulletIn 42 321 tot comp lete deta i ls

board Inslal lat ions where the roll of the vessel could cause
f ,ilw matcut y switch actuallon . BulletIns 42 - 330 and 42 331
Colitait) l’u u r ’npll’ll’ ~~ f i~ t niat ion .

I t I!i
t 

PNEUMATIC PILOT SWITCHES
il

~~~~ 

i 
P i m , ’ I I I I ’ , I t l c  ‘.55 1 11511 ’s can Iii ’ u i l i b i I l u Ill Iil fsl ,Iqill ’ t i u ii 51 111 ’
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I I i’ t , l ’lllli’ ,Il I,l,i i ) t 5 The p~lI’li,n ,h llI’ ssvmtch would tic osim~1 IS a
ji~ii~ t 1 1 0 5 , 1  I ’  to ,iu 111 , 111 ’ a t a I’ S’.IilI’ s w u t i ’h i i u c a t m ’d in a 111111
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SPECIAL APPLICATIONS SUGGESTED SPECI FICATION
11.

Side nioutited fmilaijnn’tniil S’vt ’ l i’i u t m t t i u l s  l ie ..iv ,illa blL’ with Fuiriish and install a Model _____________________ sli lO i n l l i c u i i t i ’ l l
sIhi’l ’ I.l i i’i1ul ’ ,tu 01111111 II) 1,1.1km ’ theni s u i i  1 , 11111 ’ for the most Magneti 01 liquid level con trol su table lot u s c  SVittt
difficul t . lppl lc .ht IoI iS T5 11 1 . 11 l x , I i l l 5 i l , .S  of M.ignetro l’ s cus 

________________ spec itic qr ,ivmty liquId and havin g a j m u m ’ ’ ,s l i l l’
toni ,ippl ic,i t 1,111 engu ricer i i~q I .1 1 1 , 1 1 1 1  Sty ,li ~

- clivei, here - rat nq oh _________________ psi ~ __________________
O F The inn str u nlii’n I

shall have Imercuryl Idly cor t tact l  lpneumatic I s~’~l ti f l ing
action accomp lished tiy direct magnetic I ipi’i it I lIt) .11111 st,,il I

I
- employ permat ertt type alter nate l y engaged ALN ICO l u l l

LOW SPECIFIC GRAVITY SERVICE allh c alloy magnet switc h act uatois located e s l m ’ n  11)1 tO IfS,

liquid process The ut~it shall be enloippeif with i
All s llbi ’ in u ’ ,iui lr ’ i l ~.i ,Ii J iil ’ Ii I F  lOs t ,  I u i t l l ’ u l I S  .111’ ,Is’,,Il,It ul e w ith lduall switch mechcinismls l to provide th u I l i i i u i c ’ .iniif 555111 Ii
S5 im’ u 1 ,111 5 ,iu u i u t i ’I 5’.l ’ i ll h t , ’ u l  f l u u .u t , for ,i5)Ilill ’ , i t i l I I u s  I t lV OlV ini i  - m g  funct ions
i i , l i i u hs 551111, S i l y  bos’~ 551 1 - 1 1 1 1  iJl .IS IV i , It in lijs

INTERFACE DETECTION
HOW TO ORDER

Spn.i ’ i,iil y ‘ .i i u h i r , u t i ’ u l  s ide molini titiq u n 5 l n I u n ~ n ’ i u ~~s III ’ i v ,ill,,lui m ’
fo r  ,ipp lIl - . I t I I i l Is  r e q u i r i ng  t I l l ’ lIt’li’I ’t i l l ui of l l i u ’  1 1 1 1 1 1 1 ,11 1’ On To ,i ’ .Slinm’ selection of 11)1’ most apprnpn l ilt’ M,iu1ulr’ l, III
cle,iv1iqe hi m ’ t ~~ m ’ i~i~ 155 ,1 i l , s s i u n ’ l , m u  l iqo i m ls  5111 11 .1’, Il . iS luSi l I I  liquid level c untr lul to meet app lication) coni h i t i o tu s  I b m ’ .isi ’

0, 111 1 pnov ide t he fol lowing Information when I i u i l m ’u tug

1 Name or T ype of Liquid

2. Won king 11101 Max mum Pu 1 551111 ’  ,inuil T i ’ i t i l ur ’i . 1 1 1 1 1 1 ’

CORROSIVE SERVICE 3 Sjmi ’ i ’d i u ’ Gi . ivuty o f Lii1u iiil

4 Desired Swi tch Act iurnS i l l ’ ‘ I ’ l l ~I l u ’ I l 
~.
I,II1ill’ 1, ,  i l .  m i ’  ic- .11 l,ib iii’ ,‘_ IIll 5111 1 ’ i,iI l i i , ,  II

an ot (111 11 IlI , it l’l  1 ,115 . , , .  1 iS ici,,lll’I .iniml ‘ it hen  1 1111 5 5 . 1,1 5 , Sty le of SwI tch Housitig Re i l lu in i ’ i h
i I it l l l ,It I 1 1 1 1 1 1 5 0 0  l I l I , ~

. I l b S / u i  , It i i u i l s  6. SpecIal M,iten i~ ls 01 Optatnal Fe,ilunes Oesi ui ’ Ih

*1
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~~~~~~~~~~~~~~~~~~~~~ MERCURY SWITCHES
.

‘ SWITCH MECHANISMS AND HOUSINGS
. FOR STANDARD AND SPECIAL

APPLICATIONS , . , , ,  
DESIGN ADVANTAGES

— Mi’rcury sW ItCh eS o f fe r  many useful advantages including
t hese most mpOi taft  features

Mercu ry  5551111111 ’ s a r c  u s n ’ub as 5t , luult , i ld in niust I\1,Illlln’IIIII LONG LIFE pr act ica l l y no l imit Iii the nnllnihter oh
liquid li’~’ m ’I ContI l l I ’  ,,nuub f low ‘ ,~~ut i ’Iui ’’, t1I’l ,ill’,l’ III thi’ 1i o perat ing cycles
i,i l u t s t ~m l t ( t i n l q  I~’ ,~m u u u , ’s F k i -  h’llIl l u l l S  I ,Ii l 5 II1(~ I ,lll ,lu ‘ 15’ , 

NO BURNING OF CONTACT POINTS . . . t  aimusphemeher mellu:,IIIy- s~’ , i S ’ u S  I lilll,ll’ t s  ,in~~t COl iveri i ii r m t  5 1 5 1 1 , 1 1  l t is~)c(~ 0 f inter I g,is I nis ide 1 he sw I tchi helps t o qllen m’t ar CSlion) ~I2ther ISIs’’, lii SSSlIti lu u ’lli ’ u Ii,Ii ’ ’ S i ) t S  i ln l - h i I ( lu niq 5 V ii i i

$ 1,11 t ,ir.i ilIl’iu u I , , lt I l ’ 1111(11 ‘ -5’. - I I  I ul ’’ , ,lll’ , I S , u  1 , 1 1 1 1 1 ’ I II tilost HIGH DC RATINGS . , .  iuil’ l l ’ i iry Sw itches are naled s Igni l l

,ipplit:. ti ou ,’, Al l c u f  Ill, ’ liui,)’ .t p u 5 l L u l ,11 f,’1,ml 1 i l , ’ ? l u i ~ ,~‘c m t u  I, icat itly boqbi’n I uu i  F ’)lil’l ’t Cu rrent s m ’ t v l l ’m’ than roost oilier
n,ec hanils ms .111’ III’’ ‘ 1 11 ,51  I,,’,,’ u i i  types il s w l t i ’hu i ’ s

I 

Sc ’ . -m t~’li I l I l l u S m i l u l  iIl ’ s - ~~l 1 -  an , ’ , ic , i ’ la Inhi ’  Ill u l i n ’,’t  ~~m u  ? m u , i F F y .I~~Iy EASY VISUAL INSPECTION . , .  tIn e g lass t ube pe rn ’n’Iun s

NI ,~I1 /1 ‘~lli’ 1 ’ , l m ~ i ll III I 1 1 1 1  1 1 1 1 1 1 1 1 1 1  Ii i _ i s li 111 1 111 , III, I ‘ . 1 III i’ lI~ Ill l 1111 ,11151 ’  I ll  spu ’i 111)1) i)1 the switch at .1 IIh , l m i u m ’
11 11 1 S I i i i i - iIl1 i 5,1 1 11 1 lil, ’ I l f

TYPE S-i MERCURY SWITCH MECHANISM
APPLICATION GUIDE

!Ps i 

‘i~
l. ,I~~ l b ’ : Y i  Op 111 15O~’I 

~~ :e 

______
~~~~~~~~~ 

~~~~~ l l ~~~, l , l lI , ( ,  
4 5  _______________ ________ __ .RIl~~~~puiii10

i 1

D RY C O NT A C T SWITCHES _______ -

l)i v 011 , 11 ,1:1 ty ’ pu ’ ’ ’ ’ ’ - ,  I~,i ’ i m ’ ,i~i’, l i m ’  l Iquids 
________________

~~ 

to 2Sl l~’I l , ’ ’ ,- i  , Il , i l uu l ’ ,lliI ’ - ‘- II, 
~51 ,I Iu l I , l i I l  5 1 ‘ l , u s  l l , l’ , i iInns I’,’hi ’ i l’  t t l erc I i l y

OPS 1M 
so- l u ’S, ’- . p Inh I l lm ’ ’ - u l

l

~

t

~ 

l’ l u i I,Ii’ t  ‘.-~~‘‘ 
i i - iu u i’  i iuu s f in l I q u i d 5 ’

M 
lii) to . SflI I l F Or on .11 ,1115 il’ . I,IIl ,I l lons 

DESCRIPTION

s~ ii’h is s h , l l l u i l , l I u S  s u ’ IV I i  I’ Or app l lc a t l Ot l s  Most o f f  on type Maqnet rol lIquId level  cot i lnu,Is u t u l i z e  the
M-4 w ith ‘11 51111’ S m , ,it 11(11. type S 1 swutch  mechan ism as standard It is unItary in

— desIgn ‘and employs a pivoted , magnet act uate d mercury
PNEUMATIC SWITCHES 55511111 1 , hav Ing  either two W IIII SPST contacts  or three wIre

_______ __________________________________________ — SPDT contacts 
-

Bleed II p IiiII!51111,IIiI’ 50111111 for ‘ -c p .u h ’, 
8

T 
op to 450’ F’. .21) Is supp 1 v standard. APPLICATION

______ _______ _________________________ — The type S 1 swItch mechanism is designed for general
Nil ’i 1I II’I’Il 1 ,111’ 1 1 1 1 1 ’ , 1 , 1 : 1  switch with purpose app l cat  lOris oni liquids havIng temperatures ranging

P
3-2 v ,I i i ,I1,i’ l i  11 ’ su i ,l, i ,’ I  01 110 I’ i l l - o n  Model g fror o 30°F - Ill 7500F For tempen at ures up to 10000 F,

avai l, i l i I’ ’  Ia , ’ lIqu ids IIc’I’i 4500F sp eci a l  n-uodih ,callot ,s an I’ teqsiiue d such as the addition of
40 p’~, - .,gip lv s t , I , i I l , I r i- h coolltlq fI l ls to the Mdqrl l i ttol sWItch housing

SWITCH HOUSINGS For mul t i - leve l  st ,mq iu  switchI ng applications up to three
— i lim ’l’h.’l l i,c i t i s i- si, he posItIone d one above the other within

Standa rd NE ~,i 1”i, 1 thr uu 12 , - -1 , i , i i b. m ’ ‘I sp lash pm oof , a s taodard lm”ngth Magnenrol switch housing, A special
Type r n’  ‘, l , m i ”  i l l  and l ’Sp S “ ‘ I ’ll) 5,15111 Pt oof 

10 length lii ,~ is, iuq is I eqti’ri’cl to accomnoodane more than three
__________ — type S 1 swi tch nil h, l, r is iu ls

Tn ,lll’ .t,,in “lit exp los ion proof , w double
Opliona i 15 i’ l l , l I l b u , t  coon , ,i ’ ,, b Cl ,i c’, I , group ‘ ‘8’ ’  ii CONSTRUCTION
______ — The temperature of the lIquId to be cnt ittnII~d ,nflu~ rsces

SWITCH WIRING cnnstr ucnior i materials.  For lIquid temperatures sip to
r 450nF - a molded phenolic terminal board and copper

V I I I  ,li W ’ n I liq Ii, u i ‘ill o s’  j  lead in wires are used. A porcelain terminal board and
All , 

- 1 12 t,mc kn’ l i’l ,~1 copper w ires are used for liquid temperatures
T , ’ l , ’ i , , l , I I  h ,,iI l l I I’i t , i l nS  l~N ut I ng [) ,iqi ,i~nsl 

[ .... __. ove r 4500 F

2 © M A G N E I R O L  1974 
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~~~~~~~~~~~~~~~~~~



r~~ 

‘

~~~~~~~~~
-‘

I
4 

SWITCH IDENTIFICATION CODE APPLICATION

Thin’ f u i l l lc’.’l i l (I  Ch ill’s ,in’ - ,,, I t l im I ’ l l  to the Magnietrol m odel The type DPS-1 switch mechanism is used in ,ipplii ,il’iIl,’-
nnun nber III 50. 1 1 1 1 1  ilu ’ ’ , t u I l c a t l i I , u  r equ i r i ng  the switching of two c I r c u i t s  at the same t ins ’

such as to break both sides of a corrtro l c ur cu. t  It is ,i lsu i
used to carry two c I r c u i t s  of di f fe i  rig charact e r is t  cs sun In

CODE FORM FUNCTION a s both AC and DC current oh two d if fe ten t  voltages The
S11 SPST ‘.‘A K E  ON LOW LEVEL mechanism IS suitable for applicatio n s involving liquid

________________________________________________ 

temperatures f rom .300F, to 7500F . For temperatures op
S12 SPST ~l;.KE ON HIGH L E V E L  to 10000F , specia l m odi f icat ions are required such ,u’, 11m m ’
S13 SPDT SINGLE Pill E DOUBLE T H R oW  additIon of cooling f ins to the Magoetiol switch hi, l ius,miI l

Consult the area Magnetrol represe ntative tor ’ipia ,iI
NOTE - ill II” I1~ I 11111111) 9 C ’ 1 , 1 1 1  ohs Ire s~ 

- u l 1 , , l u I  ,, ‘ 11110 iS leve usel-f recommen dations
v PlC., ii l0,~il,’i iF  63 ’  (‘ nil,’ S i t  ~~, I i  I l i l k f’  on hish levei

.11111 Cilde S12 ,~ , i ’  ,,, , uk, ~ on low i m ’Si’i For multi level stage switch ing applicat ions two type DPS 1
____________________________________________________ 

mec han isms can he posutioned one al l- lvi’ the othi’n w Ith I n

a stan dard len gth Maqnetrol swutch 1)101- , rig, A combination ,

TYPE DPS-1 MERCURY SWITCH MECHANISM of Uric type DPS-1 and o n e  type S i  mechanism can also
be accomniodati,d in a standard len gth cover A spm ’ u ’ ia l
lengt h houu s lni q is required to accommod ani’ more lhi,inr two
swi tch niechat ’esms.

- CONSTRUCTION
Thi’ type DPS-i swutch mechanIsm u t I l I z e s  a molded por-
ce lain terminal board and rnicke l-c lad copper switch lead ,n

I,. wires for all liquid temperature app lmca t iorw .

SWITCH IDENTIFICATION CODE

The fol lowioct code designatuons are su f f i xe d  In the Map
netro l model number for sw utch ideot if lcat ion i .

5, CODE FORMI FUNCTION
S1D1 DPST I 2 CirCu il s , m,lk n’ on low level

S102 DPS I 2 c i rcu i ts , rn-ike on high hexe l

S104 DPDT Double pole double throw

S1D5 DPST 1 cocu it  normali y open , 1 C i rCu i t  norm.mliy closed

DESCRIPTION
The t~ Ill’ DPS 1 ‘,w:tch l15~~’(  h,o~~usm l l l c (11 1) ou  l Ies Iwo elec-
t r~i ’ , i F l y ,I ’ll,,i ,lll ’ s i n g 1 ’  pole l0’i i ’ i i lV  scs ’ ’ tc hes actuated at
the ‘,,in,u’ tIme l1~ a Sl,il1 F, ’  magnet assembly to pros ide
dos uble pole con tact  ,iu ’ t , u i i n  The typu ’  DPS 1 switch mech’
anism us designed to be d i i , ’ Il y it ’ ’e rc hanqeable with the
type S 1 sw’ tcln 1 1 1 1  I l,, l l ism usi ’ih In most Maqnetro l lIquid
level ‘u o t t o  F ’ , end I ln~’,- - ,c~ ‘ I  1 111’s

ELECTR ICAL RATINGS FOR TYPE S-i AND TYPE DPS-1 SWITCH MECHANISMS

LOAD 
110 12 0V Q  220 - 240V0 440 . 480VQ 110 120VQ 22O , 240VQ

Motor Rating ‘/1HP Yn HP ‘/~HP ‘iS IIP 1SHP

Full Load 9,8 A 4 ,9 A 2,5 A 5.2 A 2,6 A
Lock .d Rotor 58.8 A 29.4 A 15 ,0 A 52,0 A 26.0 A

Non lnd i ic ln ve 10.0 A 6,5 A 3,7 A 10.0 A 5.0 A

Pilot Duty 360 VA 360 VA 360 VA — —

Ii.Ill’ lu;c im’ cP ”  - ‘ tO / I I” l, , ,u , i i ’ , ’ , -  , , , sV ru , r n m ’ f l tS  ilQu,pped w ith a 5109 11’ S W u l .  S mechanism MuIn~pie swItch m~ chan,sms c , , , .,
I,, ’ i u lw l f l l i i , I l , , , lO IUL GululC i

Oil I S’ l  1 Ii’\ ”,i’ ,5~ F-, THR EE MECHANISMS
120 V AC , ‘/ ~~~ 

‘
~ HP 3613 VA si l l rlunv 120 V . AC , 51’ amp, HP 360 VA p,ior duty

‘4 1i V . A C , 6 5  amp, ‘
~ HP , 360 V A  pi lot ‘ I l i tS  240 V , AC , 5 5  amp, “, HP . 360 VA pilot duly

1 111 V . DC , ) amp “~ HP 120 V . DC , E n S amp. ‘ ,HP
240 V . DC , 5 inmo. ‘Ii HP 240 V , DC , 5 amp, ‘

~ HP

(j

~ 

0~~i S Nu n UL L

A4—1 2 ~

I

~

-

~
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SPECIAL PURPOSE MERCURY SWITCHES

DESIGN ADVANTAGES DESCRIPTION
Mercury switches of fer mau,y useful advantages including These special purpose switch mechanisms have been de-
these most important features:  veloped for use in vibration service applications associated

with compressor scrubbers in the petroleum and chemicalLONG LIFE - , - practucal ly no limit to the n umber of
operatIng cycles process industries, The type SPSI unit is of single pole

desigti while the type SPDPS-i mechanism is equipped with
NO BURNING OF CONTACT POINTS - , , in atmosp here two mercury switches for double pole operation , Each
of tier S gas inside the switch l ips to quemich ‘ a t OS  mechanism is desi gned to be directly interchangeeble with
EASY VISUAL INSPECTION , - , the glass tube permits the standard type S i  mechanism used in most Magoetrol
posi t ’ve ins pection oh the switch ,It a glance liquid level controls and flow switches ,

APPLICATION
The mercury switches employed in the type SPS 1 and
SPDPS.i mechanisms differ from the standard type S-i

TYPE SPSi VIBRATION RESISTANT mercury switches in  that electrical contact is established
M E R C U R Y  SWITCH MECHANISM between a mercury pool and an electrode. The electrode

is desi gned to dampen the travel of the mercury, largely
e l imin ating vibration caused false switching acutations. For
compr essor drive eng ine magneto shorting applications ,
spec ia l 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-

-- atur es from ,300F . to 7500F . lup to 10000F . with special
control modificationsl,

For multu- 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
mec hanisms,

CONSTRUCTION

Type of Mechanism Maximum Liquid Switch Lead Wire Lead Wire Ins ulation Termin al BoardTemperature

450°F Copper Silicone Rubber Molded Phenolic
SPS’l —

750°F Nickel Clad Copper Porcelain Bead. Molded Porcelain

450°F Copper Silicon. Rubber
SPOPS 1 Molded Porc,lain

750°F Nickel Clad Copper Porcelain Beads

C®
A4-13

4
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TYPE SPDPS-1 VIBRATION RESISTANT
MERCURY SWITCH MECHANISM

I

I

I
SW I TCH IDENT I F ICATION CODE
Ihu’ following i’cniu’ designations are s u i t l ’rI ’Il to the Ii’ ui l il u ’nnol model number fo r swi tch iden t i f i ca t ion

TYPE CODE FORM FUNCTION

S15 SPST Two Cir cuiils no Common Ground on Low Level

S16 SPST Two Circuits to Common Ground on High Level

SPS - 1 S17 SPDT Single Pole Double Throw

Sb SPSI Make on Low Level

S19 SPST Make on High Levet

S106 OPST Two SPST , 4 Circui ms to Common Ground on Low Level

1 SPST , 2 Ci rcuits to Common Ground on Low Level

— 

S1D7 DPST 1 SPST 2 Circuits to Common Ground on Hig h Level

SlO lO SPOT & SPST SPOT Plus SPST , 2 Circuits to Common Ground on Low Level
SPOPS 1 ______________ ______________ ______________________________________________________

S1D1 1 OPST 4 Circuits to Common Ground on High Level

S1014 SPOT & SPST SPOT Plus 2 Circuits to Common Ground on High Level

S1020 OPOT Two SPDT Switches

NOTE In side mounting controls the sc ’ i i t c huruq action m l  the SPST and DPST swi tches are reversed lnypical of
Model TF -62 and TF I’ll

ELECTRICAL RATINGS FOR TYPE SPS-l AND TYPE SPDPS-1 SWITCH MECHANISMS

AC DC
LOAD

1 1 5V  230 V 440 V 115 V 230 V

Futt load Mr,nr,r Ratin g HP HP — HP HP

Continuous Ind uc lnve Current 3 8  A 1.9 A — 2 4  A 1,2 A

Loc ked Roto r Cur ren I 2 2 8  A 11 . 4 A — 24 A 12 A

Non Inductive C,irrer, t 4 A 2 A 1 A 4 A 2 A

A4—~4 ~
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DRY CONTACT SWITCHES

TYPE 5-1M and DPS-1M DRY CONTACT For multi  level stage switchin g app lucat io ns , up  to t h u - i ’

SWITCH MECHANISMS s u n g li’ pole type S iM mechan ism s 1,111 lii’ positioned untie
above the othcn r w i th in  a s lanidaid leuigth Magniintnol switch
housin g. Two dosuble pole type DPS 1M on a combi rnaluont
oh one double pole arid one single pole niechanisnii can also
hi ,icco nimochated I ii the st anida r d boos i rig . A speci al I i nqt hi

~~~~~~~~~~~~~~~ 

hosus I rig i s n eq u I n m d  t o acconi ni’tnnh ~ite an y add I t I ona I sw I t cli
mec hati ist’ns,

TEMPERATURE LIMITS

S-i M

St andard Maqnie t m l  ninde I s i’q m u i ppind wi t It t y~~ n S 1 M .in Id
t y5)e D PS - 1 M swi tc h -i niiecli,iri~snns ,iu I’ I routed to tppl icat ionis
wht nnin Ill ’ lennper~utu re  oh thin luqu i icl to t~ n con tro l l in d (111115
tint exceed 4500F , I iii hig hii’r te niip er i i tsunes s pi ’c ual niodi-
l i i : , l t i im i i ’ , (l i ii  I ilqilili ’il s i m i li as the ,iddmn ioui oh coolinig h it is
to t h i n  M.uqn uetno l ssv ut ch i  hiou usiuig. Con sult the ,uu i ’ a  Maqr iet io l
n I ’ p res e t i ta tuv e  for special rirconiiniiendat Ion .

DPS-bM HERMETICALLY-SEALED DRY CONTACT
SWITCH MECHANISMS

DESCR I PT ION
DESCRIPTION

The t ’ipu ’ S 1 M ,i nu i l  DPS 1 II ‘-u ’,- . tc l n  rnu, ’ i ’ l i , iuu i s n nus ~ t u l m , ’i’ The hen met i- i l  l y si ’ ,ili’d di y contact switch mechauiismc arernaqnui’t , u u t l i , u l , ’Il u l ny ‘l u l l s  I sw tu: l u i ’ - , and ,ii, ’ li’sigi~ ’d to
1w , n n t i ’ u i  t i, lnitu’ ,l Iil,’ i’ ,- ,t hi the t ype  S 1 nii’ii ’u m u  y ‘ ,c v i t m ’li mccli adapt io uns of land innl’rchi,iniqllable w i th )  the standard S-1M

,uni sn ’n used in 11,1,1 M iqtieltn l l i q uu ir l  Ii’~ i’l coi utr o ls m l  f low and DPS- 1 M mechanisms , f m t t e d  w i th  min iature , metal

sw ,tct ’ ,” , The type S 1M nisr’ch’iatsisoi s’niplo’~s a single SPc-)T case d srra p switches whic h have beenu hermeticall y-seal e d

d r y  l- uint, i m ’t - .wi teh while thi’ type DPS 1M unit : I l m ’uu ll i u mt , lnu ’s in accor dance w i t h  mi l i ta ry  standard MIL - S-8805 , enclo-

two ,‘li’i ’ t t i c , i I I y l I iu l l ’ t i l ’o lh, ’ i l t  SPDT s~.’ i t u ’h,’s , ii’ t ii ,, liiI try a S m I l e  desiqti symbol 5,

si n gle nsnaqriel to p i n  - i i , ’ DPOT co n ta c t ,n’ t i n i u  These mcchann isniis iiu ’ spei im f ed for dry co n tact switching
app lica t ion is  involv ing liquid temperatures op Sc) 7500F

APPLICATION whinn i’ damp or humid atmospheres niay bin innicou ntte red ,

l u ’  t ypes S - i ~u ’ m in I DI’S- 1 -~1 s O i ’ - l u t u  u ’-: .iil’ ‘01 OI l i l y sill’ The int i’nu l i  of the riucta l cased switch is t i l led wi th an

i’ u l icif in li,’u i,l stanid, itd met cony switches for p p m  lin us in uert gas to help quench ,uncs

wl u. ’t i ’ in ch - u i ’ ,- is li ndes inal i le  or prnhili 1 , 1  suc h us in I I Switch VAC VDC
lit i i i t l nu l i  ,ip l n u - I - in nn , I i u m  - I,i m ’t m u  - nq or ‘ill l i i  pool ’ i n i stall I Sw itch I IIdentif ication II Load II Description Code ii 28 I 115 2*1.11 ,11115 T l i i ’  .,‘ s~n’ i li In mi’ch ,mniisms .111 ’ lu l -u t i y : i l t l i u m t l ,Inu i n i ’ ,Ili l Ii I I IL I
ss ’ :t l i  the type S 1 no n  u ly  ‘,~~~ , n i - l u  ninI’I ’h , i i h i s n ni u i I : I n : n , u r . I u q  I SPDT I S.1HM Ii Resistive Amp I
the need b llI ’,~~I’i ’ il c .il i ln n ,ut i n ns on ni iml i u’ i l  ‘ 110 1 ,11 open I 1 I 2

.itl rnq co ni ’pu ’ iu i ’ n t- . L DPOT S 1DHM Inductive Amp 2

ELECTRI CAL RAT I NGS AND SW I TCH IDENTIFIC A TION CODES
FOR TYPE S-1M AND TYPE DPS.1M SWITCH MECHANISMS

The onas imum tempera t u i ne  of the liquid to Ii ’ cot itt olle rh mn i f l i u i h n uu - i’s the available electrical ra t ings , The ta li l i’ below lists
,I’r u i q ’  for two liquid tempera tu re  ranges ,urnbieiit to 250°F - to 4500F -

Maximum Switch Volts AC Volts OC
Liquid Switch Description ldent nf icat ion Load — — — ______ ______

Temperature Code 120 240 480 120 240

NonInduct ive Amp 15 15 15 0 .40 0.20Standard SPOT COntac ls S1M3 ________________________ _______ _______

Standard DPOT Contact s S1MO4 

Inductive Amp 3,8 2 9  — 0,05 003

Horsepower I
I 

1 4 — — —
250°F — — —

Special SPOT Contact s Non Inductive Amp 10 — — 10 1.5 m m .
Si M3OC _____________________ ______ ______

‘ 
For DC Service ______________________ ______ 

3,0 max ,

Inductive Amp 3.80 — — 2 2  —
Special DPDT Contacts S1MD4OC
For DC Service Horsepower lv — — ‘n —

Non-Inductive Amp 5 5 5 0,40 0,20

450°F 
Standard SPOT Contacts S1M3H ______________________ — — — ______ ______

Inductive Amp -. — — 0,05 0.03

St.i ,nd4r d OPOT Contacts Sb MD4H — — ______ ______

II I —Horsepower i ll - ,, — —

A-1— 136
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TYPE M-1 and M-4 DRY CONTACT TYPE M-4 MECHANISM
SWITCH MECHANISMS The type M-4 switch is des ign ed for two level stage switch

ing appli ca t i on s ,  The mechanism in corporat es two SPDT
DESIGN ADVANTAGES snap switches , eac h actuated by a separate magnet assembly
The type M-i arid M-4 switch mechanisms solve application for independent switch operatit ig levels , The type M 4
problems unapproachable with mercury switches arid offer switch mechanism is ideally suited to narrow level ran ge
the fo llowinig useful features: applications where approximatel y one inch of level travel

is suff icient to sequentially actuate the two switches , lEx actVIBRATION RESISTANCE , , - the dual niagtiet swi tc h ing
le vel travel required us determined by application condition sprinciple is ideal for use on excessive vibrat ion appl icat ions .

INSENSITIVE TO MOUNTING POSITION , , , the type TEMPERATURE LIMITS
M i  or M~4 switch niechaoisms assure posi t ive switch oper-

Stan idard Magnetrol models equipped wi th type M- 1 andationi in unstea dy i n ns n1i ’? at ions such ,ls shipboard ini stal la
t i( i iiS , or where the Magnietrol in strument must be mou n ted type M-4 sw Itch mechanisms are l imited to applicatIons

w here the temperature of the liquid to he con trol led does
,lt an ang le deviating f rom the ver t ica l

r ro t  exceed 4500F - For hig her temperatures special modi
HIGH DC RATINGS - , . sp,’i:ial SI’DT switches a r e  avail- f icat ioos aie required such as the addition of cooling fins to
able fo r high DC rat i n gs , t he Magnetrol switch housing. Consult the area Magnetrol

represen tative for special recommen datio n s,
DESCRIPTION
The type M 1 arid M- 4 duy cotitjcn switches offer a hig h TYPE M-1 DRY CONTACT SWITCH MECHANISM
degree of vibration mesistanci’ Differing from the stan dard
mmn rcury switch mechan ism used in most Magnetrol iristru

/
meo ts , they employ dual magnets to actuate the switch,
The magnets are secured to a pivoted switch actuat ing
rocker arm assembly O n e  magt et actuates t h e  swi tch at
high level , t he secon d actuates the switch at low level , t hus
one magnet us a lways holding the switch ri position.

APPLICATION

The type “M” switch mec hat i isms are ideall y used in app li-

cations inv olving excessive v ibrat ion or in marine inistalla-
t i ons where the motion of the shi p or vessel woul d inter fere
wi th the normal opmn rat iot i of mercury type switches. The
type ‘‘M’’ swi tches can he adapted to most Magnietrol
models which emplo y the ‘,tanda rd type S-I mercury switch
mecha n ism , I

”

-

TYPE M 1 MECHANISM

This mech,iiu icm us designed for sing le level st age switching
app l icat ions and is avai lable with a sing le SPOT switch or ~~~~~~ 

. ,two SPOT switches arranged hot DPDT operatio n .

ELECTRICAL RATINGS AND SWITCH IDENTIFICATION CODES FOR TYPE M-1 AND TYPE M.4 SWITCH MECHANISMS

The masimuni temperature of the liquid to be controlled inif l uences the available electr ical  rat ings , The table below lists
ratings for two liquid temperature ranges ambient to 25001, and 2510F , to 45001,

Maximum Switch Volts AC Volts DC
Liquid Switch Desc n i pt non Ident ifi cation Load — — __________

Temperature Code 120 240 480 120

Non Inductive Amp bS 15 15 0,40Standard SPOT Contacts M13 ________________________ — — —
Inductive Amp 3.8 2,9 — —

Standard DPDT Contacts M14 Horsepower ‘I (4 — —250°F — — —
Special SPOT Contacts Non-Inductive Amp 10 — — 10

M 13DC ____________ — — —  ____For DC Service
Inductive Amp 3.80 — — 2.2

Special OPOT Contacts — _________

M14DC Horsepower i’For DC Service ‘S — — S

Non-Inductive Amp 5 5 5 0,40Slanda rd SPOT M13H ________________________ — — — _________
450°F Inductive Amp — — — —

Standard OPOT Contacts M14H Hor sepow er i i,, I , — —
A-l-16 7
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PNEUMATIC SWITCHES

TYPE i-i PNEUMATIC PILOT SWITCH DESCRIPTION
The Magnetrob type i-i pilot mechanism is the simplest

DESIGN ADVANTAGES form of two position pneumatic control, It incorporates a
Like all Magnetrol switches , the type J i  pilot mechanism tingle pipe bleeJ nozzle that is opened and closed by a
offers the user many unique arid useful features - several flapper assembly magnetically coupled to a liquid level or
o f the most important are l isted here, flow seins ing device,

ADJUSTABLE - , , the pilot nozzle cati be f ield set to The type J’l pneumatic pilot is unterchangeable wi th the
open or close at ei ther high or low liquid level . stan dard type S i  electr ic switch mechanism used in most

CORROSION RESISTANT , . all operating componen ts Magnetnol liquid level controls and flow switches, A dual

are oh stainless steel and are suitable for use with well heac~ 
pilot type J- i mechan ism is available for two level stage
swi tching applications,gas ,is well as regu lar instrun’ienit air,

ADAPTABLE - - , the type J’l pilot can he fur r ’ns hed as APPLICATION
an optional switch niechaniism on most all Maguietro l liquid
level con tr ols and flow switches The J-1 pilot can be used to posit io n a diaphragm actuated

contro l valve by acting as a bleed gate ni the air supply line
SUITABLE FOR TANDEM OPERATION - - a dual pilot to the valve diaphragm. When the J-1 pilot nozzle opens It
type J-i mechan ism is available fon two l1’vi’l stage appli- bleeds air faster than can be supplied through a suitable
catu ons. restriction fitting locate d in the supply line , thus un loading

t he valve diaphragm , The J - 1 pilot us also used in exp losive
or hazardou s atmospheres to pneu matically operate a remote
electr ical device such as a press u re switch located in a non-
ha zardous area,

CONSTRUCTION
- The standard type J- i mechanism with silicone rubber

coated flapper is suitable for applications where controlled
liquid temperatures do not exceed 40001, A spring loaded
ball valve assembl y replaces the standard f lapper-nozzle for
temperatures over 4000F.

Air or Gas Supply

- -
4 

- -Wi
- 4 1

Bleed Restriction - 
-~ 

Type J-1 Pilot Nozzle -

INeedte Valve ) And Flapper I

Diaphragm Motor Valve

BLEED RATES

Bleed rates at several supply pressures are q iv e n n below for the two standar d nozzle sizes ,  The sta rudard 1 16’’ diameter
nozzle is designed to seal against 100 PSIG suppl y pressu r e The al ternate 3/32” diameter  nozzle is d esig n ed to seal against
60 PSIG supp ly pressure

SWITCH AIR FLOW , SCFM AT VARIOUS SUPPLY PRESSURESNOZZLE 
IDENTIFICATION

DIAMETER
CODE 10 PSI 20 30 40 50 60 70 80 90 100

1/16” J 16 .80 J 1,50 2.10 2.60 3. 10 3.50 4 ,00 4.50 1 5,00 5.60

3/32” J 19 1.20 J 2 2O ,,,j,,, 3,10 ~~~~~ ~~~~ I ~~~~ 1 — I — 1 — i
A-I —17 8
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TYPE J-2 PNEUMATIC PILOT SWITCH APPLICATION
T he type J-2 mechanism us des uqnne d to  operate un der thin

DESIGN ADVANTAGES vi brat ion and corrosive co nd i t io n s associated with pelro
— The type J - 2 pilot , u k1 ’ all Magiietio l switch mechanisms , eun-n ini d :us try applications such as scm ibhn i’ u level m ‘ i t t  il oil

is dmnsug nied w i th  ni1iuiy su nique ,irnd useful features - - several  natural gas compressors , The ball valve a’ s ’’ I n ul y us u i i n i

u t  t he roost umpor tdni t  are I sled lii i e~ str uucted of type 31 6 stainless s t i ’ u ’~ f u n  good corrosion

NON-B LEED . . . the type J -2 pil n u ’m iu u s er v es  m r l S t t  unienit r e sus t an n u : e  w hen operating with well li&’ail gas con tai n ing

,iir (or operat in g çj , is1 . W it h  111 51i~~O port closed , onl y t he V ary in g amounts of hydroge n sulf ide ,

en trappe d c low nis t nu ’ ,uu ii ,u un betwe untu the valve and the pnie uu- The type J-2 mechanism cat i be uused to opera te diap hiraqrnr
mat ic c ~t m l i t  1)1 0 5 li ,uiis I - . to t hi’ in no 51)11 Ii 5’ . act uated valves to con t rol the I uqu id I u ‘vi’ I u n t a i i i’ ‘. or v i’ss i ’  Is

VIBRATION RESISTANT . thu dual rnagni us l u l i -s iq u i  pro - It IS also used in c o n j u n c t i o n  wi th p r np nntmo u ua l  p n u u ’ u u n u i , i l u u

v iu l i ’ s  P i l s i t i s u ’ va lve l l O s l t L i i i u i u u I i  uuni iler v it n ra t uo ni  co nu r l u t mo ns , i’v i’ l controls as a positive overriding s a f e t y  device to p c
ven t tan ks fronii oven f lowing, or run n i n g  dry

FIELD ADJUSTABLE . . . thii 10111 valve ,u s su ’ u n n tu l y can be
f ir ’ IuI j u l l u u s t i ’ul to  iit ) i’ i’  or clos u’ the suu pply port at ei ther CONSTRUCTION
hugh on low lio n , u t u m i g  I ‘ 5 1 ’ I

The type J-2 mechanisni u t i l izes s ta in less  s t i ’ u ’ l  arid alum
FAST OPERATION - . - run m u u h u s i u l i ’ n , m t  mmi i  u im ’ u ’ml l)e given to unuurn con s t r uc t i o n  t hroughout with hug h s t r e n g t h  ALN ICO
tiotile s i / l u g c u t  l m l u ’ u ’ m l u a t u ’’.

’ ’  A smu ig lmn s i t u’  t n ,ull va lve us niiaqnets . The standard mechanism us suita b le for applu-
used t o ,  al l app l i ca t io ns  ca t io ns with controlled liquid temperat ures up to 4500F ,

For higher temperature app l icat io n s  special ‘‘0” u rig seals
are used,

PER FOR NCE
- The tables below represent typical performa n ce of the stan-

dar d type J - 2 pilot mechanism ,

ri”~~~~~~~~~~~
L ~~~~~~~~~~~~~~ 

10 20 30 40 50 60 70 80 90 100

SUPPLY PRESSURE PSI  C.

AI R F L O W  THR OUG H J ~ CONTROL LER

DESCRIPTION -‘ 6 ~~~~~~ .—.. e - - -  --.— . - ‘ -.

The type J 2 nlech,mnli’ ,nh is a o m ,up act i n g  non lil i ’ cmt ty pe z 
~ 

—‘ ‘ ‘
~~~ 

— - -
~~~ 4—- —- ‘ — — ——

pneumatic switch incorporati n g ~i magneticall y operated ~ . ‘ - ‘— —- “ - ‘  — - ‘ - —

~ t hree way ball valve ,i’.si ’t ni lul y The ball valve posit ioned S ‘1 - — __

~~

.. .‘ — -- ““ ‘ “

~
“ ‘

by a magnet assem bly iupi ’n~ s a suupp ly port allo wing air 2 . . -  4 - — .  _._4 ._
~~~_....... .......

or nperat inq 9,0 1 to  f l ow  to the operated equipment , such  1 4- — — -~~~~~ - —- —-
~~~ —--—-4 — -4 — 4 -

as a diaphragm acn u iat i ’ u l  cnntrol va lve As the magnet as se m I.. — I
10 20 30 40 50 60 70 80 90 100bly pivots in n i’spo ! is i ’ ni l  .1 chan ge in , u t t n , i r t imn i i  s leev e inns-

lion as w h i m  atl ,iched to a b i t  li Ib i s’, iii q ,i 1 1 5 1  m g  I quid SUPPL S PO E SSUOE P S I C
level the ball va lve  closes the s u pp ly port and s imi mlta ni e I iMl ro F ILL  AND EMP1 y A 100 CUBIC INCH
ousl y i ip . ’ mm s the i - v l i .~~, , t  1 1 1111 a l l ow i ng  the pt e s s u u r e  in the u H ~i

S,’iii P PL A C E D  AT O U T P UT  Ot j  ‘ CONTROLLER
ope rate d equipment to htced to atmosphere.

The J 2 1i- it  mecha n ism is available as inn optional switch 40 PSIG S ’A \ IM I J M SUPPLY PRESSLIR E iO STA NDARD J 2
PN EUVIS T I C  CONTROLLER SPECIAL CON ST R UCTiONmechanism on most ~ . u g r mm ” m l  liquid level controls designed A V A I L A B L E  FOR J 7 MECHAN” .~ TO OPE RA II AGAINST

fnr cinq le level stage ,llip l icat ionis , SUPPLY PRESSURES UP TO A t OO PS1G ‘ ‘ 0 5  ‘‘i

A l — i s  g
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STANDARD SWITCH HOUSINGS

TYPICAL MAGNETROL SWITCH HOUSINGS io t , ut i l u l i ’  t h rou gh 3600 for mis - ri w i l i n g  Thin splash Proof
(Type S-i SwitCh Head) arid mous tunin Proof vers io n s il n u ’ b u t t e d  wi th appunpi ni

seals to exclude undesirable atmosphere,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I lii’ exp losu ot i  proo f u ’ nu m ’ losu ure co um ’ ,l’, rs of a hi - , ’ ~‘ d im ly

cast iron housing cover t hreaded into a cast urois h o u s i n g
base, The assembl y includes gas kets In provid e vapor proof
m u l l i s t n  uu i ’ t i O O . The hosis inig lu _ u se us equi~tpi’d w i th  a sun iq l in

~ ,

‘

I

’

SI~~~~~ 
~~~:~~

s u it con mnc n non wh I cli us nolan able 3600 for

- 

- 

_ ~ 
STANDARD HOUSING DIMENSIONS

NEMA 1 
, -

NEMA7 &9

A v a n i t y  oh swi tch hou usinqs ~i n u ~ avam la blu’ lou  , l lu lu i i i l - i ’ m  Ill W

h ost Maqni i’tro l controls A b ti’ i h i l l’s  to nhi’ general ~ i m ~nosm ’
i ’ u m i b u i ’, uuu i ’  inc lu din splash proof , moist ure proo f a nuu l
suon i t , , u m f  di’sig rns . A si~l i ’ e t i o r n  i t u i - i l i ’  t ,ilnli’ to t l ni ’  app t i 

TYPE OF COVER W X V Z
i ,u l , sua  o f I b m ’ var ious M ,en m u i ’lrol l ’ i m mi , i l im t s  is qison i  ii ’bo i~- Standard Short N” NPT 5 ’ ,, ” 4 ’S” 3’~”

CONSIRUCTION DETAILS Standard Tall N” NPT 7 ~,“ 4’S 3’ ,”

The standard , sp lash proof and m o m - t u l l e  pnoo1 enc los u res  Es p losion Proof Short 1” NPT 5%” 5 ’S” 4”
emp loy a deep drawn -,ted housing cover b i t ted  to an Esp los uo n Proof TaIl 1” NPT 7’4” 5 ’S” 4”
als umunum (lie cast housing base, The housing bace us f inn-
nushed with a single ~ ‘‘ NPT conduit connection ‘ N cli is NOTE. Dimensions mn ,ss ’ ,i ,n,e S m i l l i i ’u ’l i i’  ch,uniqe is m l i i  ‘ill n u l l - u

SELEC TION GUIDE TO MAG N E T R O L  SWITCH HOUSINGS
NEMA ® Recommen del

Type Description App lication Magnetrol Hou- .ing

i i-n et ii P u t ij i msu ’  i , i m i i , ’ i m  ,i ;i ,lii Can inns mm m l i ’ x p im s i ’ u i  to imn i ,si i , i I  u s e , ’ co t ,nl it i ons St,i l ,u~ m m d ’ ’

‘u t m , 1 I ‘ h ’  
f ) i ’o mnu ’ il tru ‘ ‘ ‘l iii Ii’ f ,iilinq nnlols num ,e Oi d i r t  Suit ,nlnle for u se fl rumoii ng O~ lfi1S Spi nch P

3 ‘,‘,‘. h, ’’ iii ’’ , , s m , int Sujul ,-rlnlp lu- in ,i’,i’ m u i i l u l o i ’ i S  to  O i l ’ ’ ,’, Ii’ t i lOteCt loni  1n( I i uf lsn spu’ i l i eu wp,inhi’ m h,u f ,m ,u I ~ \ l , m , ct i i ,i’  Plo im I Q

‘ii Il - ‘in I - m l,’ De sugruerl s ’  u’ s ch ili’ L i e n ,  nq n,ni n Su I t u n e  lit ,  qenler ‘n i ou trl u- rm,u ,ippl ‘i- il ions 51 ‘ m o m  re Pr not ©

I,  h No in  m u,’ of w ,nnen , r’ t i i  ii- . , m m s , m m i m when s m l l u i m ’ i - n i ’ii no a 66 GPts I st’eam ot water 
Sl,,,’ ,t li p P,,mit I ©.1 , 4 ) l i j p  n i l / / i , -  un a m i n i m u m  rim s n ,ul i u i- lu ten Ii’et

15 q _ i s s u ’ m i —i i  enclosure ill’t Irui’ iI I - - . u’~ i- S m i l e u-lust S iu it milu le iou non ha,, l Oin,’, ‘ ,ii.,u 1 ,115 51 , - ‘ ‘ , i i i m  p P m m , , ui 0
- 1,0 0 , , ’ ’  l i Eu ’ Iuml  S i l i u m ’  u s - , ,  n spill’ ’ water (‘ im i m s t i l l  E,um - n~u,~

liii’,,’’ n i ’ di,,,’ , u m m u i ,i - . i t , O f l %  - ‘ ‘ h i - i ’  e x p i o c u v e o m po tent u iu i l i,i p s r ui l u c i t e  .1 t l i i i l sphu  l u’s
I , . 

~‘5pri I spiosion i’’ , ,
- — 

I ‘‘rim, sui ’p ,in”- . . m ,uu ” i ‘i i  enc lude dust , inn ii l w m s  oil or i i uu i i ,u m m t seepage 
I ~~~ ,i- u ‘ d i p  I,,, fl i l m . m / , m ’ d , l i i s  iOc,inions 

I

— —  

0’s.l’ ,i m ,  ,u F E n’ , ‘ - i -  M,’n,,u~ l i m i t s  ,‘i c c o i , a , i,,, r i , i s S ’ ’ -  ‘I m ,i , ns

,l ’ u sp  o u m ~~ ri non hazau, l t ’ , , s  it . i r o n  ,n ’ l ’’- ,lli OflS

A.! -19
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OPTIONAL SWITCH HOUSINGS

TRANSPARENT HOIJS(NG COVER EXPLOSION PROOF HOUSING
(Type S-i Switch Head) WITH DOUBLE TAP CONDUIT CONNECTIONS

, ~~ ‘
-

~~~ “ I~ —~~~~~

- 

~~~~ 

3S~

1~~~~~

s ’

~~ 
_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Exp losion proof switch housings wi th double tap  coniduuit

‘m s, Shoir ( l u s u ’ u

‘‘0’’ Ring Se,ils I S Ti l l  lO lw ’ u

‘ - - _ • l NPT
Conduit‘.‘ NPT

Conduit
‘rap “sso~f~4~ ~~ - , 

i

NOTE Dimensions given ,iue sutui ec n m m ’  ch unute w ,thou I m m i i i ’

DESCRIPTION

conn ect i ons are used initerchangeabl y with stand ard Mag
DESCRIPT I ON ne trol s teel and ex plosion proof housings in ,up~ I i l l  o n ’ ,

The t ransparen t  hou sing m ’ ov u ’ u  us uo u’d interchangeably with where two currents of different voltages are being cont in l ;i ’ u l
the standard M,im;ui,’~rol steel houus mnig in appl icat ions where and elect r ic  code requ u ires separate co ndu i t  u o u r n n l ’ m ’I - m o m s

it us desu n alul i ’  Iii im ’s pnu - t  I hum switch mechanusm wuth ouut for each, They also provide convenience for ‘ ‘ s e r m i’s ’ ’ I

nee d for i ’ovi ’u removal It also a l lows p05 1 50 visual den- wur u n i g connections in multiple u ’ m m i l l n u m b  amna nq l’ mu ’i m t s
tufuc a tion u it swili’h posiT ion i m f  I - or ‘‘on ’’l

CONSTRUCTION CLASS 1, GROUP “B”O
The housing cover us molded from LEXAN a higher per - EXPLOSION PROOF HOUSING
fo r mance pol yca rhonate resin manuifacnured by the General
Electr ic  Company. Les,in ex hihu rs high impact strengt h,
hugh heat resi stance atnd us u l n i ,uvi olet stabilized for ex-
cellenit transparency ret e ntionu.

TEMPERATURE RAT I NGS
Thsm t t , u i m s p l r l ’ m u t  h ’ i ’ m s , ’ i g  i ’ im v l’ n  is suitable for ambient tem-
peralun is lum’ Iwi u’n .10°f and 2300F

DIME N SIONS
T hi- t ransparent  cover is  d i’ i ’l ’l’ -~ intercha ngea ble wi th  the
NET ,’A 1 steel cover and lay emi r dimensions are identical ,

CAPACITY
The cove r is designed lii accommodate up to three type S 1
swinch mechanisms , or tw o  double pole (type OPS- II switch -
mechanisms

NEMA ® A PP L ICAT IONTYPE NO,
DESCRIPTION

G,’mii’ i ii Purpose
The class 1 , grou p “B” housing us of the ex p lnsion u proof2 N1i l,i~h Proof
t ype  approved for musi ’  in hazandous locations having hydno-

3 ‘ .‘~‘u ’ , u r lm i ’ r  Resistant Q gen a t tn  ;sphenic potent ial . Thi s housing us const ujcted of a
3R Raun T ight® s~~~’oi1 al loy and u ses openings of long threaded riosu ’

tolerance design to protect  against the high deqn i’e of flame
4 W i l t 1’,q f ut Q propagation associated w i th  hydi oqeti

a i i ,, , , . u m u l  \i , i , , , ,  a, I ro r ;  A;,oi’,an,on C i , ,cs ! . ,  iir,ml,l

F o, list ’ onl y in non 4 r a ,a rdo,u ~ iocaru o n alit,’ I s r i ’s

.\ l - ’
~~

()
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SWITCH WIRING

g 

WIRING PROCEDURE DPS-1 , SPDPS-1 & OPS 1M DPDT SWITCHES

Ma qnni ’tro l sss’ i Ich niech~t rnusunts ,iuuu t hos is inmq’, it n’ 1 ‘ i T ’ l l ’  II u_ - I m , n ,,c m ‘, I u - ‘,,- - -

fon nsi axun t ) uun n i ease o f s u m u i m i  I Ii tnu u ’ i’ l u , u!lusnit h i 1u- - .1 t i n  ‘ ‘ ‘ ‘ ~~ - - 
~ 

‘
i~~niunua l block l u m i s i l i , t i i i ’il i i i  t u m l i  c u s s , ~~it f i  t nuu us inn u i  i

,
ov i’n  ~—  - - - { a 

‘
~ ‘ ~ i ]_ . - —

~ 

imnuiovi’ d - Te n nii ur ual u ’ouu uur ~t l  i l i u m ’ , ,Ir I’ pb _ u i u n l~ m i  I ni l I ’ m ’ ’ i I l u I ~ 
~ - - 

I
coIn cide wi th  t h i s ’ in cnmnionu u is i ’  I 1~ - ,n - . ‘ ,nm, n u - lr Iuuuui ’ .- i - u l  ‘

~ ~ ~~ ~ I r~~ 
? ~ - •

liii ’ tOt~l t,ll)le thu rouig f r a bol t :Tl )mi n . ~ ,_ulln w i m u u m ’ , . ’ m u i , ’ m u I  4, 1 ~ ~ 1 
b ~ 

~ ~posin~m u u i i n m l t  uhf  coiid uut opi’niinq A I ,l u i m u u b  omim mu g ii u u u u u ’  l i i i,  1, “ J , 
~ ~ ~ 1 ~ ~

i

~

, ~~ f u u b b m u s N ’, 
E I ! ~ -

r - _ _ -~’- - 
~ <~~ ~ 

L~~~~ _

I l_ iisi’,u ’ im l~i,i’-i’ in k ing  .,~‘t il s~ ls i ,iur d t ° ’  r , , m ’ u  I ‘ i~ ui l t i it  ‘ - ‘ . “ 
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S K I N N E R  E L E C T R I C  V A L V E  D I \ t S I O N

New Br i t a i n , Conn ect icut

M A I N T E N A N C E  A N D  C L E A N I N G  I N S T R U C T I O N S

C, V5, X5,  Q5 and VbI  Ser ies  V a l v e s

I, Shut off p r e s s u r e  to the valve and e l e c t r i c  c u r r e n t .  The valve need not be removed f r o r n u  t he  t i n e .

2 , R er u n o v e  nu t  at top of coil  cover , Cap, coi l  hous ing and coil  can then  be r e n n u o v e d  f r o m  bod y.

3, t lsing spec ial Sk inner  wrench  nut ( S k i n n e r  I’a r t  V O - Z 3 3 I  u n s c r e w  the  s leeve  a s s e n u b l v  f r o n u  t h e  body ,
DO NOT use  a pi pe w r e n ch , as a w r e n c h  m u u a v  c r u s h  t h e  s l eeve  a s s emb l y and r n m a k e  t h e  s a l v e  unu i pi - r a l  m c i - .

4. In or d e r  to comp le te l y d i s a s s e t i m b l e  t h e  Q5 c a l v e , it  i s n e c e s s a r y  to r e m o v e  t h e  snap r i n g  f r o m  the  r i -
cess  in the  l iot t oni  of t he  c a l v e  bod y or in Q5 v a l v u ’ s  u i a n u f a c t i a r e d  a f t e r  11108 a t h r e a d e d  p lu g c s u t l m  ho le s
f i t t i n g  the  V u ) -  ,~ 33 wrench  nu t .  The cap, “0” r i n g and p i s ton  rh l a y t hen  he r e nn o v e d .

IN S P E C T I O N :

I. I f t h e  valve fai ls to o perate , t h e  coi l shou ld  be c h e c k e d  to m a t e  s u r e  it m s  not  burned  Out ,

z . Occasional ly,  if n u i sh a rn dled , v a l v e s  may t e a k  at t h e  f lange seal , If t h e  n u e d i u n l  i s  a l iqu id , such  a l e a k
h a y  d an u a g e t h e co i l , A f l a n g e  l eak  f l ay  he c o r r e c t e d  b y t i g h t e n i n g  t he  s l eeve  a s s e r u i b l y u n t o  t he  v a l v e

bod y or rep lac ing  the  f l ange  seal . l ’ se w r e nch nut . Sk inner  P a r t  VO-  233. Do not  u s e  a p ipe  w r e n c h  on
the  s leeve  a s s e m u ~bl y ,

3 . if  t h e  valve t e a k s  a t  t h e  seat  or the  p lu n g e r  st i c ks in the  energ ized  pos i t i o n , e x a n m in e  t he  soft i n s e r t s  in
t h e  p l u n g e r  an d the  i n s i d e  u) f t h e  s l e e v e  a s s e m b l y for  t h e  p r e s e n c e  of e x c e s s i v e  d i r t  or w e a r , I f t I m ’ mn -

s e ct s  show consi d e r a b l e  w e a r , the  p lu n g e r  shou ld  be rep lace d,

4. If the  va lve  deve lops  a loud b s u z z i n g  no ise , e x a m i n e  t h e  i n s i d e  ,f t h e  s leeve a sse m b l y an d u p p e r  p o r t i o n
of t h e p l u n g e r  and r e m o v e  all f o r e i gn m a t t e r  i n u b e dded in t h e s e  p a r t s . C a u t i o n :  In T h r e e -  Way  and 1 m u -

W a y  N o r m a l l y Open Sa l v e s  be ca re fu l no t  to d a m a g e  t h e  s l eeve  sea t .  C l e a n  t h e  p lunge r  a s s e n i u b l y  and
s ea ls  with k e r o s e n e . Do not e x p o s e  the  rubber  p a r t s  to any t v ; u e  of c o n i m e r c i m s l c l e a n i n g  f l u m i d ,

S . If ex t e r n a l  l e a k a g e  o c c u r s  a ro u nd the  cap of the  Q5 va lve , t h e  seal should be r e r n u o v e d  and i n s p e c t e d  fo r
i m p e r f e c t i o n s .

If t h e  va lve  l e a k s  in t e r n a l l y ,  ex a m i n e  t he  p i s ton  i n s e r t  f o r  e x c e s s i v e  w e a r .  Al so i n s p e c t  n m a i n i ’ x l m a u m s l
o r i f i c e  fo r  d i r t  a c c u n m u l a t i o n . sc r a t c h e s  and n i c k s .

If t h e  v a l v e  is s lugg i s h  d u r i n g  ene rg i z a t i o n  and d e - e ner g iz a t i o n , c h e c k  f o r  d i r t  a c c u m u l a t i o n  it w e a r  on
both p i s ton  and p is ton  bore .  The p i s t on  should s l ide  f r e e l y  in to  t h e  p i s T i 1 n  bo r e  w i t h o u t  b ind ing .  I n s p e c t
an d c l e an  a l l  p a s s a g e w a y s  of d i r t  or f o r e i g n m a t t e r .

P EA SS EM B L 5’:

R e a s s e m b l e  the  valve by fo l l owing  t h e  d i s a s s e m b l y p r o c e d u r e  in r e v e r s e  o r d e r ,  M a k e  s u re  t h e  s ea l  at
t he  f l a n g e  end of the  a s s e m b l y and t h e  r e t u r n  s p r i n g  a r e  in p l ace  when  t he  s l e e v e  i s  s c r e w e d  i n t o  t h e
body.  A f t e r  s c r e w i n g  t h e  f l a n g e  into the  bod y and b e f o r e  a u s s e n i b l i n g  t h e  coil  to th e  v a l v e . i n i s  a d v i s a b l e
t i  app ly p r e s s u r e  Ii, t h e  Oor t  w h i c h  l eads  to the  bod y c h a n i b e r  and check f o r  l e a k a g e  a round  t h e  f l a n g e ,
If t h e  v a l v e  has a s leeve  p o r t , t h i s  por t  at t h e  top of t h e  v a l v e  m u s t  be capped to mu iak i’  t h i s  t e s t .  It t h e
i i i e d i i m n u m  i s  ai r or  g a s , l eaka ge can be noted by app l y i ng w a t e r  to t h e  j o i n t  and w a t c h i n g  fo r  a i r  bubb les .
If t h e  m t , nlul imu n l  i s  leqs i id , l eaka ge is  r ead i l y a p p a r e n t , DO N O T  ti gh t e n  the n u t  it  t h e  t o p  of t h e  coi l  hosis-
i ng ‘ii i u ’ssls ’el y ,  s i n c e  do ing  so wil l  put  an undue  s t r a i n  on t h e  s l eeve  ; u u s n ’ n n ~ l ul ~

R E P L A (  tb ~.I F’,NT P A R T S :

O r d e r s  fo r  r ep l acemen t  p a r t s  should i n c l u d e :

1. Par t  Deicr i p t i o n
2 . Valve  N u m b e r
3 , V o l t a g e

t t s u ,u’’I ‘u , , m r  A 5—2
j h e. - m s C d  3 - o f  fl S , ‘n , l
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~~~~~~~~~~~~~~~ SKINNER VALVES

EL~~ C T R  IC

SKINNER ELECTRIC VALVE DIVISION
THE CREST OF WJA LtIY SKINNER PRECISION INDUST RIES, INC. • NEW BRITA IN. CONNECT ICUT , U S A

WORLDWIDE DISTRIBUTOR DIRECTORY
UNITED STATES San Francisco Atlanta (cont .)

ALABAMA 151 t e n t h  Street

JAY INSTRUMENT & SPEC IALTY COCALIfORNIA INSTRUMINT COMPANY
532 Armour Circle , NE.
Phone 873 613 7 Zip 30324Phone 863 0350 lip 94l03

Homewood (Birmin g ham) HASKI I I NG I NF t RING A SIIPPL Y CO HAWAII
ACt IVATION , INC Phone 863 1489 Zip 94 103 Honolulu

I . ‘ _ ‘3 I o sun mni St -S t

P0. Bon 58067
West Valley Asenue COLORADO 3111 COMPANY , INC.
Phone 8/I 0353 Zip 35209 429 W auakamuto Road

ALASKA 
Denver Phone. 848-0337 Zip 96817

HA~gf l  ING INII RING A SUPPl Y CO IDA HO
, , ‘ fm ,’ S l f ’ ’ u , iml A ,u lAnchora ge f’hone .t .t I .~ ‘ .i lip x o : ’ t u m  BoiseA lASKA INSIRUMINT COMPANY

~~ 

Rot 4 l l ’3 .‘, A m ,-i i ’ ‘, I 5 , - ’, 1 I tON I i~iiRl’ PAUL ROBERTS CO.
- I ”  .5 1  - 1  A Phone 277 96 1? Zip 99~ i~l~i Phone m - ’ ~~~~~ i - : , ‘ , ~ - u , ,’ i 

S08 OF POWER TRANSMIS SION PRODS.
P0 Box 7218
Americana TerraceARiZONA CONNECTICUT Phone 344 844 2 Zip 83705

Phoenix Brid gep ort Idaho FallsAIR ORAUIICS COMPANY P t, i .. ill ‘~ ‘~ ‘ i l l
P.O Ban 11689 ii ‘, ,‘ -I , . - PAUl ROBERTS CO
1135 N 29th Avenue i’h,i~ c u ’ . t ’  - lip llam a SUB OF POW[R TRANSMISSI ON PRODS.
Phone ‘1-1 8-114 Zip sso i P O ~ Box 222 9

465 South Utah
MET ROPO LItAN StJPP I V CO West Hartford Phone 522 7455 Zip 83401
30~S West Clarendo ur Avenue s m l  - V A T  I
Phone 264 1Q03 Zip 85011 1- ‘ - ‘ ,iu~~iin ~~~~~~ Pocate llo

Phone - ‘ I ’  ‘ - ‘191 l ’p  06110
PAUL ROBERTS CO.$ Tucson SII - I If I.’ H ‘ , I I  N ENI  SUB OF FrOW ER TRANSMIS SION PRODSAIR t)RAUL ICS COMPANY I’~~ ] L I ’ . E l ~ P0 Bat 16 89

2021 East 13th Stnee t - l i i  Nu’ ~~ ‘ u ’ A. ,’h i , , r ’  850 South Main StreetPhone 62 4 7604 Zip 85119 Phone ‘ i . 4 4 i 1 Z ip 06110 Phone 232 3672 Zip 83201

ARKANSA S FLORIDA ILLINOIS
Little Rock Hialeah (Miami) 

Broadview (Chicago)
JAC N TY I ER ENGINEERING CO AIR E QU IPMENT COMPANY
6 112 Patterson Avenue S t  West 20th Street CATCHING ENGINEERING COMPANY

Phone 885 5 3 /1  Zip 33010 2101 Roberts DrivePhone 562 2296 Zip 72209 Phone- 344 2334 Zip 60153
Jac ksonvilleCALIFORNIA ChicagoCIR CUIT ENGINEERING , INC.

Burbank (Los Angeles ) 8421 Atlantic Boulevard AIR CONTROL, INC.
Phone - 721 1414 Zip 322 11 2917 West Irving Park RoadHASMEL ENGINEERING & SUPPLY CO. Phone 463.0035 Zip 60618

Phone 843 4000 Zip 91502 FLOW PRODUCTS , INC
100 F Graham Pla5e Or lando

H A R R Y  P EF U, INC. 26 26 West Addiso n Street
Montebe llo (Los Angeles ) F’O Box 2513 Phone 528-2000 Zip 60618

100 55 1 iv ingslOnn St
1501 01 ‘ T AN SUPPl Y COMPANY Phone 843 1251 Zip 32802 NORMAN EQUIPMENT COMPANY , INC.

11 1 ,1 Sun Greenwood Avenue 71359 South Western Avenue
Phone 72 6 ~4 It lip 90640 Tampa Phone 434-2300 Z ip 60620

Oakland HARRY P LEU, INC Peoria3701 Grace St
CO N VA I INCORPORAT E D Phone 877 5805 Zip 33607 NORMAN EQUIPMENT COMPANY , INC
4 1, ’ Pern illeton Way 2727  NE.  Adams Slreet
Phone 568 8922 Zip 94621 GEORG IA Phone 685- 1092 Zip 61603

San Diego Atlanta Rockford
fi A i i l i f  I VAl Vt P. SUPP lY, IS” ACTIVATION INC OF GA NORMAN EQUIPMENT COMPANY , INC.
lIlt o~ -~ — Stre et 1252 Murphy Ave . SW 3815 Br oadway
Phone ‘I 4 . 13 Zip 92110 Phone 755 6691 Zip 30324 Phone 398-7535 Zip 61108

A5-3
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INDIANA MARYLAND MONTANA

Fort Way ne Baltimore Misso ula
TEC HACKETT ENGINE ERIN G. INC CURTIS ENGINE P. EQ UIPMENT CO , INC. POWER TRANSMISSION P. BEARING

P 0 Boy 57 6120 Holab ird Avenue PRODU CTS. INC

646 Guowth Avenue Phone 633 5 161 Zip 21224 r’~ Box 1011

Phone 742 8261 Zip 46801 Montana & Russell Sts
LOUIS H HEIN COMPANY Phone 549 6452 Zip 59801
4905 Pent ington Avenue

Indianapo lis Phone 354 1800 Zip 21226
JAY INSTRUM ENT P. SPECIAL TY CO. NEBRASKA
1901 55 15th Street Cocke ysvi lle OmahaPhone 539 6494 Zip 46202 AIRLINE HYDRAULICS CORP.
T EC HACKETT ENGIN EERING , INC Beaver (tam Ind uistnia l Path SKARDA E QUIPMENT COMPANY . INC
P 0 Box 68514 107 Beaver ST P.O. Boo 3568
623? 1 aPas m ail Phone: 667 4300 Zip 21030 1227 So 22nd ~t
Phone - uj 9 6327 Zip 46268 Phone 422 0430 Zip 68103

MASSACHUSETTS
IOWA NEW JERSEY

Needham Hgts. (Boston)
Bettendo rf FLUID POWER PRODUCTS , INC Maplewood (Newark)

NORMAN E QUI PMENT COMPANY , INC 19 Keauney  Road THE A I ROVA I CO MPANY

F’ 0 Roe 694 Phone 449 2440 Zip 02194 43 Newark Way
3813 State Street Phone 76 1-4 150 Zip 07040
Phone 355 5305 Zi p 52722 South Walpo le (Boston )

KNOX , INC Cedar Knolls

KANSAS 
Foxhu l l Oni ve JARETT INDUST RIES , INC.
U.S. Route No. 1 I I Sadd le Road
Phone- 668 12 70 Zip 02071 Phone 539 4410 Zip 07927

Kansas City
P OW E R FI OW SYSTEMS INC West Spring fi eld Clifton
140 1 I,i iulai Tra t l i m ’way K N O X , INC. LOUIS ft HEIN COMPANY
Phone 347 702 4 Zip 66 115 94 Doly Ci tc le 2 Pleasant Avenue

Phone 788 9691 Zip 01089 Phone 471 2111 Zip 07013
Shawnee

SIIARruA i1,,I~1~’st I’,r COMP4 N V . INC MICHIGAN South Bound Brook
PU Bon 3 1 1 4
12212 lolunson Olive Detroit DAHL GOEHR ING V. ASSOCIATES . INC
Phone 631 /001 Zip 1,6203 80 Main Stnee l

RALPH 0 ERNEST ASSOCIATES . INC Phone 469 5454 Zip 08880

Wichita 12818 Punitan Avenue
Phone 861-7311 Zip 48227

t Flt ilE) M i l L S  5(’ NEW MEXICO
INDUSTRIAl . AIR & HYDRAULIC EQUIP.

- i t  ‘ s i  z ip ~~~~~ 
co. A lbuquerque
20430 Sherwood Aven ue
Phone 366 8134 Zip 48234 AIR DRAIJ LI CS COMPANY

P 0 Boo 6509
KENTUCKY Fenton (Flint ) 3117 Clate mont Ave NE

Phone 345 342 1 Zip 87 107
Louisville K U N O I N G E R  l IP I D  POWER , INC

100 Alloy Drise
iAY INC T RI IMT NT & SPECI ALTY CO Phone- 629 2248 Zip 48430 NEW YORKin i” o R m , ’l Road

7 ’ S  6609 Zip 402 11 Grand Rap ids Brookl yn
81 11 ll~ i’~’~ POWER , INC BARC LAY . AYERS & BERTSC H CO
O-’~ Ti “- p lane 1655 Steele Street . S W  T R I StA l l  SUPPE r COMPANY OF N Y

02 161 ! ,urira m, .1 Av n , m u -

I ~~~~~~~ ~~,j 1000 lip 40218 Phone 452- 3251 Zip 495 
Phone 647 1. 21 lip 11207

LOUISIANA MINNESOTA Buffalo
Baton Rouge 

Minneapolis ERIE INDU STRtA I SUPP lY CO - INC

AIR t NGIN[l RING & SUPPLY COMPANY 2075 Fil lmore Av enue

O’,’A i i 5C  27 19 I tr a r ik l in Avenue Phone 835 8813 Zip 142 14

‘0 1 ‘ - ian ’  3337 Ph o n e - 335 4181 Zip 55406
it , ’u, ‘lpn e~a St~~ ’ T Mount Vernon
f’b n,’ 5 7  565 / -p  70821 J I - BRA.AS CO

Phone 1369 3246 Zip 55423 550 South Columbus Avenue
Harvey 

84 West 18th St reet POWER DRAULICS NIELSEN . I N C

Phone 668 3800 lip 10550
A I R I ’ F ’ 1 1 ’ I  NO.
PIT ~~~~ 

MISSOURI New York City
Phone 161 ,‘,‘ill / Ip  70058 St. Louis MO NOGRAM PRODUCTS CORP . INC208 1’ - ‘5

IOH N HENRY FOSTE R COMPANY . INC 14 Wooster Street
10140 Midwest Industria l Blvd Phone 966 4080 lip 10013

MAINE Phone 4270600 Zip 63132

Port land Spring field 
North Tonawanda

8 0 SUPPL Y CORPORATION
f I N .  ‘1155115 u N C , I N I I R I N C ,  CO OZA R K FLUID POWE R P0. Boo 549

52 I I ’mnn ‘ ‘ ‘ n ” S I . ’ St Louis St 601 t r u e  Avenue
Phone 11-1 ‘ , I i  Zip -1111  ‘lion,’ 869 1301 lip 65806 Phone 1393 7601) Zip 14120 “5-4 
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7 Roc hester Lakewood (Cleveland ) Redmo nd
i;l NES EI AI R HYORAUL IC SAL ES, INC. LA KEW 000 TOOL & SUPPLY CO MPANY POWER TRANSMISSIO N P. BEARING

I m’ I.’ HumIsOn Avenue 1388 Riverside PRODUCTS. INC

F ~ 
Phone 266 04.’l Zip 1461 7 Phone- 221-4820 Zip 44107 P.O Boo 17/

125 East Evergree n

Syracu se Toledo Phone. 548 4561 Zip 97)56

CI NFSE I ME NOON AIR HYDRAUL IC MIDWEST FLUID POWER COMPANY
SAL ES . INC 4325 Harr i s  Street Rose burg
6600 b y  flood Phone: 478 9086 Zip 43613 POWER TRANSMISSIO N & BEARING
Phone 43 1 1549 Zip 13057 PRODUCTS . INC

Tonawan da OKLAHOMA 
P.O. Boo 838
I227 N E. Walnut

IIAV A 11 El U I D P O W E R , INC Oklahoma City 
Phone 673 5549 Zip 97470

.1(155 Nuag~ita lulls Bled.
Phone 691 6642 Zip 14150 NIX SUPPLY CO. Salem

p 
~ Boo 94936

NORTH CAROLINA 2230 South Prospect Street POWER TRAN IMISS ION P. BEARING
Phone 677 6622 Zip 73109 PRODUCTS, INC

Charlotte 
P.O Boo 271

Tu lsa 2255 McGilchrist St., S.F.

Cv . IN: 
Phone 588 0780 Zip 97302

1141 Com mercial Ave NIX SUPPLY CO.

Phone 312 105.1 Z ip 28205 252 1 Charles Page Blvd.
Phone 582 99t5 Zip 74121

fIilB[Rl S. HUDGINS COMPANY PENNSYLVANIA
P.1) 1f~u .  172 17
L I I :  M ’Aiwy Road OREGON 

, Allentown
Fuhooe 366 488 1 Zip 28.’ 11

A’bany 
LOUI S H H E I N  CO MP A NY
444 East Cedar Street

Clemmons POWER TRANSMISSION & BEARING Phone 435 9661 Zip 18103

‘
.
~ I N C  PROD UCTS, INC

Etor 088 P.O. Boo 726 Brooma ll (Phi la.)
L ot 30 As hti~ld Drive 102 S. Maun Street
F’tuou ,,, . m I ’  , I “ I ‘ / ip  21022 Phone 926 .t286 Zip 97321 JOHN C. WH IDDETE COMPANY

630 Parkway

OHIO Coos Bay Phone 35 3 6343 Zip 19008

Akron 
POWER TRANSMISSION P. BEARING
PROD UCTS , INC Erie

B W HO’~t RS . MPANY P.O. Boo 240
F’ U Bou 1030 824 N Front Street E R I E  I N D U S T R I A L  SUPPLY CO . INC

1130 ‘
~5 “ ‘ ‘ ~T ” Pt  

PI .ine 267-41 59 Zip 97420 P.O Boo 6004

Phone . “.‘ 525t Z ip 44 )09 
931 Green garden Blvd.

Eugene 
Phone. 453-6031 Zip 16512

Brookfield POWER TRANS MISSION & BEARING
I 1111 iN DlI StRi A : SUPPI r - ) INC PRODUCTS . INC. Cornwe lls Hts.
25111] 1 u ’i~

,3
~ 

Onis ’ 516 Lawn e nc e St reet AIRLI NE HYDRAULICS CORP

Phon .1 1.15 411’S Zip 444 i Boo 1354 Expressway 95
Phone: 342 - 8104 Zip 97401 Industrial Center

Cincinnati 1-95 & Stteet Road
Klamath Falls Phone 638 4700 Zip 19020

lAY S’1 IR IJ MI NT P. SPEC IA lTY CO
‘ill ’  ~ ~~~ 

iS ,u0 , .e A ueo , e POW ER TRANSMISSIO N & BEARING
Phorr v 733 520-) Zip 4’~, 15 PRODU CTS . INC. Pitts burgh
B .5 ROGERS CO MPANY 

P.O Boo 936
710 S 6th Sttee t 

RIf lER E N G I N E E R I N G COMPANY

h i ,  f5,’uIII,i Terrace Phone 884 0623 Zip 97601 540 Delwar Road
Phone .~11 5860 lu 4 5215 Phone 882 9700 Zip 15236

Cleve land 
LaGrande

POWER TRANSM ISSION & BEARING West Cons hohocken
ii) FOMI ’ONE NTS. INC

11811 EaST 185Th SI 
PRO DUCTS. INC LOUIS H HEIN COMPANY

Phone 486 5880 Zip 44119 
Drawer G 1151 Matsons Ford Road
1 507 Je tferson Phone 828 5500 Zip 19428

Co lumbus 
Phone 9634 186 Zip 9i850

B iS RO GERS COMPANY Medford RHODE ISLAND
11,44 W 3rd Avenue HYDRAULI C & AIR EQUIPMENT CO.
Phone 29 4 5636 Zip 43212 123 4 Court Street Providence

Phone 779-3911 Zip 97501
Dayton BRIAN SUPPLY CO

IT O  t ’i . t R l IM[ NT & SPECIAl TY CO POWER TRANSMISSI ON & BEARING Fluid Power Division
PRODUCTS , IN C 111 Chestnut Street

m - J : - l u Unyden Ro.id
Phtne ‘ql~ ,~3 73 lip 4 543 9 

120 9 Count Street Phone 272-6400 Zip 02903
Phone - 779 4045 Zip 97501

B RO GERS COMPANY
169 I .,‘.l He lena Street Portland TENNESSEE
‘ i n ’ :” 2 3  9112 Zip 45404 HYDRAULI C & AIR EQUIPMENT CO.

Euclid 1 925 N W Quimby Chattanoog a
PhOne 2 22 3295 Zip 97209

AIR OI L PROOIICTS . INC AIR DRAULICS. INC.

Sub ot II W Rogers Compa l i POWER TRANSMISS ION PRODUCTS P0. Boo 3186

21 70 1 tuc~’sT e n Road 1107 N W 14th Ave nue 1308 Fast 23rd Street

Phone 531 1720 Zip 44117 Phone 227 1271 lip 97209 Phone 698 4061 Zip 31404
A5 -5
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Kingsport UTAH Seatt le (cont.)
HYDRAULIC & AIR EQUIPMENT CO.

ABERNATHY THOMAS ENGINEERIN G CO. Salt Lake City 440 1 Airport Way S
5,15 537 F. Sullivan Street
Phone 245 6151 Zip 37662 HASKEL ENGINEERING & SUPPLY CO Phone 682.1681 Zip 98108

359 Ironwood DriveMemphis Phone 487-2238 Zip 84115 
WEST VIRGINIAFLUID POWER OF MEMPHIS THE RAIN S COM PANY

~~ 

Boo 14797 P 0. Boo 15547 South Charleston.‘.‘48 Dunn Road 3/0 Ironw ood DrivePhone 743 112 2 Zip 38114 Phone 487- 5678 Zip 84115 JAY INSTRUMENT & SPECIALTY CO
114 D Street

: 
VIRGINIA

Phone 744 9406 Zip 25303TEXAS

Dallas Wheelin gRic hmond 
SC OTT FLUID POWER P RODUCTS. INC

AIR DRECO , INC.
P 0 Ron 3565 7 LOUIS H HEIR COMPANY 3825 Jacob Street1471 Prudential Drive 5/39 Hull Street Road Phone - 232-6 006 Zip 26003I’hone 638 7070 Zip 75235 Phone 276 4305 Zip 23224

VIRGINIA CA ROLINA CONTROLS CO. W ISCONSINHouston 
P0 Boo 12084

‘ A I R  D RECO . INC 104 So. lou shee Street Mi lwauk eep~ Boo 10928 Phone: 648 2808 Zip 232412.’30 Governor Circle West 
NORMAN EQUIPMENT COMPANY , INCI’hone €81 4601 Zip / 7018 136 Nort h J2 Oth StreetWASHI NGTON Phone: 771-3100 Zip 53226Midland

Seattle Waukesh aI INO ’ ) FL ECTROMA TI C . INC
Ti 1) Boo 4096 HASK Et ENGINEERING & SUPPLY CO. PRICE ENGINEERING CO , INC4580 West Hwy 80 206 South Brandon Street 285 Nort h Janacek RoadI’honn e 694 9644 Zip 79701 Phone 162- 7222 Zip 98108 Phone- 784.1260 Zip 53186

CANADA BRITISH COLUMBIA ONTARIO
Mississau ga (Toronto)Vancouver V6J 1L8

DYCON LIMITEDALBERT A CANTECH CONTROLS LTD.
1601 W est 4 th Avenue  3063 Universal Drive

Phone 625-4350Phone- 736-2851Calgary 
OttawaCA NTEC II CONT ROLS LTD 

COW PE R COMPANY L I M I T E DBoo 52111 Postal Station A 
2 70 MacLare n Street220 Gl ennione Trail SW. MANIT OBA Phone- 232.7338Phone 252- 8151

Winni peg 10, QUEBEC‘ 

Edmonton
A P P L I E D  HY DRAULIC S COMPA NY Lach ine (Montreal)i 4 .NIICH CONTROLS LTD D I V I S I ON OF POWERC ON LIMITED COW PER CO MPAN Y L I M I T ED1056/ - 111 th Street 865 Wall  Street  677 — 7th AvenuePhone 425-9810 Phone: 786-5808 Phone- 637-6746

EUROPE ENGLAND GERMANY
ARCA CONTROLS LTD. DRUMAG GmbH DRUCKLUFTGERATEAUSTRI A Queen ’s Engineering Works Glarnerstr ass e 2Bedford Postt ach 222DIPI ING OR TFCH N HEIN Z ZOEBL Phone Bedford 6037 1/6 788 Sackung en/RheunI Its UNO AUSFUI’IRHANDE LSGES m b ft Tele e 82486/ 7 Phone 824 1 8242M.u :ia T here sue nstr asse 5 Cable - Pum pbedfo r d Teleo Teleo 792333Wuen 9

Phone 72 53 91 
HOLLANDId es /5382 FINLA ND

ERIKS NV.BELGIUM EN SIR OMS MA SK I N AFFAR Voormeer 33
A leuan d ersga ta n 7 A lkmaarIA DYNAM I QUE APPL IQUEE S A  
Post Boo 10310 Phone 0220041911 or 18877P .e Tenbosch , ~ Helsinki 10 Telex 5715 11050 B ro sse l s Phone - 11421 Cable EPR APhone (02) 45.91 16 Tele x - 12511 ISubsid iar ies at V laard ungen .tu ’ Iu,~ 76385 L A D Y N A  B 

Eundh ovee Fnschede)
DENMA RK FRANCE IRELAND

OIl? SCHW EITZ ER A S S.E.I .E.M. GILPOY AUTOM ATION LIMITEDlli’’m’,u~.3g5t 27 Tour d’Asnieres 17 , Douglas W est1,1)1) Glostrup 92606 Asnie res CorkPhone lOll 45.3044 Phone (01) 1914444 Phone 1021) 33676t e r ~~o 15057 Telex - 6247 1 Telen 8449
A5 -6
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EUROPE (Contin ued)

ITALY PORTUG AL SWEDEN
HO N EYW E LL SpA VALADAS LIMITADA GRAN ZOW A/ B
Via V utto t Pusani 13 Avenida D. Car los I Tryckerigatan 10
2012 4 Mula tt o 60—Lisbon 2 57100 Nas.sjo

Phone 62.45 Phone: 663113 Phone 0380/74300
Te ’e u 3209? Cable. Valadeuro Teleu 3169

Tel eo- 1866.Valado P

SPAINNORWAY SWITZERLANDASESORAM I ENT OS Y SUMINISTROS
‘ MORG ENST IERNE & CO. A.S INO USTR IALES S A. SPECK EN AG.ln~ enio is Iurnna (“A.S I S A . ) Bocklinstras se 16P B 6688 Rodelokka LIeu Y Mata 154 Post lach 256Konghelleghl 3 Barcelona - - 15 8032 ZurichOslo 5 Phone 32 10550 Phone- 01/34 62 63Phone 3729 40 Cable - Condif luid Cable MetallurgieTele x I 1/1 9 Te lvo 54 170 HIDRA — Barcelona Telex 57327 — Speag CH

INTERCONTINENTAl.
AUSTRALIA ISRAEL PUERTO RICO

BOUSTEAD WOOD PlY LTD. lV l BLASS P. CO LTD GONZALEZ TRADING . INCTechnical Divisio n p.o. Box 912 P.O. Boo 13067 (Santurce)P.O. Bor 148 (Day P. E gerton Sts.. 39, Peret~ St ., Tel-Avis 
Ave San Patricio No 38Si lverwater)  Phone - 625566 
Rio Piedra s Zip 00908Erm ingtorn 2115 Ca ble - Zvib lassc o 

Phone 783.9380Sydney, New South Wales 
Te lex . 325 2489 (Via RCA)Phone 648 3922 JAPAN 3859253 (Other)Cable “Wunwooded” Sydney 
Cable - CONTRATele x /90 2265 1 JAPAN CONTROLS COMPANY , LTD.

Iiuaoch Office Central Post Office Box 1187 Branch Ponce
P 0. Boo 120 141)/ Oily Rd.) Kow a Bldg. No. 3
S Melbo urne , Victoria , 3205 1 1 4 5, 1 Chomv Akasaka SINGAPORE , 14Phone 69 7501 Munalo ku . Tokyo 107

Cable ‘Winwooded ’  Melbourne Phone. 584 4251 ALPHA ENGINEERING (PTE) LTD.
Tn - ,,, /90 32795 Telex - /81 - 2649 1 No. 27A/ 8 , Lorong 13

A so Ade la ide , Brisbane , P. Perth Cable Wayaco ls Tokyo Geyland
Btanc hes Nagoya , Osaka Phone: 461831/2

Cable. “Alphaeng Singapore ”BRAZIL SKINNER INTERNATIONAL . INC Branch Of fice.
Tokunaga Building, 202 ACO ENGINEERING Sdn BhdI I OW BEER S A CO MERC IO F INDIJSTR IA 82 Yam~sh uta cho , Naka ku Koala LumpurI d i’ .u Postal 22 10 Yoko hamaUI .121 RUA TREZE DL MAIO , 204 Phone 1045 1 681 4568 SOUTH AFRICASao Paulo Cab Ie Skinner YokohamaPhone 256-4 115 & 256-3 497 s. ~ . INSTRUMENTAT I ON SALESCable LOW BEER — S. PAULO (pfli ) LTDTele i 0309151 PBSP O BR MEXICO Private Bag 1001Branch Rio De J?neuro ENTERPRISE , S.A. Edenivale , Tran svaa l
Rodriguez Saro No. 424 Phone- 53-2571/2

INDIA Mexico 12 , D F. Cable - INSTRUM
Phone 5 34 60 20

ll,T: i INTL RNAIIONAL AGENCIES Telex- 011- 71 184 TRINIDAD
P Ii Bag /059 Branches Guadalajara , — - Monterrey
‘a lh’j radas Estate PROCESS EQUIPMENT CO. LTD.

Bombay 400 029 NEW ZEALAND 14 , Hugh Street
Phone 533 076 P. 0. Boo 166

~ti ” NUC EON ICS BOUSTEAD , W OOD (Ni .) LTD San Fernando
P0. Boo 9164, Newmarket Phones- 652 4889 & 3422
11 McColl st. Cable PROQUIP

IRAN Auckland Branch Office.
Ph one 500 - 728 96, Abe r c romb y St reet

l i -Al l  PAHNA B INDUSTRIAL COMPANY Cable BOUSTFA D AUCKLAN D Port Of Spain
P0 Box 3222 WEL LINGTON OFFICE Phones - 62 34452 . 353 40
i.jf, Roosevolt Avenue GPO. Boo 2738
lvht~ rn Cor. Cable & Tar a rtaku Sts

Phones 82 ’11 ’) 2 3.62’1I48 05 2482 Wellington(~ 13:,’ I’AII NA ItI NC O Phone 554 144
te m ni . 43 6 Cable BOU SIFAD WELLIN GTON

“5—7



SKINNER DISTRICT AND AREA MANAGERS
NORTH-EAST DISTRICT North & South Carolina , Wisconsi n , Iowa , Minnesota , North &

Eastern Tennessee South Dakota , Sas katchewan &
Metro po l itan N.Y .C. & s. v. BorreL li — Area Manager Manitoba , Canada
Northern New Jersey 6026 Kingotree Drive R. F. Reierson —

~ A re a Manage r

AA .  Todres - - - Area Manager Charlotte , North Carolina 28210 3004 West list St.
328 Georgian Dr. Phone: (704 ) 525.9496 Minneapolis . Minnesota 5542.3
Paramus , New Jersey 07652 Phone (612) 332 - 1041

Phone: (212) 227-2470 MID-EAST DISTRICT SOUTH-CENTRAL DISTRICT
Eastern Pennsy lvania Northeastern & Southeastern Ohio Texas , Arkansas , Oklahoma ,
Delaware , Mary lo .ad , Virg inia Western Pennsy lvan ia & Lou is iana , Southern Miss issipp i
Rothenheber & Wurts , Inc. Wheeling, West Vi rg inia

N. A. Bowers -‘--- District Manager
53 Cricket Ave. G. A. Weaver — Area Manager p ~j  Box 20792
Ardmore (Phila .), Pennsylvania 19003 p. 0. Box 30155 Dallas , Teoau 75220

Phone: (215) 649.6300 Parma , Ohio 44130 Phone: (214) 352 - 3543
Phone: (216) 391 8115

Missouri , Kansas , Nebraska , Co lorado ,
New Eng land States & Quebec , Canada Southwestern Ohio , West Virginia ,
R J Kelly — Area Manager Kentuc k y & Indiana G. A Comstock - - Area Manager

170 / Walnut Circle
400 OLd Connecticut Path W . M. Redman — Area Manager Blue Springs , Missouri 64015
Fnarnt ung harn (Boston), Massachusetts 01101 2465 Oo(ord-Reily Rd. Phone; (8161 356 - 2244

Phone: (617) 326-3550 Oxford , Ohio 45056
Phone: (513) 681 3405 WEST-COAST DiSTRiCT

Upper New York State &
Ontario , Canada Michigan & North Western Ohio Northern Cali fornia

C. W. Blessed — Area Manager Northwestern States , Alberta &F R. A. Rushton — Area Manager 323 Wimb leton
18) Pond View Heights Birmingham, Michigan 48008 Vancouver , B.C. , Canada
flocl iester , New York 14612 Phone; (313) 564 5633 C. W . Bubler — District Manager

; Phone. (716) 244.3180 
~
, o. Box 175

San Rannnotn , California 94583
NORTH-CENTRAL DISTRICT Phone San Francisco

SOUTH-EAST DISTRICT Northern Ill inois 
(415) 885-2209

Southern California,
Southeaste rn States M. Stevenson — District Manager Arizona & New Mex ico

Skinner Precision Industries , Inc.
R. G. Burkard — District Manager Room 604 0. R. Parmaley — Area Manager
2220 RandOlph Ct.. N.E. 1211 W . 22nd St. P. 0. Box 25430
A t lanta , Georgia 30345 Oak Brook , Illinois 60521 Los Angeles , California 90025

Phone: (404) 237-3306 Phone: (312) 654-1886 Phone: (213) 477~9272

HOME OFFICE EXPORT EUROPEAN
Skinner Electric Valve Division DEPARTMEN T H EADQ UARTERS
Skinner Precision Industries , Inc
95 Edgewood Avenue Skinner International , Inc. Skinner Europa By .
New Britain , Connecticut 06050 95 Edgewood Avenue Schen’pdeel 30

Phone. (203) 225-6421 New Britain , Connecticut 06050 Roosendaa l , Holland
TWX (203) 225 2591 Phone: (203) 225-6421 Phone: 01650 — 35855
T e len (199 203 TWX: (203) 225-2591 Telex: 54053

R A Fradl , General Sales Mgr. Telex: 099 203 W A G .  de Wit , Marketing Director

A / 2.2
Rev 1 /6/75
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PRESER V ATIVES
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PH ESE RVATI VES

I
The material in this appe flCliX is intended to provide layaway personnel a quick

reference for the prose~~ative and packing materials requi red to accomplish the layaway

job. ‘I’he material has been extrated from M1L—1 ’— l W F  arid TM 38—260 .

1 . Specifications for preservative materials

112c I)escription (Not Number * Title
Specification Title

P— 2 Thin Film Preservative MI L—C — 1617 3 Corrosion Preventive ,

(Soft 1”Um , Cold Cr .  2 Solvent Cutback , Cold

App lication) App lication

P— 9 \‘e ry l~ ght Preservative V\ ’~ 1,—h ( 00 Lu bric at ion Oi l , G ’ncra l

Oi l (Cold Ap p l i ca t i on — PLL I’pOSC’ Prese r~’ati~’c ,

Water D isp la cing ,  Low

Temperature

P—U ) Engine Preservative MlL— 1~—2l260 Lubrication Oil, Internal

Oil Combustion Engine,

Preservative

I’—1 5 llvdraulic Preservative * Hyd raul ic Flu id ,

Oil Preservative

Notes:

a. Complete list of preservatives are designated in MIL-1’-I lGF . These

items are only those specified in this procedure .

h. Above compiled from M IL — P — 116 F , page 12 , Table 11 , Preservatives.

I
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(, • * Federal/Military Specifications: Latest addition and or amendment to

be adher ed to .

r ci . **Material not designated by M IL Spec Per MIL-P~ llG F.

2 . Description of Preservative Materials

The follow i ng informat ion re lating to preservative miterials is intended to

provide layaw ay personnel with required informat ion relat ing to the  preserva-

tives specified in th i s  p lan.

a . P— 2 — ~l I I , —C — l ( i1 73  Gr.  2

Th is is the standard preserva t ive  m a t e r i a l  for exposed carbon steel

surfaces. The mater ia l  forms a non—hard  f i lm , with a maximu m th ick—

ness of 2 n’i i l s (0.01 )2 inch) ,  w hich can he removed wi t h rela t ive ease

us ing  solvents .  I”or applicat ion , it can be cut back with solvent or

fl1 iX(’( I wit h ?s l I I ,— C— 161 73A Gr. 3 (P—3) to provide a thi nne r coating. It
is  U5€ ’(l at ful l  strengt h on exposed shaft s, couplings, outside of valves ,
et ( ’ . , and (I il Ll t ( ’( I for US C as a preservative for in terna l  surfaces of

equipment . Thi s material  wil l  normal ly require an overwrap of plastic

sheet ~pape r for externaL application. If the grease is allowed to  become

hot (summer Weather ) ,  it may flow from its application location . Do Not

use thi s material on bearings or other part s that move in contact with

another part. For lubricating service, use P—1O or P—i l .

! . P-9 — VV- I.-800

This is a light we ight preservative oil with added corrosion inhibitors.

It should he used on closely fitted parts and assemblies for indoors

storage such as machine  tools , etc.

I

I
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I

c. P -b — MLL—L- 2 1260 (Type I - 10 wt. and 30 w t . )

This is preservative lubricating oil . It may be used for lubrication of

compressor crank cases, pumps, ring oiled electric motors with sleeve

bear ings, blower hearing housing and speed reducers, gears , or

in any location where an oil was used for lubricat ion.

Speed reducers, blower housings and steam engine crank cases and

other places using a small amount of oil may be left filled with thi s

lubricant. Do not USC this oil as a preservative oil on the exterior of

valves, pumps , steam engine cylinders, compressor piston rod s and

cy linders because it does not afford as muc h protection as P2 or P3.

In specific app lications , 10 weight oil has been specified for use rather

than the 30 weight oil.

d. P—15 (no MIL Spec. )

This hydraulic preservative oil is standard hydraulic oil wit h corrosion

inhibitors added. It is used in all hydraulic cylinder ‘reservoirs for

storage corrosion protection.

3. Specifications for Storage Materials

The following materials are required during layaw ay operations .

These specifications are intended as a guide , and approve d commercial

equivalent material s may be utilized for these lay away actions.

Specification Description

L-P-375 Plastic Sheeting, Flexible , Vinyl Chloride (Note: as available ,

use L—P-5 12 , below)

L-P— 5 12 Plastic Sheeting, Polyethylene

L—P-00524 Plastic Sheet , Polyethylene , laminated , nylon reinforced

I
B-3



I Specification Description

PPP-T-97 Tape , Pressure Sensitive , Adhesive , Filament Reinforced

( Note: This is the equivalent of case house tape.)

PPP-’r— ~;O Tape Packaging, Waterproof

I
I
I
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WAT ER T EST
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WATER TEST

The operator vill  c lc ter r i i ne  that  all the valves in the system are closed , and
all of ~he exte ra ~~l and inte rn a l  control  loops are off control. before any of
the tec~ pra cc- ~~~~~ are l;c’;un. The necessary  valves ~‘n d loops wi l l  lr ’ en ab le d
only ~it the pr~~~~r t i m e  in the sp e c i f i e d  sequence of’ events. (Refer to
AppenJ ia  C for a~ l t es t  shcet data)

1. p~~~~.:::-_T~~ T — The operator wi l l  f il l  the  dayt ac.ks wi th  vat er  anJ v er i f y
th a .  t~ .e ic~t ~~~ nt Ic  eycr ~: U f u ~ r r c p er ~ y ar. d tha t  there  are no .1 u:i~ .s

The fo1lcvi~~ ic~~Lrun en t at i c r i  an d control  tes ts  w i l l  be done :

a. p~ Y f:~:h: LhVE I. CHECK — One at a t i n e  the fo l lowing  act ions wi l l  be
Icr ~ orned on the  loops l i s t ed  cn \Y ? ~ T f l h h T  (Gr oup  A ) .

1A. — Veri f y the  level measurement

lB. — V er i fy  Hi/Lo  absolute alarr~s

l~~. — Put t~ie loop on con tro ±  ana v e ri ly  vaLve action

1D. — Verif y high level overr ide

b. i~~i;.’~~ : FE~ 1Tu:T CHECK — Dcc at a t ime perform the fo l lowing c h c ck c
on the loops l i s t e d  on D:~~U • ’~K TE~3T PHEE T (Group B ) .

2A. — r~t the loop on control and read iaeasurement

2B . — xercise  the pun p

2C. — Cheek pump protection algcrithm

2. FAW ‘~~T :. ‘yT~ r r cr ’s — The day tanks  wi l l  be f u l l  and the purnr s w i l l  be
rw;: .~.a~~. ~. . . L e 1  ( t ! C sy st e:~ feed ~~n i t )  wi l l  be closed , end a ll  i : . i i v i d .~~1
feed3 ;:i1 be tcic; ea (see I’A .’ h U I A L  mfl~L~r ShEET — Grour s ,\ & c) ~~~~st e r :i r .& t h e  f c] ]c~~ir ~ t e s ts :  (The operator again wi l l  check for ieaks
~r~i ~rc~~er o~ cra t ion .

I
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‘ 
a. ToL~F:::E AND NITRIC ACID FLO~I CHECK — En7bl c the raw ma te r i a l  fl ow

locps one at a t ime  uanur i l l y and perfor:r . t he  fol lowi i~j  checks on
the  loops l is ted on F]~~ F I A T  ~ V~ T CEFFI T (Group A ) .

I
IA. — Ver i f y the valve ac t ion  and flow r e a d i ng  by d r i v in g  the valve

manual ly  from the cont ro l ler .

lB. — Put flow on control  a n I  v e r i fy  DDC control  ac t ion  by olc . r i i r ~ ;
0/P meter on the controller

lC. - Drive FCV Feed Trip Contact  to stop flow (
~~

)

lD. — Verif y flow = ~ (tight shut off)

lB. — Restart f low and open overall feed trip (CNN131) ( =0)

iF. — Verif y flow 0

1G. — Put SF = 0 aad take  flow loop off control

h. OT~ J~ ~‘LCW CHECK — Before starting this test t h e  o cr~ tor  w i J i  i~ :~.ure
tkf . L all of the clean valves  and c~:r~~o f c . d t r i a  are cloc~~i .
The fol .lc~;ici~ checks will be perforned as list ed on .1

TF.P f (Grouc B) . The locys w i l l  be ch e ch e d  w i th  . nei r  .~
resacading ~.T valves cne at a time.

2A. — Drive EV valve open from operator ’s console

2B. — Vanioulate flow manually , take flow reading and verify
valve action

2C. — Put flow on control and ver T fy PDC action by observing the
0/P meter on the controller

2D. — Drive MV valve to stop flow

2E. — Verify flow 0 (tight shut off)

2F. — Restart flow and open overall feed trip (C~;N l 3 l)  (=0)

20. — V~ r i fy  flow 0

211. — Take flow 1oop off control and close !W valve

I
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C. PUE :FI ~A T I O~ ARE A FTP W CHECK — The f low loot-s w i l l  I c  enab l ed
mar.ual y or.e at  a t i n e  a: shown on j~~~,!~~~h’~~ ~~~~~~~~ ,~~ r~ :~ 

r (Group  C ) .
The t e :t in ~ of the  two SO~, f lows w i l l  he cone if  th e  d e c i s i o n  is
made to put SO0 into the ~y st e n .  The fol lowing ch ecks will be done :

3A. — verify the valve action and flew read ing  by d r i v i n g  the
va lve  a nn u a l l y  from the controller.

3B. — Tht flow on control and verify DDC action by observing
C/P m e t e r  on the  cont ro l ler .

3C. — I~r ive  FCV feed tri p contact  to stop flow ( 0 )

3D. — Veri fy  f low = ~ ( t i ght shut o f f)

3E. — ?~~s ta r t  flow and open overall feed trip (C:511 31) (=0)

3F . — V e r i f y flow = 0

3G. — Vat Ci’ = 0 and take  flow loop off  control

d. ICCF FV~ V ALGOBI Ti l t~ TEST — Two ICOF loops wi l l  be chech ed one  at a
tiroe aa.1 each flow wil l  be run  to completion u c in f  th e  follo’.~i n t ,
step by s t c~ procedur e  on the  loops l ist ed  on the I C C T  P~~i’J T.

l~A. — Put flow on control w it h  setpoint = 0
1~B. — :-Tn sure PCI valve closed

liC. — Put ICOI’ loop cn control

14D . - five ICOI loop a setpoi’~t = Qp ( t a r g e t )

IsE. — Close cascade and take i ni t ial flew mo asurenent read i ng
(n o t e  st a rt i n~ t i r ~e)

~F . — :~ f i v e  H nc.  Cs r ea l  f l o w  r.~o n c ur r n n~ ( i n  f i v e  more u in u t c s

$ r ea d OV f l c~ ra~ agal ~)

— Let flrvc m r .  until ca~ ca ~e ar c’s ( r . t . :  ending Lime )

— :ur e 1’~~ci = 0 and ~.( f~’ ~a l c  is c l a r e t

l e l .  — cad e t i : a l .  cY it y i .  m l  c r : . : nrc’ i t  ~~~ h

X C C : P ~. ‘~ i ! ~~ ~;YT;::K ~~ r : ;  :~;,‘: ~. 
.

•
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3. I hCT ’IfV V ..’.” V~~~~~ VT — The ooeratcr will .  de t e rm ine  tha t  all the Fl! valves
crc ~lc:.~ t e :’ee h e g i n n i u~ thi  t e s t .  Dur ing  th i s  test the n i t r a t o rn ,
sero rator s , r ad t h e  I . a r  f l oat  ion sy stem wil l,  be f i l led  wi th  w at e r .  The
op r r :t c r  w i l l  ver i fy  t ha t  the  d a t  equ ipm en t  15 opera t ing  properly and .
tha t tL~ rc arc no cyatcu leaks.

a. TE~TVB Vi UF. FHE CYC 1EV C IIICE - All  the n i tr ato r  separator  th ‘ac~
lcvc l :  w i l l  he r ; V; d to t h e i r  h i  ~h est  p n : i t i on  i . e .,  CI = 0 and
th e  r r c  oe.. .~ w a t e r  EV va lvee  wi l l  ic  opened one at a t i n e . The
fc l lcr : : . .~ o h t ’c . ; v i J l  be por t ’o rn o i  as l is ted on FFCV . h~Tl’ V
F : ’ T V ’ (~;rcup A ) .

I A .  — Le~c n t e r  level on control  ‘eel SF 0 (raise)

12. — D r i v e  MV valve  open f e r n  th e  oi~erator ’s console

1C. — VeH fy t h ’  v a l v e  a c t i o n  vn d PW flow path

11 — c~~~~ f l c.w measo1 ~a~ nt F~~~ 15

- Tri p C~h~l3i (
~ ) end v e r ify  flow 0 ( t i~~~t shut  o f f )

lY . — Fe :t a rt  f l e w  and f i l l  the n i tr a to r  and separator

1G. — E r i v e  MV we] cc closed

li:. - V e r i fy  f J r ’~ = ~ ( t i ght shut o f f )

11. — Fe . .1 dcc . n t e r  leve l  r . ensurenen t

I J .  — Ve ra  fy t h a t  drcwr . i n ~ valve :  do not leak

b. C:VV: BEF L~ L ’’~’V LE ‘V T.r : V~’ Cihi °K — The c tw~rr  Lo s w i l l  o~ on r’ ;a. .’ 1
va lve  to  :‘ i, i  t h i s  ~. . V . The f e l i~~w i r ~ c ot i e n  w i l l  i.e p e r t ’o:’:oeJ a.
s:’.ow:: ~ : . ‘: I:;~ F :‘~ 

“ : (Group  B ) .

t 2A. — Dr i v o  th e  pur r ~n fre .s  the  cp a r et e r ’ s console ( (TC ] CC )  ( i

2~~. — V .’r~~fy the p u ~~u ac t i o n

2C. - Ct ep  the peup (CVCIC2 0)

2V. — Clos e ’  the :a maal valve

C -4
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C. FU1JFTCATION PW Fi1. 1 I~~G CHE CK — The p u r i f i cat i o n  section w i l l  be
f i l l e d  in th e  order shown below . See PFC”i’SS lV~TiR TFCT CHF.ET
(Group C)  for  loop in fo rmat ion .

3A. — 1~ wer decanter  LDC~~62 to f i l l  TCT Eductor Tank i . e .  , SP = MAX

3B. — Open f low v a l v e  1’~ C ,~l9 noacally , and ve r i f y valve ac t ion

3V .  — Put flow i T ’ c~19 on control  .cid ve r i f y DD C act ion

3D. — I r i v e  F ’CV —l ~~EV va lve  f rom the operators console to stop
flow (c:::~~3l)

3E . — Ver i fy fl ew = 0 ( t i gh t  shut o f f)

3F. — P e r t  art  flow and f i l l  CCVI Washer , VT Edu c tor  ‘rank , end
v e r i fy  Cb V V C 1  n n a n c ’ l a t c r , E d u c t o r  Tan k Level h i g h

35. — Tri p t he  fccds  u s in g  (CVII1 3 1 = 0)

311. - Veri f y f low = 0

31. — P o i s e  decanter  VV~ç~~C and res ta r t  flow to f i n i s h  f i l l  Ia
~. .at er  Tank .

3J. — Give flow icop F’~ V~~l9 SP = ~ and v e r i f y  f low = ç4 ( l e e v L  ~.C ,’V
on con t ro l)

* * C ~~F : FV CYC I .E  CCVT FC I I , C~~I’S — The follovinf cheeks as:wr. closed
flow is available to the finishing building .

3K. — ? :ani puli.~ e ?.ccycl.e Poo p Tank  bevel valve m an u a l l y 1VV ~1Iç ~ and
ver i fy val’. c ac t ion

3L. — Put level  ioop ~~~~~~ on control and ver i fy  DDC act ion

3’]. — Give Pe cyc le  Pu~ ’~ Co n t rol  1oop r NN l l O  a set to in t  lower t h an  the
m e a s ur e m e n t  of 1 V ~~l~l and ;u t  loop cn control

3~1. — V e r i f y th a t  CPo ) C~ the  TNT Pccycic Pump is on , and the  p r or e o s
f low p at h is  corrc c t

3C . — Give  I V P o 1~ a hi ,y~ sctpoir ~t to stop the pump,  and t a k e  t in,  icop
off  con t r o l

C-5
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I
I 3Q. — Verify  the pum p has stopped

3R. — Let T~ T Pecycle Tank fiLl then give LI TIØ1~ a se tpo in t  = 0

I and verif y that  the valve is shut  ( t i gh t  shut  o f f )  and
take the loop off control

EDUd OE TANK CC~ TROL LOOPS

3S . — Mani pulat e level valv e Lr:::01i manual ly  and ve r i fy  the  vtd vc’
action

3T. — i”at level loop L iIV ~ ll on control and ver i f y  FtC control
act ion

31J . — Lower t h e  o e t p o i nt  of l V V t ~ll and ve r i f y t ha t  the  valve is
c d ( ti g ht  shut o f f )

V: Ic~li of f  control .

I

3k~ — L o w n r  d e ca nt e r s  LVV ~~59 , L VVi ~60 , ari l LVV ~ 6l i.e., SF = MAX to

‘ 
f i l l  the  sel l i t e  wa sh e r s  and separators

3X. — C~~~n f l c ’e’ va lve  F’V V ,~i8 a s r r ’ a l)y  v e r i f y  the  valve act ion a n t
flow reaa ’nr timent

I 3Y. - Put flow icop FV::~~I~ on central  and verif y DEC control a c t , i s

3Z. — Drive  t he  I ’ T V — l ~ iiV valve ft - cm the  operators cc’r.soie to st opI the flow (c~::~~~ )

, 3AA . — Verif y the  flow 0 ( t igh t  shut of r )

3BB. — Res ta r t  th e  flow ar, I f i l l  the Acid  Washer , the Sel lite  i”n o ~’~’rs ,
and the Seilite Set - ar e  tors (check annunc iato r s  CVV ~ 23 and
CMIIli 2~ )

3CC. - Do a feed t r i p (cI ::~l3 i = Ø )

31)0. - Veri fy  flcw = 0 ( t i ght  shut o f f )

3E~ . - Giv e  t h e  f low 1 ~~~~ a CD = 0 and take  loot  o f f  control

— Be: d nil . le ve l  ne acur •  a . nt~ ( 3cc l ist  on i’roccc~ water  T e a t
Sho ot — Group C)

C-i; 
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d. PC: IF V ,T Lc.C ChoW TUH U CI! CCV — The fo l lowin g  test  w i l l  be p r ’ormed
as l i s ted  b , ’lo’..r. P ee T I  . f1’CC ‘C.’., CF 1!’ CV C V I I E F  (Group o) for f ut h i r
info  ruet i on .  The p ut - s a n e  of s ni a  t e s t  i s  to  e ct e rw in e  that  th e  Flow
Pa sh f r a n  the  Post Cel] . itc  Washer  through to the  Spent  Acid la nk  is
cor rec t .

11A. — V oice  d e can t e r  t1h~~59 A’~,’~~t -h Decanter Level (P P = 0) , and lever
V i a l H  Si l l  j c c : a l t rr  ~~~~~~~ (SF M A X )

~B. — Dr iv e flow I ] IV cL ~ : r n u a l l y  and ve r i f y the v a lv e  ac t ion

~~ — Dr i v e  FF55 Puw.p CVV ] . Cl °rem the  ope rator ’s console and v ”r i fy
the puwp act ion ( c n / o f f )

— G i v e  I ,VV ~i ’ 9 a a nt p o i n t  < noas imr ewen t  , put loop on con t ro l  , no d
v er i f y  th at  t he  ~~~~ ( C . VIa .C l)  is on

— Put EVl~~*~ on c on t r o l  w i t h  a set point

— C i v ~ I”V V ’ 19 a ant i  c .j nt  > FIC~~30 and yen i~v flow measureocr : t ,  on
FV: ]19 oral } V S ~Ø S ~

*; :n.IE: 5 : t e i ’  sh ou ld  e va’ flo ;’ in to  the  Acid  W a s h e r , ee l  ft -ow t h e re
to the  SW l eap Tank.  When the  VS Pump Tank is f i l lir . ;  do
the f o l l o w i ng :

1~G. - W h i t -  t he  YW Fan.p Tank  is o r r v c .~i:. : et e iv  Ha l  f- fu l l  ( v er i f y  by
I.V :: ,~3 : a r e s ,~ma ,s, . n L )  p e r fo rm ti.o fol . l ca’in .] t e s t s :

Start  YW l e ap  Tank Dum p (c::::i~ç~ i )  by g iv ing  l.I!N018 ~
low s e t l o i n t

Ver i f y VS f l e w  to N i t r a t o r  lB when LCV— 8 is con t ro lled
manually

Check t h a t  m e e su r em er t  FMVc~il responds to changes in
YW flow

l~H.  — Put YW Fear Teak l evel  loOp r N ~~~8 on control  end ver ify
correc t  v a l v e  ac t ion

~ I. — Give i”VVç ~~ ,’ a VP = 0 and v e r i f y  that  the YW flow tare Cs d own
end t ’vcn ’ i.,ai  ly stct:s (monitor F f l V f l l )

~VC TE :  Io, st c z ’c  t he  SI’ to i V V i ~ ‘~i and r r oo t - ed  wi th  t,hc f~ l l c vi :  g I .ots

— Fil l .  the  p cat  Acid  Tank , check co nt a ct  i npu t  CVV1 51 an: u n c l e  Car
end , ‘~!3 , F ° 4 ’ Ac i t  t:Lnk Level ~1 0. V e r i f y  over “11 1 ~ i i ow j e t ! ,

C-7
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1iJ. — EP E L W a s h e r  to PCI’S , W as h  ~~~~~ Tank , to the Acid  Washer , to
th e  ItT Tank and th r o u t h Ci t r a tor  lB Separator to the  A f t e r
Separa tor  end in to  th e  Gp~ nt  A c id  Tank.  (Pci ’cr to page C—l5
for  SE 1’.L’LJ OG AP EA j EST )

~K . — Lllow the  VS Tank to t i l l , ,  by shuttin& off the YW Pump :

Pod cc I !lC ,~l8 PP al ove tee VS Pump Tank overf l ow

Vei-i fy an : .ue ’ i n tn r  A 14 9 , YW Puap Tank Level Hi gh — conta: ’t
in p u t  G’C0~ 22

Lower the ’ I ~vo l  in  the  YW Pump Tank , l eav ing  t .he tank
at -proxies  el y H al C fa t .1 f e r  t h e  a g i t a t o r  s t a r t  up test
(Yen Cv LPo ~‘ / 0

Lower’ the  set l o i n t  f~’r i;:’:/iO to pump out the  VS Pump
Tank . ( 10: / 13 Ci < I . :T0 ~/~!l3 sp)

Shut off  Pt! flows :

Give  i T lC~~l9 and  “ C ~~ ~ a SF = 0 and give i C , ~~ /P a h igh SF ,
t h i s  stops the  Post Cc l i  i t e  l ash Water  ao::.u (o t s i lC i)

Wait  for flies i’lCl c ~l 1 to reach sero then  give 151501.3 a h i gh
setj d at . This cna’s o’es t h a t  the  IS Pump Tank Fump
(g : 151 ,/ i )  w i l l  r ewain  o f f .

VErify th at the press’s are off ’  an l  valves  are closed

liL. — Peo ord  leve l  r:oae ‘eaon~ c r :::: c C , IC. ’:OOO , L:V:05 ’i ~nd L05/~ 9 , e:J
v er i f y th at  they are h i g h  enough for the  A G I T t i G I  t i V A l f i C F  f i TS

LU. - Road the  Pit aces ‘srcrc:~t s A:C ;Ø0l th rough  A:JI I Ø O 14

~N .  — Cisc  a f t e r  S E P  A i r l i f t  A i r f l ow ~0l:~ 28 a setpoir it and react
r..ecsur cacnt s , th en  give CF = 0

~P. - G iv e  LNNl l8  CD F t - t u r n .  I~ csp a se tp o in t  ( h i/ ] . o )  and ver i f y pump
ac t ion  (Chol lO ) Leave p awn off  (c:;:;l88~0)

14Q. — Drive  C 0 0 1 0 5  TOT V t a n d  Pi pe Dra in  valve ( M v— T B ) fro m the
olera tor ’ a conso l e  enO vor’ i fy the  valve act ion . Leave th e
vo lve  c l oc i d .  (To d r a i n  = i)

~R.  — Tn . :e al l ,  n ’r e c r a r y  l c c iz  ofl’ cont ra]  . (I le f .  l i s t  P F SC I , C l  WA’! j ’.F
T~ :’i’ SC. I. ’; Gr oup 0)

- Check the  l e ve l  in  r n y  ca tch tanks  i t ’ possible.

c-~ 
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) 4 • A~~T’. ‘ ! “ h  T ’~~~’ ’OF_ r I ! S T  — All va lves  wi l l  he c l o s e d , the  h ydr a ul i c  cyst em
wI Ii be s~~.:’so i , end the  operator  wi l l  ve r i f y tha t  the sy st ’s .  is r u n n i n g
proper ly .

a. CITFJ .TPB AO l) t ’Ef . l , I T E WACCOC AC TIA T OR (hIECK — The agi t at  o:’s wi l l  be
s tar~ e, ! one at a t ime in t h e  e i de r  shown on t,C l’!’ f FdF f l C’.~~ Jp r 5f5
C::i ’IS ( o r c u c  A )  and the ’  fo t lca ’ing  checks  w i l l  Le pe r: ’ ot  :..~ 0.

I],. — Or i v e  t h e  : :git .at er  mi s .  se ed co: ’,a c t  (C:::!x ; : :<~~/ )  fro st the
cperatci’’ s consol .e to op’e i the  M’i’ va lve .  (The C TV va lve  wi l l
be closed).

lB. — Verif y th e  valve ac t ion

lC. — V e r i f y t h at  the  ag i t a t o r  is at : ‘ in i m u m  speed. A d j u s t  i f
necessa ry .

iS. — M an u a l l y oren the CCV “e,lve  
~~

• rt ia l ly  to i r i n g  the e g it a . c r
to a “ sa f e ’ runni :’- ;  sp eed.

1E. — ;- :lj ust the  SCV valve and read the  rpeed m ea s u r e s  cnt

lY . — Close the  MV valve for the  agi t a t o r  rs i,n. speed (C T1TIX X ’sh~i)

15. — Ver ify  valve aet icn  and t hat  the  speed = 0

1H. — Fat the speed ].ccp on control  and ve r i f y the  DFC ac t ion

b. pgpIp :c. ’gi’ic: : ;..~~‘A ~~~ m’s csp c : — The a cj ’ t~’it or s  w i ll  be st e e L e d
a e ~t “ t ,~n ~l o~’ ri ~,Cc ~

‘

(Group B) and the  f c i lov i n5  ch ecks v~ i~ Pc per : ’cra.cd .

— ~~j \’ t- the  contact  ft -cs’ the operator ’ s console to start  the
ag i ta tor  ( C : I I I X X X = l )

lB. — V e r i f y  the  agiLe .to r  act ion and check thc  speed where p c t - s ib l e

*C~~~~: I PAVE ALL :~:~ AGITATORS ON CUTII , THE ‘I L TTFMRA’f U I E C9ECIS A CE
CC’ P’LL ’i E.

5. HFAT ,!Sf l lL~~~’TC — There is an i n l i v i d e a l  tes t  sheet  for each C it r a ter !
Se:.ai’ , , e r ‘~c::. E efc re  the  te.:t beg ins  the  iCuOS end c o n t act s  ~n ~l. be
s e t — u n  ca,.it s team flow to t h e  ; : it r a tc ’r  v i i  Scpa: ’~~t L r  ‘cut t h e  s t c~o:
va lve  ‘ d l  1 be c lo sed .  (Ce  for’ t o  tI: : ::i;;~’l’!ccor ~ ‘~ s~’c T V O ~d for t he  I i i ’  r.’ ,t or
t e in 5  t e s t e , i  for  all t e st  strew n t . e low) .

a. O T h i ~’~T f i r  HEAT TI CT — P er fo rm t I r e  fo l low in g actions one ac a t im e .



lA.  - Put Hibi’ator Steam en control and raise S . P .  5~ above measure—
inent

13. — Ver i fy  h e a t i n g  takes  place , and adJust  the valve stops to
give the  r equi red  rat e of hea t ing

1C. — Put steer s loop S .P .  to ~°C and allow N i t r a t or  t emp era ture  to
stabi  I ize

b. f P [~ ATUR H E AT ‘j pp rj ~ — P er fo r m the f o l l o w i n g  ac t ions  on the  sep ar it ~~rs

2A. — Set the  separator  control  s ta tus  for steam heat

23. — V e r i f y S .F .  of h e a t i ng  loop is ubovc ambient

2C. — 1!erit ’y CD — CTR select valve for  heat ing

2~~. — Verify heat up take ’s place

c. ~~
... “~~~~ ~ ~~~~~~~~~~ ‘ ~~~~ — ,e’j ut’ .S, u~ ~~~~~~~ ~~~~~~~ ~~ ~~~~~

fo l lowing  o c t i c n s .

3A. — Set the  S .F .  for t i re  h eat ing  loop lowp 
33. - Set C F — T S P  s e l ec t  v a l v e  for cod in g ,  and t h e  S.P .  for

th e  cool ing loop low

I BC. - V e r f f y t ha t  se tpoint s  are low

3D. — Veri f y cool ing takes place

d. F T  F,.’.TCP coordoc SOfT — Set up the  valves and lcops as cLown on t he

I JIC AT / CO OL t est  she et bef or e  ceg i n n ir ~g the  t e s t .  U e’c a s team :v~ m ’,d ir s
a heat source , an t -  heat eac h n i t r u t o r  to opera t ing tc:nptcr stu :’o.  t ’ o r l ’n r st
the f o l l o w i ng  ac t ions .

I
1iA . — Close the cascade on the  coo l ing  loop and continue heating

I I~D. — Ver i f y cool vaL e c ; ’ e rv t i o n  under F ’ C  control.

I
I
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6. A T A T l I  C l T ” ’ ’L ~F — The r ,lar’m l o g i c  wi l l  he run in ’lepcadent] y of o ther
L C  i n  o rde r  to  t~~~t the  crsorr ;~ ra”J i r l ( :h  tc :;.:i ’ e’ r’atur e  ‘u t .  lC f l r : .

This  sect icr .  a lso  i n c lu d e ’e’ t e s t i n g  of t h e  re lay  b ’t e h u p  sy . t :r.. ‘it o n ten ; :t
wand w i l l  b~: used for the  Cal lowing t en t s .  Ther e  is an At A T 5 j , O~~iC Ti C i
CiiI ”Ti ’i for e c u  n i t r at . or . (k e fer  to Al _ AICI 1, 0 IC T~ M T’ C O C i T C O  d i a g r ~:n in
Appendix “ I c r  the  correct  ten:p csature pru’ t:~.’:t er s .)

a. ~~~~ ~ Isr hRATuih ’ : TES’r — s t a t- ’~ at oper a t i r . g  t ease”  t sr~’ w i t h  loop
and c~ st : tc t  ‘:oros e t ot ’: ;  as ~~~~ A1,AF5 I CU I C  T~ CT ~::g (c~’c u s
i n i t i a l i s e  : r r d  s t a r t  the  ala rm logic .

lA. — Close cascad e on pria: r ’y c o o l i n g  loon and. put the coolin::
a et p o i n t  to j u s t  below th e  value re ,~u i r in g  oh’  I g eover  to
n i t r a to r  t ;o a t i r ;g

113. — ‘:er i fy  tha t  n it r ’ ’ r t ’ ’r t e ’  °~‘‘ .t nrc decreases  r i p i di y av, l t h a t .
c} 1a: gco’~’e ’r to  h a t in g  t :C:ca p1 ace ’ correc t ly.

lC. — Veri f y coolant  flow rn eno u r ’e’ ’ :emr t ‘Ly vary ing  st ’ an supp ly t o
steam wand

113. — Open CTS Supp ly Max v - s i t  valve , and ve r i f y ma” x iaum ccc’l :at
flow .

lE. — Close fTC Supely MAX ‘tent, valve , and ve r i f y e e l  an t  r et u r r a
cn control

lF. — ~epon’rt t e s t s  ii) & lE u s i n g  th e  system feed p . ’i ’: l t  c i ’n t : ict
( cuot  131) .

1G. — ~estore ccntrol  from the l ine  panel  swi t ch

b. O I V F A i  :p . RE LA Y PA C K ’LJP TEST — Start  th i s  test  at nora r1 r am:  o ;e : ’ t : l :C
pn r v a ot or s .  Sec ,.‘,LI tlM LOGI C TEST CIT. ~1,T 1 (Croup B ) .  The s ’~ cvi v: . :
is usei to n , :, ir .t a in  heat .

2A. — F a i s e  N i t r ’ otor p:’ .ina: ’y cool in g setpo !nt to the h igh  t r i p
t casp er ~.iture .  ‘i~ lC n r  t r . tcr  a c a p er a tu r e  wil l  r i se  slow l y
to the h i f r  t r i p n i ng  t. f ’c .p er ature .

2 13. — ‘. cr f f p  t h a t  a relay t z  i p t, 0-,05 place at the assi gned i~’o’ oi”,t tirre
an d  Lhi : :r .  M~ x cco lant  : a’~ is ob t a in e d

~C. — ~cset  t h e  t r i p m a n u a l l y  f t-or.  t he  lit-es panel

2 0 .  — (‘iose t O  cool ing towe r r e t ur n v~r 1ve . V er i f y cool i~at. :‘l , s’s
is no w Z ( ’ r o .
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I 2E . — Using  t he  steam wand r a i se  the nitrator temperature to extra
h igh  va lue .  V e r i f y  t h a t  the dump t r i pp ing mecha”iimrm activates
correct ly . (The l’mnal activation of the dum p valve any be

I disabled for this test.)

2F. — Open cool ing tower  re turn  valve and restore the nit cm ,tor to
normal op e ra t i n g  temperature . fl~sstorc t r ips  f’ r .,’s tire 3 m u
panel

2G. — Allow the nitrator tertperature to stabilire , then using a steam
wand , heat the  n i ,t r atcr

2H. — Veri fy  tha t  changeover to cooling control takes place

I 2J . — A llow t e mp e r a tur e  to s t ab i l i z e .  Increase  I l i t rato r  cooling
loop set pO I nt  to h igh  lisdt

2K . — V e r i f y  tha t  the  alas:’; logic initiates a feed shutdown (r;si ’l,’U,
open = 0 ) ,  end a n r s r m r c i a t e r ;  a feed shutdown

I 2L. — Wait  approximately 2 minutes  end ver i fy  r.itrat.or CTC v a e ~ ly
Max valve is open

I 25. — W ai t  for n i tr at o r  to retur n to no~’::’al t vmno raturc :  range  and
ver i fy  that . the  vent v a l v e  is closed by the a lar m  log i c , am id
the normal setpoint of the nitrator is restored.

*5~~g~ The operator must reset ‘CTS MAX ’ swi tch  or, the l i n e  pani c’ 1

c. 1;:TF ;,TOR i’11\ TE OF PISE TEST — Stc.rt th is  test  w i t h  t he  M i t r o t o r  at

~ normal run t en  r e r a t u r e  as shcwn on A l 1 ~T Cl LOGIC ‘FECi l Ci t ST’TT C (c ,~’~ :~p c)
Set a sui t a bl y small alarm value in the r coi pe for FRILl , the
rate of rise alarm value .

3A. — Close the r . i t rator  CTR r e tu rn  valve and ver i f y a rate of r i se
tr ip.  Ver i f y the message and feed t r i p  ( CONI3 1 =

1 3 13. — Allow te:’:::ornture to r i s e  up to the  h igh  t em pe r at u r e  v
Ver i f y tha t  the nit r ator CTS Supply Ma x val v e opens , in’.-

I mediately .

3C. — Open the  r , it rat cr  CT13 r e t u r n  valve  en d. re st ore the n i t r a t ’ r
to norma l  o pe ra t i ng  cc n di tio~ s.

I
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d. ~“ 1p ’ToF ~ “:: ‘l OST ( A ~ CC’S L Cc l lC)  — S tar t  t h i s  t est  w i t h  the  n i t r at . or
at nar’sa ;l oper at ing  co t m d i t i c r , . See ALAFM LOC;IC TFC,T S1{SET 2 ( Group D ) .

l A .  — Stop the ag i ta tor  for the selected n i t rat or .  Ver i fy  the
drown ValV e t r i p. Fe~~Lc ,r e  nor’r ,a~l operat ion to the  ai tr at o r .

L u .  — Close the  n i t r c k ,or CT~ valve  and turn on ste ;r ’, to the
s cp a i ’ tr . Vui’ I C y  t h a t  the  d rtwn  valve t r im s  at the : ep: ’r a t or
e x t r a  i i i ;h to: 1 e m ’ a t ur c .  Fes tcrc the n i tr a t o r  to n o r m a l  sp or t CU .

— On one of th e  above t e st s  the  drown valve wil l  be ~llcwed to
t r i p open .  V e r i f y  th a t  t i re  drown valve is open.

~:;oT:: For o’ her tests  drown valve oren ing ,  wi l l  be m e c ha n ic a l l y  d i a n i l u d .

F i ’ . u , :-’T”; ’T~~:: ‘:“ o’ ’ l ’~’O C~’i ’ ( ’O — The t ernacrature  t es t s  in the P u m~i~~i c n L , i o n
Sect :  on v: 1. i :  a s  as a h ” ’ n below end t ire  operator wi l l  von I’~ t i:at~ a l l
the egeip: ’  :,t is c r ’c’’ o~ I m~g j ’r ’cper’ly

a. TI ’Si ’ , 0’:, UP~ : . ~~
‘ 
T ( Cr c  I ALV Y c ) - The temperature  icons wi l l  he ‘a s h  1 1

cse at a t iru ,’ n ’ : ’ . aall y onj  the t est s  l ist e t  below ‘sill be dor, e en t i re
loop s : ic” sn  or : PUCI F I CAi  ION ‘l l , l ’PEC A ’ ‘d I E  T OCI Cij E ~,? (Group A ) .

1”. - V er i fy  t h e  valve  act ion and Temperatuce reading

15. — Put l’ervrer atur e loop on control, and verif y the  DII C ac t ion

i f.  - Jlrive the  valve open/close  from the console

— \r~~~~~j ,f~~ CTS flow stopped — valve shut t ight

IE . — Leave icep on control  wi th  a low setpoint

*SOTr: The cc ,trol a c t i o n  of these  loops wi l l  be v e r i f i ed  when
the Steru —. Va ves ar e opened .

b. c: ;/C01 ’ ‘11.5. ou ,‘:, u i :  t ’CCT ( C’fS,’iS VAL ’.TS ) — The ci :oeha l ist ed  b”l , cw ~5j  11
‘ce c innie  one at a t ime en t ire loops l is ted on I ’( ’C l l ’I CA’T’ IC N tO Ci’ OT , : ’ ci ’
(e ro u p B ) .

C- 13
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2A. — Fut the loop on cont ro l  cud v e r i f y the DI1C act ion

2B. — Give the loop a setpo in t  > mea surem ent

2C. — V er i f y the Stean Valve is open

2D. — Give  loop a s’:t :’e int  < mea sur ement

2E . — Ver i fy  t i m e  St e ’c: Valve is closed (tight shut o f f )

2F. — C: en the  f ’~ear!; Valves to th e  Aci d Sa. h er  and f e i l i te  Cr . j . ; :‘ :r t c, r ’s
and “cr 1 :‘~ t he  ac tion  c, I t i re  CI’S loops . Close tho  Ste am V a ]v e ~
when done (lIce Group A ) .

2G. — t a L e  all I cops o f f  con t ro l  ( R e f .  l ist  en the PU FT1 ” I CATICN
0 :~5S1’IRj \TL Ti ’iLS I f l ighT , Groups A. B. &c)

*NOTE : All of the  ag i t a t o r s  in the  Pu r i i 5 c at i c n  Sec t ion  can r a w
be s t ee r ed .  ( I f  any of the n i t r a tes s t a t o rs  are s e i l l
on they  should also ‘m,e t e k o n  o:’l’ cont ro l  at t h i s  t i m e
Refer to the  l is t  of u gi t a t o rs  below :

At OS AC JT \ TO F S FUHIFTrA’ 5~ C5 ;. :ITA TORS

(SP=Ø Off Control) (sP~~ Off Control )

SNNç ~Øl
S 15~ ç~2 sriuølø

* Sn n~c~1~ (C1~ixxx ~c~)
cIin 1~i6
Cm r t llT

Su1t ;~~~7 C fl N L~18slI::ø 28 CNWd 9

8. ~ i C T T T O f ,  hiT ,t ~ CCT — The tank s  wil l  be f i l led  w ith  wetcr and tire operator
wi l l ,  ve:’ m t : .at t}’,~~i’c are no systeni leaks and that  all the pl ant equ i pr”nt
is operat ing r s~ i cr ly .

a. SPF ~.? ACT S ANP SF’ rTN D AC I D 51”l’TJ, T/ ,NK ‘1 O~Cf — S t or wil l  be pu : sod
frc s, t h e  Sp ent  Ac id  Tar.k , wh i c h  :.as f i l le d  dsr’., :’~ t i e  n r r r i f i c r ,t :cr.
f i ll ing  to the I “ eri t ,“ cLI  fe t t l e  t’ar .k i s  ~‘, ‘c 1i ~, ’’ ” n c  :“~~‘r .
icc;s to be chee red arc sh own err t i r e  10 ‘ T ~~~C
( Group A ) .
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J A .  — S ,n: ::r 1.’ y or ”  ri he  LCV ‘~‘ n T v ’  f i ’~~ni t I r e  control icr  for I rI ~~i~7 ,
the  C pa at  A c i d  ‘‘nk Le~ ci, l o o p  and v e r i f y  the v~ ] we act ion .

lB. — Put t h e  l oon  o n  co n t r c , l  ,‘ . ,‘ , r.l a r t  the ru~ip loop on control
i.: n ‘~

‘[ . Vo~’i~~; t h e  L i d  a~ t ion .

1C. — C u t  t i e ’  C r .  r ib  A 1 T:~~h L~ v ’~l T e m p  i ’ : : ;  i~ ’( ~~~ ~~ j~~t to g i v e
is 1’a : ’: i rc ’J :‘ly :: l i i  f — f u L l  t e a k , i . e .  :‘.  in to  the  f m a ’n d

~~ id ~:0 t t  I i :  .‘;

ID. — d i v e  I ‘ s:’  ] cop I.TO5 ,~7 a ‘s t :‘‘~i nt  ‘ i h I ,~’f 55 srui  v e ri f ~
t ’a~ t t 1:’~ :s , . p  i s  on (c O~1l9 ‘~ .1. )

US ‘ ‘sual 1 s o m e n  t h e  PC’! vn’,Tv ’s “ r L55 ,~l? t h e  Cr at A c i d  [‘ et t l  I r:g
‘I’ i r k  I , c’.’ .J j ou r , ‘urd v r i : ’y ~h’s v . i] .’e ,‘n’t : u n.  I T e r i r t  I ’.SO~I2  l . ’~~’l

‘nt a: I’ a i S e  t he  ect :’ . i n t  cu I . i i l ,’’j ’_ o s t e p  I h ~ p :r: ’d
r i o n t i ’: lc ’.’ei in h i gh cnc ’ .~~b, i i ,  t i , ’ ~‘ m ’ :rt  A s i d  f~ t t l i i , ’~ i ’ ra L .
is i n c  LC ’ ,~,I’( iT to close 1 O V — 7

iF. — Fat  i .OO Y I C  our cc:Y :’oI, ma d j u t  t I r e  ~‘uns: looj ) LSN1I2 on c~m n u r . l.
V e r i f y i ’ . ’ IT ’d m : t i ~~r r .

>
10 — I, 1 L u  I ‘ . 1  ~ ‘- 1 :‘

the on / o f f  t u n a act ic::  (~~o: L~~~) .

lii . — If a flo’r to  t h e  Ac id  Sccovcry area con  be ms,’Ic , i’::s ,~2 car: L 2
ch ecked at t h i s  ~ime .

I I .  — \‘e n i  Is t~ r ”.t th e  puaps (Cs::] 19 & CT1’L1 ’T~~) are of f , a c t  that
I C V — ’( r .a l LC ’V— 12 are clcsed .  Take the  l oops l i s t ed  on
s i  11j :a; Aid: ,’. ~T . ST IlLiCIT — Group A o f f  contr o l .

b. S’ .I ’ : : , I : .o  ‘~ST TlTC TS — The sc tt l ir s~I t anks  wi l l  be f i l led  wi th  w : t  em’ ,
anal t h e  l i”o] .  control  sad reap r ro t  c ’tior .  c i r c u i t r y  ~ il It Pt ’ cii che
Tht lcos in f e r a r a t i o n  is shorn en :, : “ T : : T :: A ’uFs: : 0 T ’~~ (c.ro::p i i ) .
Each tarS ’: will he ch ecked one at a t im e  n~s il~~ted b e low.

1A. — Chock the  contac t ir’mm ut  fc” the transfer tank level hi gh , i . e .
C: :IIX xX = 1

lB. — Ch eck all l eve ls.  O r. the LV )Ife r Pr ip t lr Level u,’s7 L / , nea t I
open the control val’.’e an~ v e r i f y th’~ act ion

lC. — ~at the  15’! level loop en L: ::t ~I lØ on ocn ’~~’ol , c r C  Von r ’y thc ’
1” d C t i r c t i cn

C-is
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11) . — Drive  the’ pump contact  ( cnnxx > s~i ) frc ’.i the ope~’ r t tor s  co, :solc
to s t a r t  Ii ’.’, pumrr . Or~ r SClIr Ø ti r e hi! PasUk i’usa : cent rol 1
put the  loop on cont ro l  ari d cive it a sct p oint < ra ecw irr ’ ’:ent .
Ver i fy  the  D~ C ac t ion .

1E. — Verif y th a t pun :p i s  on

IF. — Put t Ire  151 CI’ C i t  9’ ‘ra p .  O’T °iT o~ control  ~~ i ~; h’ s it  a
setpo in t .  Von ~‘y t I r e  PLC ac t ion .

1C. — 5,ai, ;e r,s:, ’ 1/ ~~ t o  ~;to~ t i r e  Li! ~:r ”a ( ‘511156 , a~:d t o~ ti ;~
ci c i n d e r ’  ot ’ t I r e  r i o  f , ’~’ :r  th e  e a r ’’~tor’o con sole  (so ’ :”s” .’:-~/ )

Fe fn ’r  to I h e  li s t  t~~~~ thu ~‘ ,iS’i,I,,g .,‘r:LA ’i,’u’i liCc I — G,~~~~e 1 13.
Take I,s;: d i /  and L~ g~ t /  of f  control.

*gO’rS” : Y . ’C’SL FLOS T55 YW ‘55 l W  L T 5 i C  ‘ S I L T, Pt] FU l 5 FD  TO T~IE
L’IIU~~P,’~~I:’;:I’Ic:; ;~Lg I 0]i~~Ldt  IC ’ S Si  i /Si .

I

I
I
I
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APPENDI X D

CROSS-REFERENCE LIST OF TAG NUMBERS

ASSO CIATED WIT H SELECTED COMPONENT S

I
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CROSS-REFERENCE LIST OF TAG NUMBERS
ASSOCIATED WITH SELECTED COMPONENT S

The cross-reference list in this appendi x provi des a means whereb y the layaway

and reactivation cont ractors can checkoff each component as the various procedures are

completed . It includes all the signi ficant control component s except the various by-pass

valves and instrument air regulators . These unlisted component s 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-refe rence between

these AR series of numbers to the Loop TAG number of the sensor input will be found on

Drawing AC I P- 1222-4 , Sheet I of 5

TNT Line 4 , 5 , and 6

Relay Logi c - Analog Backup System .

This d rawing also lists the setting of each alarm .

The suggested approach for using this checklist is for the layaway contractor to

cross out each TAG numbe r horizontall y 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.

D-2
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I

VI Valve FCV-l , FCV -2 , FCV-3 , FCV-4 , FCV- 5 , FCV -6 , FCV-7 ,
I

FCV-8 , FCV -9, F CV-lO , FCV- 12 , FCV- 14 , FCV -15 , FCV- 16 ,

FCV- 17 , FCV-3 0 , FCV-32 , FC~~-33 , FCV -34A , B, FCV-38A , B,

LCV- l , LCV-2 , LCV-3, ~~~~ V~~~~LC V~~~ LCV-7 , LCV- S ,

LCV- lI , LCV- 12 , LCV-4 0 , MV-3 , MV-5 , MV-6 , MV- b , MV- 12 ,

MV— 13 , MV-16 , MV -19 , MV-2 0 , MV-2 1 , MV-29 , MV-3 0 , MV-3 6 ,

MV-37 , MV-46 , MV-55 , MV — 6 3 , MV-7 1 , MV—72 , MV- 7 3 , MV-7 6 ,

MV- 90 , SCV-l , SCV-2 , SCV-3 , SCV-4 , SCV-5 , SCV-6 , SCV-7 ,

SCV-8 , SCV—9 , SCV- bO , TCV- i , TCV-2 , TCV-3 , TCV-4 , TCV- 5 ,

TCV -6 , TCV -7 , TCV-8 , TCV-9 , TCV-IO , TCV- 16 , TCV- 51 .

V4A Valve FC~~-l3 , FCV -18 , FCV- 19 , FCV-28 , LCV-3 , LC V-4 , L CV-5 ,

LCV— 6 , LCV—IO , MV— 2 , MV—9 , MV— 1 8 , M\’—28 , MV—35 , M\ ’— 4 5 ,

MV— 54 , MV—63 , MV—93.

V9000 Valve LCV—39 , L CV—4 1 , LCV—42 , MV—I , M V — 4 , MV— 8, M\ ’ — I I , M V — 1 5 ,

MV— 17 , M V—22 , MV —24 , MV—2 5 , MV— 27 , MV —3 1 , MV— 32 , MV—34 ,

MV—38, MV—39, MV—41, MV—42, MV—44, M V—47 , M V—48 , MV—5 0 ,

MV— S i , M V— 53 , MV—56, MV—57, MV—59, b~1V—6O , MV—t1 2 , M V— 6 5 ,

M\ ’—Gfi , 1~T 1/—68, MV— 69 , MV—74 , MV—75 , MV—79 , MV— 80 , MV—8 1 ,

M V—82 , MV—83 , MV—84 , MV—85 , MV—86 , MV—87 , MV—88.

F-45 Valve MV-2 6 , MV-43 , MV-52 , MV-6 1 , MV -70.
(VAAP-L ine I)
V53 10 Valve (Lines
4 , 5,6 VAAP and
JAAP)

G-2 Saunders Valve MV-78 , MV-9 1.

Notes :

1. Formerly FCV-32 or FCV-33

2.  Forme rly LCV -9

3. Not in VAAP Line 1

4.  ln VAAP Line I Only
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Ski nner Solenoid FCV- I , FCV -2 , FC V-3 , FCV- ’l , FCV- 5 , FCV-6 , FCV-7 , FCV-8 ,

FCV-9 , FCV- 12 , FCV- 13 , FCV-14 , FC V-I 5 , FCV- b6 , FCV- I 7 ,

FCV- 18 , FCV- 19 , LCV - I , LCV-2 , LCV -3 , LCV-4 , LCV- 6 ,

LCV- 39 , LCV -41 , LCV-42 , MV-b , MV-2 , M V-3 , MV-4 , MV-5 ,

MV-6 , MV-7 , MV-8 , MV-9 , MV- b , MV- I l , MV- b 2 , MV-I3 ,

MV- 14 , MV- 15 , MV- l6 .

MV— 17 , M V— 1 8 , MV—l9 , MV—2 0 , MV—2 1 , MV—22 , MV—23 , M V —2 4 ,

MV—25 , MV—26 , MV—27 , M V — 2 8 , MV—2 9, MV—3 0, MV—3 1 ,

MV—32 , MV—33 , MV—34 , MV— 35, MV—36 , MV— 37 , MV—38 , MV—39 ,

MV—4 0 , MV—4 1 , MV— 42 , MV—4 3, MV— 44 , MV—4 5, MV— 46 , M V—47 ,

MV—48 , MV—49 , M V—50 , MV—SI , MV—52 , MV— 53 , MV— 5 4 , MV—55 ,

MV—56 , MV—57 , MV—58 , MV—5 9, MV—GO , MV— 6l , MV— 62 , MV—63 ,

MV— 64 , MV— 65 , MV—6 6 , MV—67 , MV—68 , MV—69 , MV—7 0 , MV—7 1 ,

MV—72 , MV—7 3, MV—74 , MV—75 , MV—7 6, M V—77 , MV— 78 , MV—79 ,

MV—8 0 , MV—8 1 , MV—82 , MV—83 , I~IV—84 , MV—8 5 , M V—86 , MV—87 ,

MV—88 , MV— 90 , MV—9 1 , MV— 93.

Micro Switch ES-2 , ES-4 , ES-8 , ES- lO , ES- 12 , ES- 14 , ES- i f i .
Model 4EX-l
Model EXD A11500 ES-3 , ES-9

13FA Level L T—39 , LT—4I , I~T—42 .
T ransmitte r

Pressure L T— 50 , I , T— 51 , LT—52 , LT—53 , LT—54 , LT— 55.
Transmitte r
Model E I I G M

Diffe rential DT-I , DT —3 , DT-5 , DT— 7 , FT—I , FT—2 , FT-3, FT-4 , FT-5 ,
Pressure FT— G , FT—7 , FT—8 , FT—9 , F T—Il , FT— 12 , F T— 13 , FT— I 4 ,Transm itte r
Models E I 3D II , FT— 15 , FT— 16 , FT— 17 , FT— 18, FT— I9 , FT—2 0 , FT—2 1 , FT—22 ,
E I 3DL , and F T—23 , VT’—24 , FT—25 , FT—26 , FT —27 , FT—28 , FT—2 9 , I ’T—30 ,

F T—3 1 , FT—32 , FT—33 , I ’T—34 , FT— 38.

Buoyancy I ,evcl DT—2 , DT- 1, DT— G , DT—8 , LT-50.
Transmitter
Model E I 7BT

D-4

_ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Liquid Le ve l LT-i , L T-2 , LT-3 , LT -4 , LT-5 , LT-6 , LT -7 , L’1’ -~ , L’I ’ -9 ,

Models E17DL , LT—lO , L T— l i , LT— 12 , LT — 40 , LT—57 , LT— 58 , LT— 63 , L ’F- f ; i .

and E17DM

Orifice Plate , F T—I , F T—2 , FT— 3 , FT—4 , FT—5 , FT—6 , F’T—7 , F T—8 , I”T— 9 ,
F lange and Union 

F T—I l , FT- 12 , FT- 14 , FT-15 , F ’T-lG , FT- I 7 , F’T-1 8 , I’i’- l I I ,

O P F TT—3 l6 — 300 F ’T—2 0 , Vl’—2 1 , I” T—22 , F T—23 , FT—24 , F T—2 5 , F T—2 6 , F T —C T ,

12T—2 8 , F1’~ 29 , F T—3 0 , F T—32 , F T—33 , FT— 34 , FT—38.

Current—to—Air I , ( ’ V — l , LCV—2 , LC\ ’ —3 , LCV— ’l , LCV— 6 , LC V—7 , I , CV—8 , 1,( ’\ ’ — I O ,
Position e r , i (’\’ JI  Lc\ ’ —12 , I ,C\ ’ -40 , SCV-l , SC V—2 , scv -3 , SC\ ’ - l ,Model 69PA—1

sC v— 5 , SCV— 6 , SCV—7 , SCV—8 , SCV—9 , SCV— I O , ‘I ’CV— l , ‘I ’t ’\ ’ —2 ,

T ( ’V—3 , T CV—4 , TCV— 5 , TC V— 6 , TC V— 7 , TCV— 8 , TC\’—9 ,

TC\ ’ — l O , TCV —1 6 , TCV— 5 1.

Cur r en t —to— A i r  l”C\ ’—I , FC\ ’ —2 , FCV— 3, F CV —4 , FC\ ’ —5 , FC\ ’ — G , 1’( ’V — T ,
Transducer , 1” ( ’\ ’ -8 , F CV—9 , FCV— 12 , FC V— 13 , F CV- 14 , t~ ’V -15 , I ” CV- l ; ,Model 69 1 ~\ — 1

F ’CV ’- 17 , F CV— 18 , FCV— 19 , FCV—28 , F’C\ —32 , FC\ ’ — 33 , I ( ’ — IlO ,

L U — 5 1 , LC— 52 , I C— Il3 , LC— 54 , L C—55 , I ,c ’ —3 9 , l .C — 60 , l , C — 6 ] ,

I . C— 6 2 , FCV—34 , FCV—3 8

Vernier  I”C\’ — 3 i , ’~, B, FCV— 3 8A , B, LC— 50 , 1 , C— 5 1 , i.C -52 , I C—5 ~3 .
Vrilvac tor , Type C I C - n i , 1,C-55 , LC- 59 , LC- 6O , LC-6 1, LC- (12 .

Magnetic Flow FT— b , FT—35 , FT—36 , F T— 37 .
Meter , Mod~ i
2 ” Oli , f 9 ~~A

n. V A A P  Lin e 1 only
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Mer coid Level LS— l , L S— 2, LS—3 , LS— 4, LS—5 , L S—6 .
Switch , Model
401

Mercoid Level LS—7 , LS—9 , LS—25.
Switch , Model
301

M agnctr ol Level LS— 8 , 1,8—1 3 , LS— 16 , L S— 17 , L S— 18 , LS —19 , 1.~’i—2 I , 1,8- 22 .
4 Switch , Model

TF- 63

pH Electrod e , PHT —1 , PH T-2 , PHT-3 , P II T — 4
pH-to-Cu r r ent
Converte r ,
Model 609

Mercoid Pressure PS— i , PS— 2, P 8— 3 , PS— ’l , PS — 5, PS— 6, P S— 7 , P8-8, l~8-9,
Control , Model 

~~~~~~~ ~~~~~~~~~~~~~ PS— 12 , P 8- 13, PS —1 4 , P 8—15 , P8 - 16, P8-I 8 ,
DA II -2 1 and
DAH -3 1 P 8—1 9.

Mercoid TS— 1 , TS— 2 , TS—3 , TS—4 , ‘I’ S—Il , TS— 6, I ’ S—7 , 1’S—8 , TS— 9,
Temperature TS— iO , TS— 11 , T S— 12 , T S—13 , TS—14 , TS’- IS , Ts— 16 , T S— 17 ,
Control , Mode l
DA H —3 5 TS— 18 , TS—19 , TS— 20 , TS—2 1 , TS—22 , TS—23 , TS—2 ’J , TS—25 .

Electro Magnetic ST—i , ST—2 , ST—3 , ST—4 , ST—5 , ST-6 , ST— 7, ST- 8 , ST- 9,
Pickup, Model ST—JO.
3075, Frequency
Converte r , 99V

Dynatherm TT- 1, TT-2, TT-3, TT-4, TT-5, TT-G , ‘rT-7 , TT-8, TT-9 ,
Resistance Bu lb , TT-iO , TT-11, TT-12, TT-13, TT- 14, TT- 15, TT-16, TT — 17,
Model DB-12P ,
Resistance—to— TT- 18 , TT— 1 9, TT — 2 0 , TT—2 1 , T T—22 , TT-23 , TT—4 1 , TT — 42 ,
Current Converte r , TT -43 , TT—44 , TT-45 , TT—4 6 , TT-47 , TT-~i~~, TT—49 , TT-50.

TT -5l , TT- 52 .

i\I cDonn ell FS-l , FS-2 , FS-3 , FS-4.
FS7 -S F
Flow Switch

D-6



Am plifie r ST-i , ST-2, ST-3, ST-4, ST-5, ST-G , ST-7 , ST-8, ST-9, ST-b .
Model PA 1O6

Position LT— 50 , LT — 51 , LT—52 , LT—53 , LT-54 , Li’— 5 5 .
Transm itter
Ty pe CT

Model 63R Alarm ST-i , ST-2 , ST-3 , ST— 4 , ST—5 , ST-G , ST-7 , ST-8.
Lines 1, 4, 5, 6

Model 63R Alarm * AR—2875 , AR—2 876 , AR—2879 , A,R 288 0 , AR 2’~~3 , R 2 ~~ 4 ,
I ,j n ~’s 4 , 5~ 6 onl~ AR-28 87 , AR-2888 , AR -289 1 , AR-2892 , AR -2 8 95 , A,R -2~ 9G ,

AR—28 9 9 , AR—2 900 , AR—29 63 , AR—2 903 , A R — 2 9 0 4 , AJ~—2907 ,

AR—29 0 8 , AR —29 11 , AR —29 12 , A,R —29 15 , A R —29 b6 , A R —29l9 ,

A R —2 9 2 0 , AR —2923 , AR—2 924 , AR —2927 , AR —292 8 , AR—2967 ,

AR—293 1 , AR —2932 , AR—2935 , AR—2936 , AR—2939 , AR—294 0 ,

A R —2 9 43 , AR —2944 , AR—2947 , AR —2948 , AR—295 1 , AR —2 952 ,

AR—2955, AR—2956, AR—2971, AR—2975, AR—2 979, AR—2982,

AR—2 985, AR-29S~ , AR—2991, AR—2994.

E X — A R  or EXD—A R M V — i , M V—2 , M V — 4 , ‘\I\’—S , MV— 6, i \ I V —~ , 1\IV— 9 , f lV— 11 , M V — 1 2 ,
Limit Switch M V - 13 , MV -1 6 , M V- 17 , MV - l~~, MV -2 0 , MV-21 , M V- 2 2 , MV - 26 ,

M V — 2 7 , M V — 2 ~~, M V— 30 , M\ ’ — 31 , M\ ’ — 32 , M\ ’ —34 , M\’ —3 5 , M V — 3 7 ,

MV — 38 , MV—39 , MV—43 , M V—44 , MV —45 , MV—4 6 , M V — 4 7 , M\ ’ —~1~~,

M V — 5 2 , MV—53 , MV—54 , M\’ — 55 , M\’ —5 6 , M\ ’ — 5 7 , MV— 61 , M V— 6 2 ,

M V— 6 3 , MV—64 , M V— 65 , MV—6 6 , MV-7 0 , MV—78.

See Page D-l for reference to drawing with TAG number identification.
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