SECTION  15215

MEDICAL GAS SYSTEMS

PART 1 - GENERAL
1.1   SECTION INCLUDES
A.    Medical oxygen gas system.

B.    Medical compressed air system.

C.    Medical vacuum system.

D.    Nitrous oxide system.

E.    Waste Anesthetic Gas Disposal (WAGD).

F.    Nitrogen system.

1.2   PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A.   Owner furnished bulk oxygen storage system.

1.3  PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION
A.    Supply of bottled medical gases and integrated wall systems for placement by this section.

1.4 RELATED SECTIONS
A.    Section 15050 - Basic Mechanical Requirements.

B.    Section 15075 - Mechanical Identification.

C.    Section 15070-Vibration Isolation.

D.    Section 15083-Piping Insulation.

E. Section 15410 - Plumbing Piping.

F.   -.Section 16141-Wiring Devices.

G.    Section 16180-Equipment Wiring Systems. 

1.5   REFERENCES
A.    ANSI B16.18 - Cast Copper Alloy Solder-Joint Pressure Fittings.

B.    ANSI B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

C.    ANSI B40.1 - Gauges, Pressure and Vacuum, Indicating Dial Type-Elastic

Element.

D.    ASME Boiler and Pressure Vessel Code.

E.    ASTM A167 - Stainless and Heat-Resisting Chromium - Nickel Steel Plate.

F.     ASTM A269 - Stainjess and Welded Austentic Stainless Steel Tubing for General

Service.

G.    ASTM A403 - Wrought Austentic Stainless Steel Piping Fittings.

H.    ASTM B32 - Solder Metal

I.     ASTM B88 - Seamless Copper Water Tube.

J.     ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration field

Service.

K.    ASTM D1785 - Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40. 80. and

120.

L.     ASTM D2466 - Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings.

M.    ASTM D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and

Fittings.

N.    AWS A5.8 - Brazing Filler Metal.

0.    CGA G-7 - Compressed Air for Human Respiration.

P.    CGA P-2.1 - Medical-Surgical Vacuum Systems in Health Care Facilities.

Q.    CGA V-5 - Diameter Index Safety System Non Interchangeable Low Pressure

Connections for Medical Gas Applications.

R.    FM - Factory Mutual System - Approval Guide.

S.    FS TT-P-645 - Primer. Paint, Zinc Chromate, Alkyd Type.

T.    FS W-C-596 - Electrical Power Connector, Plug, Receptacle, and Cable Outlet.

U.    FS WW-V-35 - Valve Ball.

V.    FS WW-V-54 - Valve, Gate, Bronze (125,150 and 200 Pound, Screwed. Flanged,

Solder End, For Land Use).

W.    MIL-R-36557 - Regulator, Pressure, Medical Gas Administration Apparatus.

X.    M1L-V-82026 - Valves, Diaphragm, Stop.

Y.    MSS SP-58 - Pipe Hangers and Supports - Materials. Design and Manufacture.

Z.    MSS SP-69 - Pipe Hangers and Supports - Selection and Application.

AA.   NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

BB.   NFPA 50 - Bulk Oxygen Systems at Consumer Sites

CC.   NFPA 99 - Standard for Health Care Facilities.

1.6  SUBMITTALS  
A.    Submit under provisions of Section 15051.

B.    Shop Drawings:   Indicate general assembly of components, mounting and

installation details, and genera! layout of control and alarm panels. Submit detailed

medical wall assembly drawings.

C.     Product Data: Provide manufacturers literature and illustrations for all components indicating size, dimensions and configuration.

D.    Independent Testing Agency Reports: Indicate systems are complete, zone valves

installed, alarm systems functional, and pressure and cross connections tests

performed. Document tests.

E.    Manufacturer's Installation Instruction: Indicate requirements for equipment and

systems.

1.7  PROJECT RECORD DOCUMENTS
A.     Submit under provisions of Section 15051.

B.     Record actual locations of piping, valving, and outlets.

1.8   OPERATION AND MAINTENANCE DATA
A.   Submit under provisions of Section 15051.

B.   Operation Data:   Include installation instructions, assembly views, lubrication

instructions, and assembly views.

C.    Maintenance Data: Include maintenance and inspection data, replacement part

numbers and availability, and service depot location and telephone.

1.9   QUALITY ASSURANCE
A.    Perform Work in accordance with NFPA 99, current edition.

1.10 QUALIFICATIONS
A.  Manufacturer: Company specializing in manufacturing the products specified in this Section with minimum three years documented experience, and meeting the requirements of NFPA 99 and the Texas Department of Health (TDH) Hospital Licensing standards.

B.  Installer: Company specializing in performing the work of this Section with minimum three years documented experience, and meeting the requirements of NFPA 99 and the Texas Department of Health (TDH) Hospital Licensing standards.

C.  Testing Laboratory: Company specializing in performing the testing of this Section with minimum three years documented experience, and meeting the requirements of NFPA 99 and the Texas Department of Health (TDH) Hospital Licensing standards.

1.11 REGULATORY REQUIREMENTS
A.  Conform with applicable codes for medical gas systems.

B.  Provide certificate of compliance from authority have jurisdiction indicating approval of systems.

1.12 MOCKUP
A.     Provide mockup of typical medical wall unit.

1.13 DELIVERY, STORAGE, AND HANDLING
A.    Delivery, store, protect and handle products to site under provisions of Section 15050.

B.    Accept material on site in factory containers and packing. Inspect for damage.

C.    Protect from damage and contamination by maintaining factory packaging and caps in place until installation.

1.14 SCHEDULING
A.    Schedule work under the provisions of Section 15050

B.    Schedule Work to ensure equipment is installed and systems tested and certified prior to substantial completion.

1.15 SCOPE:
A.  Provide all labor, materials, equipment, tools and services and perform all operations required in connection with or properly incidental to the installation and testing of oxygen, nitrogen, nitrous oxide, carbon dioxide, compressed air and vacuum piping systems including fittings, valves, medical gas outlets, air compressors, nitrogen, nitrous oxide, and carbon dioxide, manifolds, vacuum pumps, alarms, etc. for complete operable systems.

PART 2 - PRODUCTS

2.1   PIPING:

A.  All piping for vacuum and gases of every character shall be ASTM Specification B-88, Type L, hard drawn, seamless copper tubing with wrought copper solder fittings. No ferrous piping will be permitted in the system. Where threaded nipples are required these shall be I.P.S. brass. All vacuum and oxygen piping shall be purged with dry nitrogen while being soldered.

B.  All piping shall be pitched back so as to drain to the point shown on the Drawings.  All branch takeoffs shall be made from the top of the mains.

C.  Oxygen piping buried in the ground shall be Type K, hard drawn and installed in trenches not less than 42" deep.

D.  Fittings for copper tube shall be wrought copper fittings and attached with silver solder alloy containing not less than 15% silver. All joining operations shall be done with pure dry nitrogen flowing through the pipe to prevent oxidation and scale information. Nitrogen flow shall be verified by an oxygen sensor at free end of piping, and by a pressure alarm on nitrogen supply.

E.  Before erection, all pipe, tubing, valves and fittings (except those supplied expressly cleaned for oxygen, nitrogen, nitrous oxide, carbon dioxide, air-and-vacuum service by manufacturer) shall be thoroughly cleansed of all grease, oil and other combustible materials by washing in a hot solution of sodium carbonate or trisodium phosphate mixed in equal proportions of one pound to three gallons of water.  Scrubbing and continuous agitation of the parts shall be employed where necessary to remove all deposits and to insure complete cleansing. After washing, all materials shall be rinsed thoroughly in clean, hot water. After rinsing, great care must be exercised in the storage and handling of all materials and in the condition of tools used in cutting and reaming to prevent oil, or grease being introduced into the tubing. Where such contamination is known to have occurred, the materials affected must be rewashed and then rinsed.  

F.  Where screwed connections are required at equipment, suitable adapters shall be provided with threaded connections. A thin paste of litharge and glycerin shall be applied to the external threads only.
G.  After erection of pipe and tubing, but prior to installation of the service outlet valves, each system shall be blown clear of moisture and foreign matter by means of dry nitrogen or oil free air.

H.  After installing service outlet valves, each system shall be subjected to a test pressure of 150 psig by means of water-pumped (oil free) nitrogen or air. This test pressure shall be maintained until each joint has been thoroughly examined for leaks by means of soapy water. A soap solution mixed in the following proportions should be used: one ounce of castile or palm oil soap, eight ounces of water, and four ounces of glycerin. Dissolve the soap in the water, add the glycerin and mix thoroughly. Wipe joints clean after test. All leaks shall be properly repaired and the system retested.

I.  A final test shall be 24 hours standing pressure test with water pumped (oil free) air or dry nitrogen at 150 psig to check the completeness of prior joint pressure tests.  If water pumped nitrogen is used, particular care must be exercised to assure that it is all flushed out with oxygen before placing the system in service.

J.  All medical gas systems shall be cleaned and delivered in accordance with procedures set forth in NFPA 99.

2.2   SERVICE OUTLETS:

A.  Wall type service outlets shall be installed where indicated on Drawings approximately 50" above finished floor unless otherwise directed. Outlets shall be modified NCG 378 D.I.S.S. series, quick release type as listed by Underwriter's Laboratories, designed for recessed piping. Each service shall be housed in a special designed back box, assembled complete with special stainless steel cover plate, plaster flanges and tubing guards ready for rough wall mounting, and with an 8" of 1/4" nominal I.D. Type "K" copper tubing for completing the connection to the service line. Check Units shall be safety keyed to prevent interchangeability of services. They shall have a self sealing dust plug and a primary and secondary check, both of which shall seal simultaneously when equipment is not attached.  The Check Units for each service shall be pressure tested at the factory and furnished completely assembled except for the stainless steel cover plates. A color coded nameplate identifying the gas service shall be affixed to each Check

Unit to minimize the possibility of interchanging gas services during installation.  Check Units shall be furnished with a protective cover imprinted with installation instructions and covering the inlet to prevent plaster dust or other foreign matter from contaminating the internal parts of the unit during installation. Check Units shall be designed so as to be completely serviceable from the front including removal of the secondary check and the filter screen without the use of special tools. Check Units shall be so designed that attachment or removal of equipment ''is a one-hand operation and release mechanism shall be such that inadvertent pushing or bumping of the attached equipment will not tend to release it. The outlet, when installed, shall have no projections beyond the finishing cover plate.  Where more than one service is indicated at a single location, they shall be combined into a multiple unit under a single cover plate.
B.  Ceiling type recessed service outlets shall be installed where indicated on Drawings. Outlets shall be modified NCG 376 D.I.S.S. series and shall meet the requirement for wall type service outlets specified hereinbefore, including special cover plates, back boxes, pin indexing between fascia and matching, keyed slot in channel slot box saddle. Coupler for attachment of hose and adaptor connecting thereto, shall be threaded type meeting Compressed Gas Association (CGA)

D.I.S.S. specifications. Hose shall be of plastic, conductive type, color coded for identity of service and terminating at a point 7'-0" above finished floor, in quick release, color-coded female couplers, safety keyed for gas service supplied. Outlet back boxes shall be supported from overhead structure utilizing anti-sway bars as required to prevent movement of the outlets. Connect all ceiling outlets to an established common ground.

C.  High-pressure ceiling or wall type recessed nitrogen outlets shall be installed where indicated on Drawings. Outlets shall be modified NCG 239590-64 and shall meet requirements for ceiling type recessed service outlets hereinbefore specified, including special cover plates, back boxes, etc. Outlet stations are to incorporate a quick disconnect valve mechanism functioning as follows:

i.      Service attachment without opening pressure.

ii.     Pressure actuation in a succeeding mechanical function.

iii.     Pressure shutoff and bleed of entrapped pressure while holding hose secure.

iv.     Release of adapter and hose, a succeeding mechanical function, without high pressure entrapment. Provide a NCG No. 000606-63 nitrogen hose assembly with DynaCon male and female adapters. Length as required for termination at a point 7'-0" above finished floor.

2.3   MEDICAL GASES VALVES:

A.  Valves not in boxes shall be NCG bronze bodied, double seal, full flow ball type, with Teflon seat seals and 0-ring packing designed for working pressures up to 300 psi with a chrome plated brass ball which seals in both directions. The valves shall be so designed that only a quarter turn of the lever type handle is necessary between the open and closed positions. Valves shall be supplied and properly washed for oxygen service. Gas service labels shall be provided for each service as required.

B.     Shutoff valves in recessed boxes shall be installed in boxes with back box constructed of 18 gauge Paintlok steel with a gray baked on semi-gloss finish and with plaster flanges on all four sides for securing to wall. The valves shall be bronze bodied, double seal, full flow ball type with Teflon seat seals, 0-ring packing, designed for working pressures up to 300 p.s.i. chrome plated bronze balls which seal in both directions, and adjustable Teflon stem seals and bearings, self compensating to guard against leakage due to wear. Tubing extensions shall be

factory soldered to the valve flanges for connection to piping outside the box.  Valves and tubing extensions shall be chrome plated, preassembled, pressure tested and rigidly mounted to the box for ease of installation. The valves shall require only a quarter turn of the handle to completely open or close. A color-coded gas label shall be supplied with each valve, which can be marked to indicate the area controlled. The cover shall be of 18-gauge stainless steel with No. 4 brushed finish, and shall incorporate an internal service identification cover and shield, providing shutoff directions. The combination internal and external fascia shall attach to the box assembly without the use of screws, and shall compensate for variations in plastic thickness. Mounted in the finishing frame shall be a clear, rigid, vinyl window for easy access to the valve. Window shall contain a caution label reading: "CAUTION, CLOSE ONLY IN EMERGENCY" and "PULL RING TO BREAK WINDOW".

2.4   OXYGEN SUPPLY:
A.  The bulk oxygen storage and control equipment are provided by owner. This Contractor shall connect to bulk oxygen system main and reroute as shown on the Drawings and extend to serve the buildings as indicated. The system shall be complete in every respect.

2.5   NITROUS OXIDE MANIFOLD:

A.  The central supply of nitrous oxide shall consist of a control unit and the necessary header connections and pigtails for the number of cylinders indicated on the drawing schedule. The controls shall be so arranged as to have half of the cylinders in service and half of the cylinders in reserve. Automatic switchover from service to reserve bank shall be accomplished without fluctuation in the hospital line pressure. Design and operation shall be consistent with good engineering practice and with current NFPA regulations. Three pressure gauges shall indicate

bank and hospital line pressures. A green indicator light shall indicate when the service bank is in use and a red light shall indicate when the reserve bank is in use. Terminal block connections shall be provided for remote alarms. A visible indicator shall designate the service bank.

2.6   AIR AND VACUUM VALVES:
A.    Stop valves at compressors, tanks, vacuum pumps, and in air and vacuum piping shall be Jenkins 32A bronze ball valves with screwed connections and Teflon seats.

2.7   FINAL CHECKING AND OPERATING INSTRUCTIONS:
A.     A representative of the equipment manufacturer shall periodically check with the Contractor during initial installation of the pipeline systems equipment. He shall assist the Contractor in final check to make certain that all systems are in perfect operating condition. The equipment manufacturer's representative shall provide 8 hours of instruction to the hospital personnel in the use of the piping systems and the related equipment, which is operated from those systems.

2.8   STANDARDS AND CODES:
A.  The recommendations of the National Fire Protection Association (NFPA) as set forth in Pamphlet No. 56, 565 and 566, and the "Standard for Medical/Surgical Vacuum Systems in Hospitals" as set forth in Compressed Gas Association (CGA) Pamphlet No. P-2.1, Second Edition 1967, shall apply to this installation and shall be adhered to in all respects.

2.9   ALARM SYSTEMS:

A.  The alarm systems for all services shall be consolidated into one integrated panel and shall be installed complete with all necessary sensing, sending and display devices.  All signals shall be flush mounted with facility for job site service identification and shall incorporate:

1.  Brushed stainless steel fascia.

2.  Visual indication of whether circuit is energized.

3.  Audible buzzer recording of all signal impulses.

4.  Reset permitting silencing of audible buzzer but not allowing cancellation of visual identify until situation has been corrected.

5.  Shall be listed as an assembly by Underwriters' Laboratories, Inc.

6.  Ability to receive and properly record by audible buzzer of any combination of sequential signal.

7.  The signal panel shall be equipped with a "test" button, which shall actuate for test, all visual and audible alarms.

8.  The panel shall be of modular construction, facilitating service and maintenance.

9.  Power supply boxes shall remain mounted and connected as required by manufacturer.

10.  Pressure switches shall be mounted in the pipelines to be sensed and shall be connected as required by manufacturer.

B.  Signal panel with ten alarms:

1.  Signal panel and shall contain the following alarms:

a.  Oxygen reserve supply in use.

b.  Oxygen line pressure high.

c.  Oxygen line pressure low.

d.  Air line pressure high.

e.  Air line pressure low.

f.   Air lag pump on.

g.  Vacuum line pressure above normal.

h.  Vacuum line pressure below normal.

i.  Vacuum lag pump on

j.  Nitrous oxide reserve supply in use.

k. Nitrous line pressure high.

l.  Nitrous line pressure low.

m.  Nitrogen reserve supply in use.

n.  Nitrogen line pressure high.

o.  Nitrogen line pressure low.

2.     Panel shall also include alarm points required by NFPA 99.

C.    Monitoring Gauges:

1.     Monitoring gauges shall be complete with brushed stainless steel fascia with services identified, plastic protective dial free, back box, check valves, and 3/8" sensing line. Provide valves to isolate gauge from pressure line.  These gauges shall be installed in the locations as required by NFPA Code and where indicated on the Drawings.

PART 3 - EXECUTION

3.1    install in complete compliance with governing Codes and manufacturers instructions.

3.2   All components shall be fully compatible with Owner's existing system and service devices.

3.3   Test in accordance with NFPA 99. Provide to Owner a notarized letter of certification from

equipment manufacturer certifying the following:

a.  No cross connections exist.

b.  Alarm system is adjusted and performing to manufacturer's design.

c.  All components have been installed, adjusted and are functioning in accordance

with manufacturer's recommendations.

3.4    Verify compatibility of all new components with existing system and services.

END OF SECTION
PLUMBING NOTES:
 1. PROVIDE ALL LABOR, MATERIAL AND EQUIPMENT FOR A COMPLETE OPERATING SYSTEM.  THE SYSTEM SHALL INCLUDE HOT AND COLD

   WATER PIPING, SEWER AND VENT PIPING, INSULATION, WATER HEATER, HANGERS, VALVES, SUPPORTS WITHOUT ANY RESTRICTIONS TO

   VOLUME.  CUT AND PATCH AS REQUIRED TO INSTALL PIPES.

 2. ALL WORK AND MATERIAL SHALL CONFORM STRICTLY TO THE LATEST LOCAL CITY, PARISH, STATE AND NATIONAL GOVERNING CODES.

 3. CONTRACTOR IS TO FIELD VERIFY ALL EXISTING UTILITY LOCATIONS, ELEVATIONS AND SIZES PRIOR TO COMMENCING  ANY WORK.

   PLUMBER TO VERIFY SLAB CONDITIONS (POST TENSION, OR CONVENTIONAL) BEFORE COMMENCING ANY WORK.  CONTRACTOR SHALL PAY

   NECESSARY FEES FOR THE UTILITIES CONNECTIONS.

 4. CONTRACTOR IS RESPONSIBLE TO VERIFY THE EXISTING INVERTS AND SET NEW INVERTS OF SEWERAGE AND DRAINAGE PIPES.

 5. SEWERAGE LINES 3-INCH AND SMALLER SHALL BE SLOPED 1/4" PER FOOT AND LINES 4-INCH AND LARGER SHALL BE 1/8" PER FOOT.

 6. TEST ALL PIPING AT REQUIRED PRESSURE.

 7. ALL PLUMBING SHALL BE CLOSELY COORDINATED WITH STRUCTURAL SYSTEM, MECHANICAL SYSTEM AND ELECTRICAL TO INSURE NO

   TRADES WILL CONFLICT WITH EACH OTHER.

 8. HOT WATER HEATER PRESSURE RELIEF MUST BE CONNECTED INDIRECTLY TO THE SANITARY SEWER SYSTEM OR DIRECTLY OUTSIDE.

 9.  DO NOT SCALE DRAWINGS.  SEE ARCHITECTURAL DRAWINGS FOR EXACT LOCATIONS OF DOORS, WINDOWS, WALLS, FIXTURES, ETC.

10. ALL WATER MAINS AND PIPING NOT SHOWN FOR CLARITY, ALL LOCATIONS FIELD VERIFIED.

11. DOMESTIC HOT AND COLD WATER PIPING AND FITTINGS UNDER SLAB SHALL BE ASTM B88 COPPER WATER TUBE, TYPE K, SOFT

   ANNEALED. NO JOINTS SHALL BE ALLOWED UNDER THE SLAB.

12. DOMESTIC WATER PIPING AND FITTINGS ABOVE THE SLAB SHALL BE ASTM B88 COPPER WATERTUBE, TYPE L.  HARD DRAWN WITH

   COPPER PRESSURE TYPE FITTINGS, ANSI B16.22. THE JOINTS SHALL BE SOLDERED TYPE USING ASTM B32, ALLOY GRADE 95A

   (95-5)SOLDER.

13. SOIL, WASTE, VENT PIPING AND FITTINGS ABOVE THE SLAB SHALL BE SERVICE WEIGHT CAST IRON PIPE WITH BELL AND SPIGOT ENDS

   AND ONE PIECE NEOPRENE INSERT TYPE GASKET.  USE PVC SCHEDULE 40 OR ABS DWV PIPES AND FITTINGS WHERE PERMITTED BY

   CODE.

14. ALL WATER PIPING AND FITTINGS ABOVE THE FLOOR SHALL BE INSULATED WITH 
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" THICK FIBERGLASS INSULATION AND JACKET. 

15. ALL ELECTRICAL, MECHANICAL & PLUMBING PENTRATING FIRE PARTITIONS SHALL BE FIRE CAULKED.  (PENETRATIONS THROUGH RATED

   CONSTRUCTION SHALL BE SEALED WITH A MATERIAL CAPABLE OF PREVENTING THE PASSAGE OF FLAMES AND HOT GASES WHEN TESTED

   IN ACCORDANCE WITH ASTM-E814.)

16. ALL MEDICAL GAS PIPING FOR VACUUM AND GASES OF EVERY CHARACTER SHALL BE ASTM SPECIFICATION B-88, TYPE L HARD DRAWN,

   SEAMLESS COPPER TUBIN WITH WROUGHT COPPER SOLDER FITTINGS. NO FERROUS PIPING WILL BE PERMITTED IN THE SYSTEM.  WHERE

   THREADED NIPPLES ARE REQUIRED THESE SHALL BE I.P.S. BRASS.  ALL VACUUM AND OXYGEN PIPING SHALL BE PURGED WITH DRY

   NITROGEN WHILE BEING SOLDERED.

17. ALL MEDICAL GAS PIPING SHALL BE PITCHED BACK SO AS TO DRAIN TO THE POINT SHOWN ON THE DRAWINGS.  aLL BRANCH

   TAKEOFFS SHALL BE MADE FROM THE TOP OF THE MAINS.

18. FITTINGS FOR COPPER TUBE SHALL BE WROUGHT COPPER FITTINGS AND ATTACHED WITH SILVER SOLDER ALLOY CONTAINING NOT LESS

   THAN 15% SILVER.  ALL JOING OPERATIONS SHALL BE DONE WITH PURE DRY NITROGEN FLOWING THROUGH THE PIPE TO PREVENT

   OXIDATION AND SCALE FORMATION.  nITROGEN FLOW SHALL BE VERIFIED BY AN OXYGEN SENSOR AT FREE END OF PIPING, AND BY A

   PRESSURE ALARM ON NITROGEN SUPPLY.

19. BEFORE ERECTION, ALL PIPE, TUBING, VALVES AND FITTINGS (EXCEPT THOSE SUPPLIED EXPRESSLY CLEANED FOR OXYGEN, NITROGEN,

   NITROUS OXIDE, CARBON DIOXIDE, AIR-AND-VACUUM SERVICE BY MANUFACTURER) SHALL BE THOROUGHLY CLEANSED OF ALL GREASE,

   OIL AND OTHER COMBUSTIBLE MATERIALS BY WASHING IN A HOT SOLUTION OF SODIUM CARBONATE OR TRISODIUM PHOPHATE MIXED IN

   EQUAL PROPORTIONS OF ONE POUND TO THREE GALLONS OF WATER.  sCRUBBING AND CONTINUOUS AGITATION OF THE PARTS SHALL

   BE EMPLOYED WHERE NECESSARY TO REMOVE ALL DEPOSITS AND TO INSURE COMPLETE CLEANSING.  AFTER WASHING, ALL MATERIALS

   SHALL BE RINSED THOROUGHLY IN CLEAN, HOT WATER. AFTER RINSING, GREAT CARE MUT BE EXERCISED IN THE STORAGE AND

   HANDLING OF ALL MATERIALS AND IN THE CONDITION OF TOOLS USED IN CUTTING AND REAMING TO PREVENT OIL OR GREASE BEING

   INTRODUCED INTO THE TUBING.  WHERE SUC CONTAMINATION IS KNOWN TO HAVE OCCRED, THE MATERIALS AFFECTED MUST BE

   REWASHED AND THEN RINSED.

20. WHERE SCREWED CONNECTIONS ARE REQUIRED AT EQUIPMENT, SUITABLE ADAPTERS SHALL BE PROVIDED WITH THREADED CONNECTIONS.

   A THIN PASTE OF LITHARGE AND GLYCERIN SHALL BE APPLIED TO THE EXTERNAL THREADS ONLY.
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