PLAINTIFF’S EXHIBIT

\
TEX-132

TEXACO INC. PAGE 1
PUGET SOUND PLANT
TRAINING OUTLINE
DEPARTMENT: PIFPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)
A, BASIC TRAINING \
Subject Page No.
*1, Departmental Organization 1
*2, Relationship of Department to Refinery
Operations , 2
*3, Department Standards and Working Rules 3
*, Department Fire Protectlon 5
*5, Department and Plant Safety Practices 8
*6, Departmental and Plant Housekeeping 12
*T. Departmental Lubrication 14
*8, Care, Purpose and Use of Hand and
Portakle Power Tools i6
*9, Procedures for Obtaining and Transporting
Tools, Materials and Equipmént 19
*¥10, Location and Use of Utilitiles 20
#11, Departmental Standards of Craftsmanship 21
*12. Procedures for Obbaining Work Permits 22
*13, Identification, Purpose, Characteristics
and Uze of Materials 23
*14, Read, Interpret and Work from Blueprints,
Sketches, and Bills of Material and Regquires
a Knowledge of Shop Mathematics 39
*15, Measuring and Layout Methods and Tools 83
#16, Care and Purpose of Shop Equipment 89
*17. Taking Field Measurements and Job\Planning 90
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TEXACO ING.% PAGE 11
PUGET "SOUND is

PRAINING OUTLINE

DEPARTMEND: . PIPE & DATE: JULY 1, 1970
OILASSIFICATIONT PIPEFITTER (TRAINEE)

B. ON THE JOB TRAINING

Subject ’ Page No.
*1. Asgemble and Transfer Equlpment and Tools o1}
;2. Move Maferials 100
*3. Load and Unload Materials 101
u, Dope and Wrap Pipe : 102
k5, String Out Pipe 103
*G6.  Dismanbtle Pipe and Fittings - 105
*7. Salvage Pilping ' 106
*8, Use Hend Dies ) 109
*9, Operate Power Tools 111
10, Operate Pumps :; \ 112

a. Sump Pumps 112
*D, Test Pumps 112
il. Operate Compressorb 113
2. Operate Hoists ' “ 114
*a, Aip Hoist 114
*p, Electric Hoist 114
*c, Air Tugger . 114

*13. Cut Gaskebs - | 116
X1, Use Hand Tools | 118
%15. Sharpen Tools . . 120
*16., Clean Up Shop and Work Areas 122
*17. Tie Knots and Hitches 123
#18. Rigging and Hoisting of Material, Tools

and Equipment 127
*19. Check Tools 5@ 134
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Sub ject
*20,

*21.
*22,

*23,
2k,
*a,

S¥D,

%25,

*20;

%27,

B, ON THE JOB TRAINING

L

Install and Remove Blinds and Oriflce
Plates

Unhead and Head-up Vessels and Simllar
Equipment

Move and Assemble One and Two Stage
Scaffolds

Install Lubpicators

Iayout and frefabrioate Pipevork
Welded

Screwed

Operatie Pipe Machlne

Bend Pipe

Fabricate Tubing

Install Bell and Spigot Pipework
Ingtall Pipe and Fittings
Welded |
Screwed

Plastilc

Remove and Install Valves
Gate, Globe, Cock and Cheek
Regulators

Relief Valves

Make Hydrostatilc Teabr,
Renew Tubes

Burners - (Gas and 0il
Remove and Install

Clean and Repalr

Coils

Remove and Install

Repair

PAGE 111

Page No.
135
136

138
145
146
146
146
47
148
165
167
171
171
171
171
1Th
174
174
174
175
176
177
177
7T
180
180
180
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Su£ﬂec£
35,
*a,
*b,

*36.
*37.
38,

*i3,
2y
15,
*46,
*47,
*48,

49.
*50,.

51
52

B, ON THE JOB TRAINING

Steam and Alr Traps

Remove and Install

Repalr and Inspect

Installatlion and Repailr of Plumbing
Install Tublng

Steam Radlators

Remove

Install

Repalr

Install Pipe Hangers and Supports
Pack Valves

Install and Remove Ohmart Level Controller
Repair Hydrants

Service VWater

Fire Water

Install Expanslon Joints

Flange and Unflange Hquipment
Install Educ?prs

Install Temporary Field Pumps
Install Steam Tracing on Pipe and Fittings
Make Pressure Taps

Dismantle, Repair and Reassemble Oxygen
Lines and Equipmen%®

Install Plpe Clamps
Conduct On-The-Job Tralnling

Conduet (PBasic) Classroom Training

[

PAGE 1v

Page No.

181
181
181
219
220
221
221
22],
221
222
230
231
233
233
233
237
238
239
2hp
243
244

259
261
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TEXACO INC, PAGE 1
PUQGET SOUND_ FLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: July 1, 1970
CLASSIFICATION: PLPEFITTER (TRAINEE)

ITEM NO, A~1 SUBJECT: DEPARTMENT ORGANIZATION
The Pipe Department is one of several departments of Puget

Sound Plant whiocn oomea\under the Jurladiction of the Assistant Plant
Manager,

The Supervisor-Maintenance 1s in charge of the planning,
scheduling and execut’ on of work “nvolving all the malintenance depart-
ments of the Plant including the Pipe Department.

The, foreman of the Plpe Departuent is in direct charge of the
personnel ot the departmeny and is vesponsible for the selection and
asslgnment of craftamen and trainees in accordance with the require-
ments of the daily work schedules. He 1s also responsible for the
follow up of work performance to assure proper application of crafy
skills and quallty workmanshilp.

The Pipe Foreman directly supervises the work of Plpelfitters
assigned to the respective units, coordinates the work aud cooperates
with the various operating departments in accomplishing scheduled work.

PIPE DEPARTMENT ORGANIZATION

ASSISTANT .
PLANT MANAGER

SUPERVISOR .
MAINT. & CONSTR.
]

- 47
: . FOREMAN
OFF PLOT - . PIPE ON PLOT
ENGINEER DEPARTMENT ENGINEER

ASSISTANT
FOREMAN

PIPE DEPARTMENT
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TEXACO INC. PAGE 2
PUGET SOUND_PLANT

TRAINING DETAILS
DEPARTMENT: PIPE DATE: July 1, 1970

Pt

CIASSIFICATION: PIPEFITTER(TRAINEE )

ITEM NO, A-2 SUBJECT: RELATIONSHIP OF DEPARTMENT TO
REFINERY OPERATLONS

The purpose of a refinery is to process crude oil and
convert it into highly refined and saleable petroleum products,

as economically and gafely as possible, while maintaining high

gtandards of quality which assure contlnued confidence of the
buyling publle. .

Bach operating unit and department 1s designed, constructed
and operated with the obJective of providing a continuing supply
of quality-controlled petroleum products for a highly competitive
market. Malntalning each unit in a safe operable condition requires
the knowledge and skills of many people and crafts., New techniques,
materials, tools and methods are constantly being developed which
requivre lncreaging knowledge, skill and training in order to take
advantage of these developments and remain competitive.

The Pipe Department has an important role in meintaining
continuity of vefinery operations. The Pipefitter fabricates,
installs, repairs, replaces, tests and melintalns various types of
plpe work, fittings, valves and operating equipment., The contlnued
gafe operation of a unit or related eguipment may be dependent on
how well the Pipefitter has performed such work as repacking a
valve, installing the correct type and schedule numbered plpe or
fitting, tightening up on a vessel head or pipe flange, cleaned
and tested shell and tube equipment, =nd wmany other similar jobs
requiring skilled craftsmanship and high standards of workmanship.

Since the Pipefitter's work may involve other crafts, ovr ~
effect several operating departments, it is essential that he |
closely coordinate his work and cooperate with others in order to
do a safe, workmanlike Jjob. It can thus be seen that the Pipe
Department plays on imporbant part in relation to both the mainte-
nance and operabtion of refinery equipment. As equlpment or pro-
cedures are changed the Plpefitter may £find 1t necessary to adapt
himself to the use of new methods, new tools and undergo re-training.
However, the Plpe Department stlll bears a continuing responslblity
and relationship to operations of the refinery which contribute
substantlally to the maintenance of the safety, economy and conbi-
nulty of the refinery productive capacity.
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TEXACO INC. PAGE 3
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: July 1, 1970

CTASSIPICATION: ~PIPEFITTER (TRAINEE)

ITEM NO. A-3 SUBJECT: DEPARTMENTAL STANDARDS AND WORKING RULES

1.

10.

11.

When you cannot report for work as scheduled, and on tlme, glve
your Craft Supervisor or the Night Foreman on dubty as much
advance notice as possible., If you are unable to call, have

_someone call for you,

Requests for time off should be handled with your Craft Super~
visor as far in advance asg possible.

When you have heen absent Lor any reason such as slckness,
accident, vacatton, ete,, call your Craft Supervisor as far in
advance as possible before yeturning to work so he can arrange
schedules and advise you when to report for duty.

In case of change of address, notify your Craft Supervisor of
new addregs and telephone number,

When you have finished a Job, go at once bo your next assign-
ment, 'if known; otherwise, contact your supervisor., Do not
lolter or loaf between Jobs,

It is a Pipefitter's responsibility to see that his job pro-
gresses In a safe working manner, keep his helpers lined up
and working, and to know where hls helpers are at all times.

It 18 a Pipefitter's duty to make sure all necessary materials,
equlpment and tools are transported to hisg assigned Jjob.

Instruct his helpers of proper topol handling and work procedures,
on the job.

Request work permits when requirsd Go do a Job such as blinding
lines or pumps, opening vessels or btowers, entering and burning
lights in vessels or towers, etc. (Read permits and follow
special instruction written on permit.)

In an olil refinery, we must c¢liminate all possible causes of
fire, Smoking is permitted, therefore, only in certain clearly
marked areas and at specified times. People who cannof observe
this very important safety rule just don't belong in an oil
reginerg. FPor the safety of everyone, this rule is rigldly
enforced,

Pipefitters will be furnished tools necessary to perform thelr
specific duties, It is the responsiblility of each Fltter to
make sure that the tools he uses, or returns for the use of
others, are in safe working condifiion. Replacement of broken
or damaged tools will be handled by the Main Tool Room.
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ITEM NO, A-3 TRAINING DETAILS PAGE U

12. The Plant telephone system 1s primarily for the transaction
of Company business, Personal calls ordinarily should not be
made during working hours. You are expected to use good
Judgment in this respect. Please use the phones for personal
business only when absolutely necessary,

13. Do not leave the job unless reported to your Malntenance
Supervisor.

1%, It is a Pipefitter's responsibility to traln and instruct a
Craft Helper in the methods and procedures of his trade whenever
g0 apsigned by his supervisor,
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TEXACQO INC, PAGE 5
PUGET SOUND PLANT

TRAINING DETATLS

DEPARTMENT: PIPE DATE: July 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINHE 2)
ITEM NO, A-A SUBJECT: DEPARTMENT FIRE PROTECTION

. Fire protection and five fighting are the concern of each
and every individual at Puget Sound Plant, All employes, exclusive
of women, are subject to fire fighting duby as required, whether or
not directly attached to the Fire and Emergency Organization.
Accordingly, supervisors assigned a copy of this manusl are res-
ponsible for keeping all personnel under their supervision informed
in regard to thelr indlvidual roles,

I. HOW TO REPORT A FIRE OR EMERGENCY

To report a fire or other emergency there are simple rules
which should be followed:

1.  REMAIN CALM - DO NOT PANIC

You have certain vital functions to perform - functions which
must be carried oubt promptly and effectively - functions whlch
call for clear thinklng and sound Jjudgment,

2, S17ZE UP THE SITUATION QULCKLY

Is the fire small enough to handle alone- opr will help be
needed? Spot the nearept fire extingnishing equipment -
weigh the posslbilltiss of personal injury

3. TAKE ACTION

(a) Extinguish Fire
IT you can handle i1t alone - SAFPELY! or

(b) @ive Alarm ‘
& re 18 too large to handle without help -
even 1f necessary to leave location to do so.

TAKE NO CHANCES OF LETTING FIRE GAIN SERIOUS HEADWAY
BEFORE GIVING ALARM.

4, GIVING THE ALARM

Call the Boiler House immediately by telephone (22) giving:

1. Your name

2., location of flre and department: have this
information repeated bhack. -

3. Nature of fire - seriousness.
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ITEM NO. A-4 TRAINING DETATLS PAGE 6

Mobile radio equipment may be used if telsphone 1is not
convenlient and would cause delay in sounding alarm.

In this case, call the (Gate or the Garage who 1in turn
will relay the call to the Boller House. However, it
i preferable to call the Boiler House direct,

REMAIN CALM - HAVE PERSON RECEIVING CALL REPEAT INFORMATION
BACK - BE SURE HE CLEARLY KNOWS LOCATION,

II. FIRE AND EMERGENCY SIGNALS

REGUIAR FIRE ALARM: One wildecat cycle followed by number of short
Plasts To indicate zone number., Repeat wildeat cycle and zZone signal
one time, as follows: '

ZONE NO, ZONE SIGNAL

1 : 1 Wildeat : (pause 10 sec.) : 1 short blast : -(pause 10 sec.)
Repeat wildcat and zone

2 ; 1 Wildeat : (pause 10 sec.) : 2 short blasts : (pause 10 sec.)
Repeat wlldcat and zone

3 : 1 Wildeat : (pause 10 sec,) : 3 short blasbts : {pause 10 sec.)
Repeat wildcat and zone

4 : 1 wWwildecat : (pause 10 sec.) : 4 short blasts : (pause 10 sec.)
Repeat wildcat and zone

5 : 1 Wildcat : (pause 10 sec.) : 5 short blasts : (pause 10 sec.)

%%? Repeat wildeat and zone .

Responsibllity: When Regular PFilre Alarm sounds, all pevssonnel
gssigned To the Pive and Emergency Organization who aire on dutby
are required bto report to thelr respective assignmeuts as oub-
lined herein. The only exceptlons would be in the case of
scheduled fire drills when individval members may be excused by
authority of the Fire Chief (Plant Manager), or Assistant Fire
Chief (Assistant Plant Manager) only. Persons temporarily on
"limited duty"” due to physical condition will be considered as
temporarily relieved from fire Ifighting duties. Off duty
employes are not required to report unless called out, except
that Supervisors on Call Out Lists should not necessarily wailt
to be called, )

The term "wildecat" or "wildeat cyele” refers to the variable
piteh feature of the wildecat fire whistle, sounding the whistle
through its range from high pitch down to low pltch and back

to high pitch again "™, AF J' The high pitch is used for
zone signals.,

Fire Drill: Same as Regular pire Alarwm, including repeat,

Recall: One long blast of the high piteh. "Recall” to be
sounded only when authorized by person acting as Fire Chief,
Assistant Fire Chief, Pire Marshal or Acting Fire Marshal,
Person calling the "recall" to the Boiler House should
identify this authority.
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ITEM NO. A-4 TRAINING DETAILS PAGE 7

GENERAL ALARM: 10 continuous wildeat cycles (approximabely two
minutes, )

"General Alarm" %o be sounded only when auth-rized by person acting
ag Fire Chief, Assistant Pire Chief, Fire Marshal, or Acting PFire
Marshal, Person calling a 'General Alarm” to the Boller House
should identify this authority.

Resnonsibility: When General Alarm is sounded, all available
employes except wonmen are reruivad fn rennort ss outlined In
Stuvuaws &VITI - @General Alarn - of the Plant Fire Manual, Off duty
employes ghould report on earing the alarm or on being called,

UNIT EMERGENCY ALARM: Series of short blasts (approximately 10),
of air whistle on unit concerned.

Fire whistle will be tested each Friday noon immediately
following the regular plant noon whistle, Test will consist of
sounding one willdeat cycle.

If wildcat fire whistle is inoperative, the plant shift
whistle will be used. Signals willl be the same as above, substii-
tuting one long blast for each wildcat cycle,

Hourly employes reporting in response to General Alarm or
Call Out should punch in as usual at the Main Gate.
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TEXACO. INC. PAGE 8
PUGET SOUND FPLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: July 1, 1970
CLASSIFICATION: ~PIPEFITTER (TRAINEE)
ITEM NO. A-5 SUBJECT: DEPARTMENT AND PLANT SAFETY PRACTICES

PURPOSE: The purpose of this section 1s to assemble in one place

the more important and pertinent safety information
applicable to the work of the Pipe Department. In general, all of
the Regulations, Procedures, Practlces and lnformation contained
herein should be studied carefully by every craftsman and trainee
and practiced constantly.

REGULATIONS: The following regulations MUST be observed:

(1) No flange or head can be unbolted on any vessel or tank, or any
line opened until a SAFETY WORK PERMIT, Form R-241-A (yellow
form) has been issued by the operating department involved. The
PERMIT must -be posted conspicuously at the work site or point of
entrance.

(2) .No tank, vessel, tower, drum or other enclosed space is to be
entered until a SAFETY WORK PERMIT has been issued authorizing
entry.

(3) No burning, welding, grinding, chipping, sandblasting, pressure
tapping, breaklng concrete, use of internal combustlion engines
or other work can be performed which could be a source of ig-
nition for any flammable materials, unless and until a HOT WORK
PERMIT, Form R-241, (pink form) has been issued in proper form
by the operating department involved and properly countersigned
by an authorized operatlng supervisor,

(4) Standing instructions for issuing both Hot Work and Safety Work
Permits must be reviewed by each Pipefitter and tralnee, ’

(5) CAUTION - Always read the PERMIT - be sure you understand the
precaubions which must be observed - note the time period it
covers ~ be sure it describes or ldentifies the line, vessel or
equipment to be worked on - note the reguirements for use of
personal protective equipment - be sure the condition of the
line, vesgel or surronding area is specified - and obey all
the precautions written on the permit. WHEN IN DOUBT, CONSULT
YOUR FOREMAN,

(6) Do not open or close valves on lines, vessels and operating
equipment (except valves at utility stations - air, steam and
water). Only Operators on the particular unit or area are
permitted to operate valves,

(7) Hard hats must be worn on the job, Goggles must be used when-
ever a hazard to the eyes may be encountered. For example:
chipping, breakling concrete, hammering on overhead lines and
objects, breaking into lines, working where dust and rust is
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ITEM NO, A-H TRAINING DETAILS PAGE 9

(8)

(9)
(10)

(11)
(12)

(13)

(14)

(15)

blowing around, grinding, buffing, ete. Protective clothing
(impervious sults) and other protective equipment must be worn
when specified on HOT or SAFETY WORK PERMITS, when working on
lines or equipment in acid or caustlc service, or when instructed
to do so by the Foreman in charge of the work,

Presgure Tapping or Hot Tappling must never be performed until a
HOT WORK PERMIT, Form R—EH% (pink form) has been issued and then

countersigned by the Assistant Plant Manager or the Plant Manager,
and a fire watch is maintained., The Pipe and Operatines Foremen
shall provide close supervision during the entire tapping
operation,

@Gloves should not be worn while using abrasive grinding wheels.

When work 1s performed on plpe lines connected to equipment or
lines in service and there is any danger of oill or other products
eg3aping from a open end, or open-end valve, the valve flange or
open end of the line should be blanked (blinded) off or plugged.

When work is to be done on & line equipped with a cathodic pro-
tection system, the IngtrTElec Foreman must be consulted before

the line i1s broken (disconnecced) and SAFETY WORK PERMIT, Form
R-241-A, must be igsued.

High pressure air shall not be used for testing pipework except
as approved by the Engineering Department. In no case shall air
be used to test lines last containing a volatile product, acld
or caustic. Water or high flash oll is recommended for testing
pipework in preference to air.

¥When using buckets to raise or lower tools, equipment and
material to top of towers or vessels, remove ball and replace
with a heavy gauge wire or small cable.

If working in a trench with stpalght up and down walls over 4 f£%.
deep, shoring should Le installed to prevent cave-ins of dirt,

Before perating on air tugger, cable and spool should be ins-
pected for tangles in cable on spool and broken strands in cable.

PROCEDURES: The procedures outlined hereln should be followed when=

(1)

, eveyr performing the work described.

Unheading, Breaking Into Lines, Blinding and Disconnecting
Pragtices

Obtain Safety Work Permit. TIn addition, the following

precautions should be observed:

(a) Use a drift pin, spud wrench or other suitable tool in
lining up bolt holes in flanges. XEEP FINGERS OUT OF
BOLT HOLES.

(p) Do not stand in line with faces of flanges when a wedge
is being driven betbtween them as a precaution against
injury in event the wedge should jump oub.

! WA-TEX 001215
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ITEM NO. A-5 TRAINING DETAILS PAGE 10

(¢) wWhen unbolting flanges be sure to loosen bottom bolts first
on alde opposite where you are standing so as to divert any
possible pressure remaining in line away from the feet and
body.

(d) When necessary to break into or unflange lines, pumps or
vessels handling TEL (Tetraethyl Fluid) the current rules
and regulations of the supplier (Dupont) shall be followed,
therefore, consult your foreman and secure properly prepared
SAFETY WORK PERMIT.

(2) working on Scaffolds

Before using a scaffold the person using should check the
following to assure safety:

(a) Supports should be solidly set on level surface or properly
blocked.

(b) Cross braces should be firmly atbached.
(¢) Guard rails should be provided.
(d) Decking boards should be free of splits and checks, (Boards

should be at least 2" X 10" lumber at least as good as
#1 Common., )
5

Decking boards shall have cleats at both ends to prevent
boards slipping off bearing ledger.

() Decking boards should overhang the bearing ledger at each
end at least 8" but not more than 12". Where overhang
exceeds 12" the decking board should be wived down at both
ends to prevent tilting.

() Decking boards must be free of oil and grease and kept free
at all times, '

(h) Iadders should be installed in best position for climbing
and exlt,

(1) Before beginning job worked from scaffold, check all exits
possible, in case a quick descent has to be made.

PRACTICES: The following practices are consldered as vrecaubionary
in nature a- 7 ‘'t 1s recommended they be observed,

(1) Avold walking on pipe lines whenever possible. Major jobs of work
should not be done while gtanding on lines or fittings.

(2) Avoid walking on asbestos or transite roofs, on defeective roofs,
and on insulated lines,

(3) Keep clear of suspended loads wherever and whenever hoisting is
being done,
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ITEM NO. A-5 TRAINING DETAILS PAGE 11

(%)

(5)

(6)

(7)
(8)

When 1ifting, make full use of the leg muscles, keep the back
as nearly upright as possible and avoid twisting while 1ifting.
Get help with heavy loads.

When working with or around welding operations, secure and use
pafety glasses (gossgles) with dark lenses, These may be obtained
from the Tool Room. Never look directly at. electric or acetylene
welding rays. Refleetlon of electric are off light colored
(aluninum) surfaces can cause {lash burns,

All excavatlons of any kind in any area where employes avre likely
£0 walk must be ~ither refilled, covered, fenced or roped off and
warning flashers. used at nlght.

Leather gloves should be worn while fabrieating pipe and fittings
with welder.

When using a come~-a-long for lifting, arrange rigging so come-a-
long is in a safe reach for operating. If rigging is too far
above hesad, use a chain fall instead of a come-a-long.

i WA-TEX 001217
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TEXACO INC, PAGE 12
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: July 1, 1970

CLASSIFICATION: PIPEFITTER (TRAINEE)

_ITEM NO, A-6 SUBJECT: DEPARTMENTAL AND PLANT HOUSEKEEPING

DEFINITION: The term "housekeeping" is generally used throughout

the petroleum industry and refers to the continuous

maintenance of clean, neat and orderly conditions within a refinery.
Lack of good houssekeeping practices contributes to safety, fire and
health hazarde detrimental to all employes.

BESPONSIBILITY: It 1s the responsibility of each supervisor and

employe in the Pilpe Department to maintain the

department and assigned work areas in conformance with Refilnery
Housekeeping Practices. .

PIPE _DEPARTMENT PRACTICES: In addition to the general practices

applicable %o every employe in the

refinerw, there 1s a number of "Housekeeping Practices" which are
emphasized here and which must be observed by everyone in the Pipe

Department,

(1) All roadways, passageways, alsles, stalrways, platforms, etc.,
ghall be kept free of unnecessary tools, materials and debris,
Clean up after every Jjob.

(2) 011 or chemically dameged scaffold decking bosrds should be
promptly removed from service and tagged for destruction in
order to prevent re-use,

(3) Any oll or chemical spilled on stairways, platforms, scaffold
decking, walkways and similar areas where persons must work or
walk should be cleaned up immedlately or sand applied to prevent
slips and falls.

(4) waste material should not Le¢ alluwed to accumulate bub should be
cleaped up and Aavvamweawents wads ' - Feen it hanled away., Sal-

- viigeable materidlsd shov'd be neatly pilled untll they can be
hauled to the Plant salvage area.

(5) Never block access to fire fighting equipment with equipment or
materials.

(6) If it is necessary to leave a Job before clean up can be completed,

advise the Pipe Foreman so arrangements can be made to reschedule
clean up. It is the responsibility of every Pipefitter, after
completing a Job, to leave the work site in a clean, orderly and
safe condition unless specifically directed otherwise,

2
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ITEM NO. A-6 TRAINING DETAILS PAGE 13

(7) Area avonnd pipe machine should be kept free of pieces of plpe.
bloeks, chips or shavings, OL1 drippings should be kept ¢leaned
up. Either Super-Dri or sand should be used %o prevent slips
and falls until clean~up can be effected.

(8) A1l tools and equipment should be cleaned and returned to thelr
proper storage area. Broken tools should be tagged and sent to
Main Tool Room for repalr.
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TEXACO _INC, PAGE 14
PUGET SOUND PLANT

TRAINING DETAILS
DEPARTMENT: PIPE © DATE: July 1, 1970

e

CLASSIFICATION: PIPEFITTER (TRAINEE)
ITEM NO. A-T SUBJECT: DEPARTMENTAL LUBRICATION
LOCATION AND STORAGE:

(1) Qils are delivered from the Storehouse in 5 and 55 gallon drums
and dispensed through a spigot. Gueease 1s delivered from the
Storehouse in % pound and 35 pound metal contalners. Climax or
stlck grease is stocked in the Storehouse and may be found in
Lube rooms on nmn-otgins unlts, Pipe Thread Dope, Graphlbte and
thread cutting oll will be found at the Portable Tool Room or at
the Storehouse. Teflon tape is provided by Craft Supervisors.

GRADES AND USES:

(1) when operating pneumatic (alr) tools, such as Impact Motors,
Knocker Motors, Portable Power Saw, Box Pressure Pumps, ebe., use
Regal C in the oiler. '

(2) Graphite is used on ﬁolts, Plange faces where composliion gasksts
arg used, valve stems, and pipe threads.

CAUTION: DO NOT USE THREAD DOPE ON DRINKING WATER OR INSTRUMENT
AIR PIPING,

(3) Marfax 1 or 2 is used on the drilling bit of the pressure tap
machine,

(4) Climax (any grade) is used to hold exchanger head gaskets in
position while installing heads.

(5) Use a thick mixture of Universal Gear Lubricant HD 90 and Flake
graphite on heater bends, biscuits or where you may have extreme
eat.

CAUTION: NEVER USE PIPE OR THREAD DOPE ON HEATER BENDS OR BISCUITS,
OR WHERE YOU HAVE EXTREME HEAT,

(6) Cubting oil is used with the portable power hack saw, when cutting
threads with stock and die, with the portable pipe machine, and
pipe machines in the Pipe Shop.

METHODS OF APPLICATTON:

(l) Tail hose with built-in oller are provided when operating pneumatic
tools. If -one are avallable, install an oiler in the air supply
which are zvailable at the Portable and Main Tool Rooms.

CAUTION: CHECK THESE OILERS REGULARLY TO SEE THAT THEY ARE FULL AND
OPERATING PROPERLY.
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(2)
(3)
(4)
(5)

(6)

(7)

(8)
(9)

Tubricators are installed on all alr-operated pressure box pumps,
Check lubricator before and during operation.

Threads and gasket face should be wire brushed to remove all dirt
and grit before applying thread dope.

Marfax 1 or 2 should be applled to drill bit on pressure tap
machine %o serve as a lubricant during drilling operatlons.

Before applying c¢limax stick grease to exchanger heads, the
gasket seat should be wire brushed and wiped clesn with a rag.
Any small particles of rust or scale left under a gasket may
cause leaks,

A mixture of graphite and Gear ILubricant should be applied with
brush to bhreads of bolts used in all types of servlices. When
heat comes in contact with this mixture, it burns the oil out
leaving the graphite. When heat comes in contact with plpe or
thread dope, it burns the liguld out leaving a hard “inish,
making i1t very difficult to remuve nubs.

When cutting threads with a stock and die, use an oll can %o

apply cutting oil at regular intervals. This lubricates cubtbing
edge of dle helping to cut smooth threads. :

Portable and shop pipe machines have bullt-in cutting oil
regervoles and pumps to lubricate dies whlile cutting.

One wrap of teflon tape is used on threads of drinking water
lines rather than thread dope. If dope Ls used, il may get into
lines a cause & bad taste in the wabter. Use one wrap of teflon
tape on piping of instrument air., The use of thread dope may
cause clogging and damsge to instruments,
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PTEXACO INC, PAGE 16
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: July 1, 1970

CLASSIFICATION: PIPEFITTER (TRAINEE)

ITEM NO, A-8 SUBJECT: CARE, PURPOSE AND USE OF HAND

CARE

AND PORTABLE POWER ‘TOOLS

OF HAND TOOLS:

(1)

Each Pipefitter is assigned & tool box of hand bools, these
tools should be kept clean and orderly at all times. If at
any time a tool becomes broken or damaged, it should be re-
turned to the Main Tool Room., A broken tool slip has to be

- gigned by the Pipefitier before a tool is replaced.

(2)

Toolg checked out of the Tool Rooms should be ¢leaned and’
returned upon completion of Job, If tool 1s broken or damaged
notify toolkeeper so tool may be repalred or a replacement
tool can be ‘ordered.

PURPOSE AND USE_OF HAND TOOLS:

Knowledge of the proper tools to use and how to use them is
necessary to good handling of pipe fittings. Wrenches are used
on practically every pipe Jjob, and if used improperly c¢an cause
gserious damage to materialg as well as tools and personnel, Be
sure to select the right type and right size tool for each piping

Steam, air, water and pressure hose are also considered as tools
for plipefitters. Hose should bhe coiled up when not in use and
kept in their designated locations. In some cases, hose may be
permanently left attached at some.locations (steam and water).
Hose for alr and water are tested to wibthstand maxlmum plant air
pressure, and may be used intervchangeably. Hose fov alr and
water are equipped with Chicago couplings and should never be
uged for steam or pressure testing service. Steam hose is a

gpecially conabructed, wire-wound hose designed to wlthatand
both heat and pressure. Pressure hose 18 desgigned to withstand
high pressures, and used with pressure pumps when testing lines

(1)

or malntenance Job.
(2)

or vessels for leaks,
CARE OF PORTABLE POWER TOOLS:
(1)

Portable power tools are avallahle for many different types of
Jobs. These %tools must be lubricated at all times when in
operation. Never drop or lay these tools in o0il or where water
can get on them., Impact guns are designed for only so much load,
8o use the proper size for the size of nubt vo be broken loose.
Use an impact in short bursts from 10 to 15 seconds,., Portable
plpe machines should be kept covered at all times when not in use,
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ITEM NO. A-8

(2)

TRAINING DETAILS

PAGE 17

All pneumatic portable power tools are equipped with a fine
wire mesh filter screen, to filter out small particles of dirt
and rust to keep them from entering the mechanism, Before
operating, blow out hose with alr %o clean 1it.

PURPOSE AND USE OF PORTABLE POWER TOOLS:

(1) Portable power tools can save a Pipefitter a lot of hard manual
They are designed o only earry so much
of a load, B0 select the proper size %ool for the job,

CAUTION:

labor 1f used properly.

NEVER TRY TO REPAIR A POWER TOOL IN THE FIELD, IF THEY

ARE WORKING IMPROPERLY, SEND TO MAIN TOOI ROOM FOR REPAIR
AND INFORM TOOLKEEPER.

SAFETY :

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Do not use defective tools.

"s" wrenches or light wrenches of any '~*nd shall not be struck
Only "striking"” tools may be hammered.

with a2 hammer or maul.

The use of two open end wrenches to secure extra leverage by
one into the jaws of the other is a dangerous practice and is
prohibited. The extra leverage may cause the wrench to break

or spread and results in an injury.

Where more leverage 1is

needed, get the proper type and size of wreach.

When using a wrench, be sure it £its properly and in applying
force, push or pull evenly and steadlly, otherwlse, a sudden
Jerk or slip may cause injury.

Before using any pneumatlc (airv) tool, inspect the hose couplings
and hose connectlons to see that they are safely attached and
in good condlition. Chicago couplings should be wired.

Chain holsts and chain blocks should never be used to hoist any’
load greater than its safe working capacity, Inspect carefully
before each use to assure it is in good condition. .

Carry and handle tools in such a manner that they are not llable
to cause injury to yourself or others.
that sharp-~edged tools are not carried in the pocket or in a

manner where the arms or other parts of the body may strike the

tool,

v

Be especially careful

Tools should not be carried in the hand or loosely in the clothing,
while elimbing a laduer .. climbing onto a scaffold., Heavy tools
must be hoisted or lowered by a line.

The proper tools in good
purposes intended,

repalr shall be used only for the
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(20)

(11)

(12)

(13)

Small tools, when not in use on elevated locations, shall be
kept in tool box, and large tools shall be placed in position
where there is no danger of their being kicked off or causing

a tripping hazard, Upon completion of a job, tools shall be
removed from elevated locations. NEVER THROW TOOLS OR MATERIALS
FROM ELEVATED LOCATIONS.

Grinding wheels shall not be operated at speeds greater than
their designed rating -~ check to make sure thut proper wheel
18 attached to tool. Examine wheel for cracks « discard wheel
if cracked.

Air or electric driven wire brushes shall be examined before
each use to be sure they are in safe operating conditlon., Wear
goggles when using to protect eyes agalnst small flylng particles
of wire, Pace shields and rubber clothing may also be needed. '

Before using any pneumatic {air) tool that requires lukwrication,
check to make sure oiler is operating properly and filled., If no
oiler is furnished with tool, install an oller in alr supply .
to the tool., 0Oilers should be checked and refllled often during
worklng operations,
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TEXACOQ INC, PAGE 19
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT:- PIPE DATE: July 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE

ITEM NO, A-9 SUBJECT: PROCEDURES FOR OBTAINING AND TRANSPORTING
TOOLS, MATERIALS AND EQUIPMENT

TOOLS AND EQUIPMENT:

(1) Tools will be in Pipe Shop Tool Storage Room. If additional
tools are needed you get them from the Main Tool Room in the
Machine Shop. You must sign a.charge out slip, do the Job
and return the tool %o the Tool Room.

(2) Bquipment may be located in the following areas:

Warehouses 1-2 or 4
Bast of Warehouses in storage area
South of Warehouses 1ln storage area
Weat of Machine Shop

STOREHOUSE :

(1) Each Pipefitter is authorized to order and receive material from
the Storehouse, Before calling for or receiving material,
complle a 1ist giving the name, size, weight, type of material,
and glve estimate number, Bill of Material number or type of
equipment and unit to be used in.

METHODS OF TRANSPORTING:

(1) Call Trucking Department giving type of material or equipment
to be hauled, where equipment or material is located and where
it is to be hauled, Also give type of trucking equipment needed.
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TEXACO INC. PAGE 20
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: . PIPE DATE: July 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)

ITEM NO, A-10 SUBJECT: LOCATION AND USE OF UTILITIES
USE:

(1) A ubility is & form of energy used to get work done. A%
Puget Sound Plant, utilities include steam, electric power,
service water and compressed air, These utilities amount to
approximately 40% of the total cost to operate the Plant.

(2) A Pipefiltter uses these utlilitles almost every working day.
Compressed air is used for pneumatle Hools, box pumps and
cleaning tubular equipment, Steam is used to gas free lines,
vessels, clean o0il epllls, unplug lines and in some cases to
pressure for system tests on units. Service water is used
for pressuring lines, vessels, system Gests, drilling and clean-
ing tubular equipment. A Pipefitber uses electric power for
light to work inside towers, vessels and for operating some
types of portable power equipment, :

s CAUTION: ALWAYS USE A 32 VOLT LIGHT WITH VAPOR PROOF COVER WHEN
{%@ D WORKING IN TOWERS OR VESSELS.
' (3) It is each Pipefitter's duty to see that utllities are not
wasted. .
LOGATION:

(1) 1In every operating unit and designated spots throughout the
refinery, utilibty stations are mounted on stanchions. In
most cases, sgervice water, alr and steam are mounted together.
Steam lines are insulated to prevent personnel frouw burning
their hands. Water lines are usually 1-1/2" pipe and are
marked with a sign "Service Water Do Not Drink.” Air and
water lines will have a Chicago fitting attached., Electricity
is mounted separately, 440 volt tie~ins are also provided for
electric welding machines, TUtilities are also mounted in all
the working shops. The one used most by Plpefitters is on

the North end. of the welding shop, used for cleaning tubular
equipment.
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PUGET SOUND PLANT

TRAINING DETAILS
DEPARTMENT;:- PIPE DATE: July 1, 1970
CLASSIFICATION: PIPEFITTER TRAINEE
ITEM NO, A-11 SUBJECT: DEPARTMENTAL STANDARDS

OF CRAPTSMANSHIP

A pipefitter as directed, performs on his own responsibility
all types of plpe and plumbing work necessary to install, repair
and maintaln pipe and plumbing lnstallations and simllar equipment
in the shop or in the field.

May direct the work of others'assigned to the job. Cooperates
with others in the performance of duties assigned.

Performs customary rigglng ineidental to the work of the
department.

Observe safety instructions applicable to work performed
and for adherence to general safety inatruetions applicable to all
plant employes. Also, while actively directing others, 1s responsi-
ble for theilr adherence to such safety instructions. '

May be assigned to plant fire fighting organization; attend
fire drills and assist in or direct fighting of fire,; as necessary.

May be reguired to lnstruet or train employes or others in the
work of his .raft.

Should have ability to understand verbal and written orders
and issue instructions accurately and clearly for fhelr proper
executlon.

Requires a general knowledge of company standards, requlrements,
specifications and common practices Tor pipefitting work in order to
perform duties and Jobs in a standard manner. This would include the
proper use of valwves, fittings, gaskets, bolts and plpe dope; main-
taining proper elevations, knowledge of when to use sorewed or welded
pipe, flanges or unions and a multitude of common practices that are
standard to Texaco and Puget Sound Plant., This refers to knowledge
gained only through experience and might enable a plpefltter to perform
a Job wlthout benefit of prints.

Requires a general knowledge of conditions under which equip-
ment operates and plant locations of such equlipment.
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TEXACO INC. PAGE 22
PUGET SOUND PLANT .

TRAINING DETAILS

DEPARTMENT: ° PIPE DATE: July 1, 1970

CTASSIFICATION: PIPEFITTER TRAINEE

TTEM NO, A-12 SUBJECT: PROCEDURES FOR OBTAINING
- WORK PERMLIS

a, PERMITS

(1) Before any type of equipment can be disassembled or blinded,
a Safety or Hot Work Permit (whichever the Job requires)
must be obtained.

b, SCHEDULED DOWN PERTODS

(1) A permit 1list is turned in to operations each afterncon by
a down perlod Supervisor for the work permlts required the
next day. (Note: This does not preclude the craftsman
calling to hils supervisor's stiention that a permit may be
required on a specific Jjob.) L

(2) If a work assignment arises during the shift that requires

, a permit, and the permit has not heen issued, the Pilpefitter
& should contact the Supervisor in charge and advise him

%%% accordingly.

T

(3) A permit 1s usually hung on equipment to be worked on during
the unit down period and Operators will post the permits.
411 requirements noted on the permits should be carefully
followed,

¢, QOPERATING UNITS

(1) The Stillman should be contacted for permits to work on
units in operation, Explain the work to be performed and
the equipment that is to be worked on, Conditions on
permits must be followed,

d. TANK FARMS

(1) 'The Operating Supervisor in charge should be contacted and
advised of work to be performed., If equipment or material
is required, a Hot Work Permlt should be requested for
Transportation to enter firewalls around tank in order to
make material dellvery,

NOTE: All permits should be posted in open sight for lnspection. -
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TEXACO INC. PAGE 23
PUGET SOUND FPLANT

TRAINING DETAILS

DEPARTMENT: - PIPE DATE: July 1, 1970

CLASSIFICATION:  PIPEFITTER TRAINEE

ITEM NO, A~13 SUBJECT: IDENTIFICATION, PURPOSE
CHARACTERISTICS AND USE
OF MATBERIALS

a, VALVE IDENTIFICATION

(1) valves are listed by code numbers that identify the type,
pressure rating, and variation in body, material and trim.
A common type valve used in listed as V-100F1l.

(a) In this example, the "V" represents valve and on
i blueprints will be prefixed by the nominal valve
size, (2-V-100Fl). 2 would be a 2" valve,

(v) The number 100 refers to the type of valve.
(¢) The second letter, F, indicates the pressure rating,

(d) Llsted below 1s a table showing the type classification
given valves which identlfies the large number in the

% codes
&

CODE CLASSIFICATION BY TYPE
100-299 - Gates

300-499 - Globes
500-599 - Angle

600-639 - Checks
700-849 - Cocks

850 - Miscellaneous

Note: 250-299; 450-U499; 550-509; 650-699; 800~849;
900-944 covers TTCO. Ball Joint Facing.

(e) Listed below 1s a table showing the pressure rating
of the valve, identifylng the second letter in the code:

Iron and Brass below 125#
1265# Iron and Brags
150#, 175#, 200#, 300# and 400# Iron,
Brasgss and Semi-Steel
250# Iron, Brass and Semi-Steel
15 Steel
300# Steel
goo# Steel
Steel
988§ Steel
1500# Steel
2000# Steel
2500# Steel
3000# Steel '
300# to 1500# Ammonia Valves

WEINRGEQEED o
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" ITEM NO.

(2)

(1)

(2)

(1)

(2)
(3)
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A-13 TRAINING DETAXLS PAGE 24
To ldentify V-100-Fl

(a) The V always indicates a valve.
(bj The number 100 indicates a gate valve.

(c) The letter F shows the pressure rating to be
300# Steel.

Notet BSub-classifications under any one item number
cover the variatlion in body material, trim facings, and
other feabures. To ldentify this material in valves,
reference must be made to the "Valve Specifications
Manual" for details.

PURPOSE

Valves are most important to the piplng system since theilr
use singly or in combination provides the means for conbrol-
ling flow of flulds in the system. Thls unit of instruction
covers valves most commonly used in refinery piping install-
ations and the particular purposes for which they are best
sulted.

The sole purpose of valves, of whatever type they may be,

is to control the flow within the lines. Some of these
valves are designed to stop the flow, that is, they should

re used fully onen or eamnistely closed. Others are designed
to0 cheek or to regulate, and.some are degigned to open auto-
matically when the pressures reach a certain predetermined

‘value, thus relieving the pressure in the vessel or line be-

fore it becomes dangerously high,

GLOBE VALVE

Globe valves have a slngle body seat ring which is screwed
into a web or seat that is cast into the body. Fluids
change dlrection when flowing through a globe valve, This
seabing construction increases resistance to, and permits
close regulation of, fluld flow.

Note: A slmple rule to remember about globe valves -
flow goes in the bottom and out the top.

The main purpose of a globe valve 1s to regulate a desired
flow of liquid,

Globe velves are used as a bypass valve on regulator systems.

Example: If a regulator is not operating properly, the
bypass can be used to manually control the flow while the
regulator is belng repaired,

Globe valves should be placed in the lines in such position
that the pressure will be against the bottom of the disec
when the valve is closed, This relieves the bonnet and the
packling of the working pressure when the valve is in a
closed position.
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(5) CAUTION: It is dangerous to repack a globe valve under
pressure in hot or corrosive service for the following
reasons:

(a) Foreign matter may become wedged between the flat
faces of the disc or body seat. In elther case,
there wlll be a pressure agalnst the bonnet, tend-
ing to blow the packling out of the stuffing box
when the gland is removed.

d., QATE VALVE

(1) Fluids flow through gate valves in a straight line which
offers minlmum resistance to £low and reduction of pressure
drop, A wedge-shaped dlse operated by a hand wheel moves
up and down at right angles to the flow and when in the
downfposltlon fits snugly agalnst two seat faces to shut
off flow.

(2) Gate valves are best suited for services that require
infreguent valve operation and where the valve is kept
elither fully open or fully closed. Ordinarily they are
not sultable for throttling service since close regulation
of flow is difficult and velocity of flow against a partly
opened dise may cause damage to seatling surfaces and

g%% severe wire-drawlng errogive effects in the dise,

CAUTION: For reasons of safety, these valves should never
be repacked under pressure, either wide open or completely
closed.

e. NEEDLE VALVE

(1) Needle valves employ the same general construction as do
globe valves with the exception of the discs and seats.
Normally small, screwed needle valves are used,

(2) The dise and geat of a needle valve have a long gradual
taper which permits a very close control of the flow,
They &are recommended where close control is essentlal.

f. CHECK VALVES

(1) Fluids can flow through check valves in one direction only,
preventing back-flow when desired. There are only two basie
types of check velves, the swing check and the 1ifft or ball
cheek.

(2) The swing check type has flow characteristics simllar to
that of gate valveg and 18 generally used in conjunction
with gate valves for this reason

@%@ (3) The same applies to the Flow characteristics and operating
principles of the 1lift or ball check valve as compared to
globe valves. In 1ift check valves., flow moves through the
body in a changling course as in & globe valve.
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TRAINING DETAILS

A-13
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(4) 1In both types, flow keeps the valve open and revefsal of
flow or gravity will close them automatically.

g. PLUG VALVES

(1) Lubricated cock type plug valves, using insoluble lubricants
to insure ease of operation, tight sealing and resistance
to wear and corrosion, are used for many services throughout
the plant. They are the most satisfactory valves avallable
for handling of gritty flulds and many other destruective,
errosive, and corrosive Industrial and chemical solutlons.

(2) Since the valve is opened and closed by rotation only, the
movable valve member and the seating surfaces are self=-
protecting and self=-cleaning.

h. HAMER VALVES

(1) Hamer valves have an attached figure-8 blind, which acts
- ag the flow stopplng element of this valve., When reversing
the blind, open valve wheel in a counter-clockwise motion,
reverse blind and tighten valve wheel.

(2) This type of valve is used where a quick removal of or
installing of a bhllind is necessary.

%%%‘ %%% CAUTION: BE SURE BLOCK VALVES ARE CLOSED ON BOTH SIDES
OF A HAMER VALVE BEFORE REVERSING THE BLIND,

1. RELIEF VALVES

(1) To avoid damaging positive displacement pumps and to prevent
the over pressuring of lines, towers, vessels and other
equipment, relief valves are provided. These return the
flow to 8 reservoir, to the pump's suvction or to the flare
line, When the operating pressure equals the valve pressure
setting, the rellef valve opens and dlscharges enough flow
to hold the pressure at the predetermined level.

(2) Relief valves must be taken out of serviece at regular inter-
vals and seni to valve shop %o be reset and repaired iF
necessary. {Removal determined by Inspection Department).

(3) Another type of relief valve is a vacuum breaker. It is
used on tanks or vessels where a vacuum could be pulled.
In case a vacuvum is pulled, these valves open to let In alr
from the outside.

j. SLIDE VALVES

(1) The mschanism of the slide welves at the PCCU is maintained
by the machine departuent.

(2) These valves are hydraulically operatesd but can he manually
operated in ease of emergency.
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S———

(3) A Pipefitters job on these valves is to disassewble,
reassemble piping and flanges,

(4) The line side of most of these valves is connected with
van-stone flanges and requires a corrugated iron gasket.
I% is necessary at times to crawl up into the larger
lines to make sure the pasket is straight when reinstalil-
ing these valves.

k. HEX VALVES

(1) Hex valves are used mostly on instrument piping. They
are very compact, taking very little spcce to install.
Hex valves can be purchased with Pulsation Dampeners
bullt in for use with pressure gauges.
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1. IDENTIFICATION OF PIPE AND TUBING

(1) Piping classification is determined by three factors:
size, weight (or schedule) and material.

(a) Size of piping has to do with the diameter.
(b) Weight is determined by wail thickress.
(e¢) Piping is made in a wide vaviety of materials for
an equally wide variety of servicer. These materisls

range from ¢lay soll pipe throush »arious metbals and
alloys to plastics and fivevglass,
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(2) Pipe sizes up to and including 12" are known by the
inside diamter (I.D.) which i1s referred to as the
"nominal pipe size." Above 12" the pipe size is deter-
mined by the outside dlamter (0.D.).

(3) The outside diameter of all classes of pipe, regardless
. of wall thickness, always remains the same. The added
wall thickness 1s always galned or the lnside and
therefore reduces the inslde diameter of the pipe.

(4) Reference tables vary in classifying pipe. Some refer
fo wall thickness as being standard, extra heavy, or
double extra heavy; while others use schedule numbers
such as Sech, #10, 8ch. #80,. or Sch. #160, S8tandard
pipe up to 10" inclusive, and Sech. #40 pipe have the
game dimensions. Thils 18 also true of extrs heavy and
Sch. #80 pipe up to 8" inclusive.

(5) Double extra heavy pipe has no corresponding schedule
. number, In larger pipe sizes, the schedule number will
vary from Sch, #10 to Sch. #160. By using schedule
numbers, a more accurate classification c¢an be glven on
wall thickness,

(6) 1In specifying pipe size, it is correct to refer to size
as being the nominal pipe size. Wall thickness is referred
%%% to as the schedule number,

EXAMPLE: Three-inch pipe with a wall thickness of ,216"
—  would be classified as 3" Sch, #40 pipe.

NOTE: Welded fittings are also classified by schedule
T  number and should always correspond with schedule
number of pipe being used.

m, PURPOSE AND USE

(1) Piping used in a refinery is purchased in several types of
material and varioug combinations and welghts,

(a) Cast Iron - Soll pipe generally used for sewage and
simllar service. It 1s usually equipped with some
variation of the bell and spigot end connection.

(b) Carbon Steel - Used primarily for field and unit
installations where a low corrosion effect is
anticipated,

(¢) Alloy Steel (Chrome and Stainless Steel) - Used for
piping installations with a high ineidence of
corroslion, high pressures and extreme heat.

(d) Galvanized -~ Used for drinking water and instrument
alr installation.

(e) Brass - Used for connections on wash basins and some
types of instruments.
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(f} Plastic -~ Used in chlorine and demlneralizer service
and some water service,

n. TUBING .

(1) Tubing is used frequently in pipe instmllations where
high temperature and pressure are present,

(2) The classification of tubing differs from that of pipe
sizes. Tubing size refers to the outside diameter and
wall thickness,

EXAMPLE: Tubing measuring 3-1/2" outside diameter and having
a wall thickness of 1/2" would be classified as
3-1/2" X 1/2" tubing. This wall thickness may also
be referred to as "gauge."

(3) '"There are some common sizes of tubing used that correspond
with the outside diameter of standard pipe sizes and can
be used with pipe fittings.

(4) TListed in the following table is a comparison of tubing
gize and corresponding pipe size: ’

SIZE 0.D.
. & Pipe 1-1/2" 1.900
e éﬁ? Tubing 1-7/8" 1.875%
Pipe 3" 3.500
Tubing 3=1/2" 3.500
Pipe yo 4,500
Tubing L_1/9" 4,500
Pipe 6" 6.625
Tubing 6-5/8" 6.625
0. FLANGES

(1) Many different types of flanges are used in refinery
piping .and several kinds of materialis are used in flanges.
Flanges are installed in lines for future construction,
blinding when necessary to steam and repalr, installlfig new
bloek valves, running Jumpovers from one line to anotner, '
and easy disassembling for maintenance purposes, etec.

(a) Plat Face ~ Has a gasket seat the entire surface of
the Tlange, used mostly on pumps. May be either
iron or steel. :

(b) Ralsed Face -~ Hag a raised gaskeb face approximately
above the surface of the flange. This is the
type of flange most commonly used in the refinery.
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(c) Ammonia - Ammonia flanges are a type of tongue and
groove Tlange requiring a gasket for seating. These
flanges come in three different shapes, oval, square
and round., They must be purchased in pairs, one
flange having the tongue face, the other having the
groove, These flanges have a wlde application in
high pressure ammonia refrigeration service,

(d) Tongue and Groove - Similar to an ammonia flange.
Gaskets must be used In the seating surface. Must be
purchased in pairs, one flange having the tongue face
and the other the groove face,

{(e) Ring Joint - These are weld flanges and come in many
different weights and combinations of materials.
Metal rings are used for gaskets and come in two
shapes, an oval ring and an oetagonal ring. These
Flanges are used in econjunction with high temperature,
high pressure and gases, Each flange has an R number
stamped on 1t. This designates the size and type of
ring gasket required.

(f) Orifice - These flanges have holes drilled through
from the outalde to the inslde opening, and tapped
for pipe thread. ILines are run from thése taps to

= instruments. Oriflce plates are linstalled between
%ﬁ%@ %%@ flange to create a high and low pressure side,

(z) Reduecing - These are flanges to reduce from a larger
t0 a smaller size line, Used for reducing line size,
end lines for clean out or pressure testing and tsking
samples,

(h) Screwed - Screwed flanges are drilled and tapped to
pipe sizes. Used in low pressure service.

(1) Weld Hub - Weld hubs dre constructed with a short
nozzle reduced to pipe sizZes and weighis. They butt
againgt the end of pipe for welding. Flanges are
available in many weights and types of materilal,

(J) B8lip-On - These flanges are constructed to slip over
the end of pipe, then back~welded inside and out.
These flanges a.e also avallable in many weights and
types of material.

Note: It is advised that slip-on flanges be used
when welding with pipe plugs.

(k) Van-Stone -~ Van-Stone flanges are a type of slip-on
flangeé, but have no gasket Tface, The end of a line
has a gasket face installed and the van-stone flange
gerves as a tightenling agent %o bring two gasket faces
together.
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p. GASKET PURPOSE

(1) The principal purpose of gaskets is to form a seal to
prevent leaks into or out of vessels, pipeline, vacuum
or pressure pumps, compressors, efc.

Q. GASKET USE

(1) @askets are used between Hidh-working parts such as the
openings in vessels, betw... Ilanges on pipeline, or
the head and block on an engine or pump. In general,
gaskets are used between the fixed parts of any vessel
or line that must hold either a pressure or a vacuum
wlthout leaking between the Jjolnts,

r, GASKET MATERIAL

(1) Gaskets are made from a great many kinds of materials.
They are made from metals such as soft steel, copper,
lead, monel, stainless steel and aluminum, They are
made of natural or synthetic rubber, plastics, such as
neoprene, asbestos, cotbon, flax rayon, paper; leather,
or a combination of these materials bonded fogether.

(2) Gaskets are made in a great many sizes and thicknesses,
They are made to it the openings where they are to be
%g@ used or they may be cut to fit from sheet material. All
types of soft gasket material are manufacfured in sheet
form,

(a) Composition - More commonly known as Garlock are
used on lines or vessels with low temperature and
pressure, 1/16" thick wmaterial is normally used,
but 1/8" thick material is provided when required.
Full face composition gaskets are also used when
required,

(b) Ironclaed Asbestos - These gaskets are used on Jjoints
and equipment with high temperature. This type of
ironclad gasket is asbestos filled. These gaskets
are used on some types of exchangers, (Flat heads,
channel heads, floating heads and cover heads.)

(c) Oval Ring - These gaskets are made of metal and are
used wiE% ring flanges only. Each ring flange has
an R number stamped on it designating the size and
type reqguired, They are oval in shape.

(d) Octagonal Ring - These gaskets are made of metal and
are used with ring flanges only. They ars octagonal
in shape.

%E% (e) Filexitallic - Has a go0lid metal ring on the outside
Wwith an inter-ring constructed of asbestos with metal
rings separating the asbestos rings. These are used
on lines or equipment with high temperature,
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Alumlnum - These gaskets are made of soft aluminum
and used on lines and equipment in refrigeration
service,

Ball Jolnt - These gaskets are made of metal, and
used with ball Joint flanges. Similar in ghape to
an oval ring. Not commonly used in newer conatructed
operating units.

Corrugated Iron ~ Has a corrugated appearance on
surface of gasket. Made of goft iron and used on
lines and equipment with high temperature.

Copper ~ Used on some Types of pumps and compression
hoads~

Soft Iron - Used on some types of exchanger heads
with high temperature and pressure. Also used as
bonnet gaskets on some types of valves,

Rubber ~ Used on sight glasses for sealing, and also
in some types of ammonia flanges.

Teflon - Used as bonnet gaskets on valves in water
condensate service.

8. PIPE FITTINGS, PURPOSE

(1) Pipe fittings are used to join lines from one given point
to another in order to control flow of products,

t. TYPES AND USE OF FITTINGS

(1) Unions

(a)
(v)
(e)

(d)

Most commonly used ungoh in a refinery is the forged .
steel ground joint type.

Socket weld unlons are used when ruming steam tracing
lines.

galvanized unions are used on drinking water and
instrument alr lines,

orifice unions are used to control or reduce flow.

(2) Orifice Flttings

(a)

Orifice flanges are uged in conjunctlon with instru=-
ment to control flow of products. Orifice flanges
come in many different weights, sizes, and types of
material, -

Note: Orifice flanges should always be drilled and
tapped to proper size before installing.
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(b) The diameter of the center hole in orifice plates
is determined by the Power Depariment,

Screwed Fittings

(a) The Storehouse stocks sorewed fittings up to and
including 2". Most weights, sizes and types of
material are provided., Targer sizes must be
purchased by speclal order.

Pipe Repair Clamps

(a) Repair clamps are only used as a temporary means
of repalr for small leaks in lines, Rubber gaskets
are provided with pipe clamps; use asbestos gaskets
for temperatures over 215CF,

Compression Fittings for Small Tubing

(a) Tublng fittings are provided in three types of
material, steel, stainless steel and brass for
copper tublng., Most fittings used at Puget Sound
Plant are provided with ferrules or sleeves,

(b) Most types of tubing fittings are provided in the
Storehouse; such as elbows {tubing to tubing or
tubing to pipe), adapters (tubing to pipe), unions
(tubing to tubing), tees, plugs and crosses.

Note: When using valves with copper tubing, brass
should be used. (EXPLAIN WHY.)

Tube Turns or Bends

(a) Coil boxes and some heaters are equipped with welded
180° tube turns, these should be egual weight or
more as the tube or pipe welght and of the same type °
of material as the tube or pipe.

(b) Removed 180° bends on heaters are stamped with a
number corresponding with the tube number. These
numbers should be installed looking up.

Flanged Fittings

(a) Most of the flanged fittings (excluding valves)
used %n this refinery are cast iron (elbows and
tees.

(b) cCast iron fittings are easily broken when not
tightened evenly. Always tighten evenly around
flange. If one bolt is pulled up too tight, it
may cause a gap on the opposite side and subsequent
leak or break in the flange.

g WA-TEX 001242



ITEM NO. A-13 TRAINING DETAILS PAGE 37

(8) Nipples

(a) Nipples from an all thread up %o 6" long in pipe
sizes up to and including 2" are available in the
Storehouse. .

(9) Dresser Couplings

(a) These couplings make tight connectlons on steel, cast
iron and other lines. Parts conslist of two resilient
gaskets, a steel middle ring and two steel follower
rings which fit over plain-end pipe and are bolted to-
gether, Resulting Joints absorb expansion, contraction,
vibration and deflectlon.

(10) vVietaulie Coupling

(a) Serves the same purpose as a dresser coupling. The
lines to be joined have groove cubs in them near the
ends to match the gripper parts of the victaulie
coupler.

(11) Ccollars

(a) Pipe couplings are commonly known as collars and are
used to Join two lengths of pipe together. Collars
é%% are consbtrueted of gteel and are provided in pipe
sizes up Lo and lncluding 2",

(12) Machine Bolts and Stud Bolts

(a) Machine bolts are mors economical to buy. These
should be used when there is no high temperature or
high pressure present. Machine bolts are threaded
on one end only, the other end being upset into the
form of a head,

(b) Stud bolts are threaded the full length for nut
assembly on each end, These should be used when
high temperature or high pressure ls present., Most
Bills of Material will specify which type of bolf is
to be used.

v, THREAD AND SEAT DOPE
(1) G@raphite and 0il

(a2) A thick mixture of graphite and oil should be used
Pfor a lubricant when instzalling heater bends or
.blgcuits. It is recommended that thls mixture be
used for bolts where extreme high temperature is
present.

s

£
t

i WA-TEX 001243



+

1

ITEM NO. A-13 TRAINING DETAILS PAGE 38
(2) Thread-Tex '

(a) Thread-Tex should be used on bolis and gasket seats
with low temperature, Since Carlock gaskets ara only
lubricated on one side; Thread-Tex should be be applied
to assure easy vemoval of gaskets,

(3) copaltite

-

{(a) Copaltite is used on gaskets on flange or exchanger
heads when leaks are very difficult to stop.

(4) Permatex
(a) Permatex #1 is used for forming a hard gasket.
(b) Permatex #2 is piiasble and will not completely harden.
Used for sealing engineer's tape on tray sections in
vessels and towers.

(5) Use of Proper Gaskets

The use of iwmproper gaskets can be very costly if an
operating uni* has to come down fer Lnis reason. Hemember
that aluminum gashets are used foir refrigeration service,
metal gaskets are used for high temperaiure and pressure.,
garlock gagkets are used in low préezgure and cool tempera-
ture service, T

(6) PFlange Insulation

Insulated gasket, sleeves, and washer sets are used to
prevent galvanic corrosion caused by static electricity.
They are installed as shown below.

l Ih Machine bolr
! i

Steacl Wickhee
Tnsulating wasnar

E I'nsu/a/;‘{:] slew. o

[' L ¢ "l Flange
POV Lrrchp/

lﬂh-r&:u.wa--:..._'xr"-‘r:: .7-,750/'7 f'f'f";[ :g 754 ¢

‘ Lo T l Gﬂs ,‘.".‘.'."
Ei""""’" i "J Flagge

[ Yo I
Lo o'y NuT

i }
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TRAINING DETATLS

DEPARTMENT: ALL DATE: July 1, 1970

CLASSIFICATYON: _ALL

ITEM NOo, A-14 SUBJECT; RRAD, INTERFRET AND
DGR FROM BLUEPRINTS,

BEETCHES AND BILLS OF
MATERTAL AND Al ALOULRES A
L %%%WPEDQ&_QE _SHOP
a, INTRODUCTION: The following material has been developed
3o give the craftsman a working knowliedge of mechanical
and construction drawings, elementary mathematics, Bills of
Material and field sketching.

The craftsman in modern industry, regardless of his trade,
mst have the ability to study a bluepmint o» shketch and
vigualize the appearance of a finished Jjob or object as
well as the details of its construction. The necessity of
taking precise fileld measurements and making accurate and
legible field skebtches is alsgo an Inportant nart of the
craftsman's work.

Practically everything that 13 cinstrnacted in a refinery
today originates with a drawing or sketch aleng with a -
Bill of Matevrial.

It is essential, then, that each person thorcughly under-
shand every detail of a blueprint or sketch, and 1t's
care and preparation, to easlly read and Interpret them.

b, FUNDAMENTALS OF READING AND THTEREFRETING BLUEPRINTS
AND SKETCHBES:

(1) Blueprints - what they.are: A biueprint ig the
reproduetion to seale of a drawing which has heen
prepared by the englneer or draftsman tn provide the worle.

man with a description of the shane and oire of on objoet,

and other details essential to its censtivcw-on, JIn cveh
a form as té be easily recognizable by anvena familiax with
a blueprint. Blueprint is actuvally a misnomer, as thoy

may be black ard white, brown and white, or bluc and whibe,
At Puget Sound Flant, the prints uveed are techniéalliy not
blueprints. Houevpv, blueprint or print is o commoundy
acecepted term for hoth types of raprodustionr.

Blueprints are actually the language of modern construetion.
They provide an excellent means whereby the cnglneor can
transmit his ideas, and explain to the craftsman the details
of what he wants accomplished.

The drawings made by an englneer in some other country, or
in some otvher section of thia country. or in roms Indostry,
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other than the petroleum industry, could be followed by any sne
of you who 1s famillar with prints made by Texaco, Inc.
_engineers. The only difference might be in the unit of
measurement used, such as the metrlc ‘nstead of feel and
inches, and in the use of certain symbols.

(2) Use in Industry by Craftsmen: A print given a
craftsman should be an accurate working drawing
of an objeet and should show all the information necessary
for the craftsman to perform the Job in question. It is
essentlal that the crafisman read every note and symbol
on the blueprint.

The bluepsint is an exact copy .of & working drawing on
file in the Englineering Department, and by following every
note and detall exactly as shown on the print, he is pro-
tected in case of errors. However, If he checks each
detall accurabtely he may find the error and call it to the
attention of his supervisor and prevent possible improper
work. In the case he hag followed the blueprint accurately
and an error has been made, the craftsman cannot be held
responsible for a drafting room error.

(3) Drawing Paper and Sizes: To bebber understand
prints and thelr origln, it is well for the
craftsman to know more about them. The engineer or
draftsman, in undertaking the preparvation of plans for the
construction of some object. makes what is known as a
working drawing on thin white paper, or a high grade of
cloth which has been gharched and treated until it is

transparvent.

Paper is used only on temporary drawingsor where permanent
records are unnecessary. For example, simple skebtches of
some minor change in piping. Cloth is generally used where
1t is necessary to make permanent drawings to be rebtalned
for years. .

Prints and drawings are usually made in certaln standard
sizes, At Texaco, these glzes are normally ildentified by
g 'letter' preceeding the drawing number as well ag by
actual measurement. A 'D' size drawing is 22" x 38%, a

., 'C!' drawing is 17" x 22", a ‘B! size 1s 11" x 17" and

an 'A' drawirg is 8-1/2" x 11%. Sketches are drawn on
8-1/2" x 11" sheets. These sizes are not compulsory,
however, the craftsman must work with whatever size
drawing is best suited for a particular Job.

(%) Making the Blueprint: In making a blueprint the
working drawlings, whether made on paper or cloth,
) are then used in much the same manner as a negative is used
~§§% ’ to make a Tlnished photograph.

The blueprint paper regularly used is yellow-green on one
side, white on the other. It must be kept In a dark room
ag bright light wlll cause 1t to change cglor,

g WA~TEX 001246
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The blqurint 18 me < an foliowse

(a) The . workir- Sreving & placed over blue-
print paper. ’ ) :

(b} A strong electric are 1ight or sunlight .
13 focused through the tracing paper.

{c) The inked or pencilled lines keep the light
- from parts of the blueprint paper, which

changes color everywhere except where there
are markings.or lines on ths original drawing.

(d) The blueprint paper.is then Ilmmersed in
waber, which turns the papsr blue except
vhere there are lines, ete. These lines
turn whitn thus .completing the blueprint.

A blueline 45 mads in a similar manher except that a
different type of repreduotion paper is used with an
ammonia soclution yielding blue lanGQ, etc, on a white
baekgmund °

As many copies as needed can be made from the nriginaj
working drawing, whieh is then rstained for fubture use
as additicnal-prints may be required.

(5) Care of Prints by Craftsmens Although the craftsman's
cehief interest 18 in using thp blueprint to gulde
him as to materials and dimensions, rather than paper, paper-
gizes, and how the prints awve made, knowledge of these things
help him to understard the Inportance of taking proper care
of the bluﬂnrintq in h*s poasession.

There are several things to remember

-{a) If the print is rolled; re-roll it
after use. Do pot fold a relled print.

(b) If the print $s folded, fold it just
as it was orig;nallv, Do not fold

e JSee

(c) Do ndt leave exposed to sunlight when.
not in use, ov Tor any great length
of "time - suniight will cause fading.

{d) Do not get prints wet.

(e) Do not mark vp prints with pencil, ink
gr crayon, unless gilven permission to
[o] boo

From the forezolng it can be seen that blueprints are
ralativelv expensive to oroduce., therefore. the least
that can be expected of each crafisman is that he take
considerable care when using these prints,
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(6) The Use of Titles and Margins on Drawings:

. Tdentiticacion of a. drawing makes 1t necessary- te
provide some means of showing what it Yepresents, the - .
Company name, initials or names of the Persons making the
drawing, checkilng and tracing the print, date of making, *
issuing or revising, name of objlect, materials raquinred,

a number for eas identification, eto.

Normally, thave are fwo types of titles used - BLOJK and
STRIP. Bloek tltles are used at Texaco and are lotated
inside the right and the bottom margin lines at the lower
ght-hand corner of the drawing. {See Figure 1)
Stri titles or strips are located at the botitom of the
rawing and are most often found on manufasturer's drawings.

MARGIN LINES are placed arourd the border of the drawing
and act as a frame for the objJenct ovr cblects drawn, and
provide means for proper spacing.

{7) Alterations or Revislons" Alterations or revicions
of drawings must Fregnently he made dus Yo oime
error in the original drawing, changes in design, dimensions,
or for other reasons.

When this 1z necessary, a rsissue of the print is made

with the change or changes noted, or, In some instances, the
original drawing may be VOIDED and a new hlueprint issued
under a new date. (8ee Figurs 2)

{8) Use of Scales on Drawings: In most instances, .small
objpcts are drawn full size by an englineer or

draftsman. However, some objects are so large that 1%
presents a problem to.the draftsman who must reduce the size
to where it can be conveniently drawn on available slzes of
drawing paper. Where the object is extremely small, the
size may be increased in drawihg. The reduction or increase
of the drawlng size in accurate proportirr to the actual

-gize is the devige used by the draftsman to provide a

readable print and is known as 'dvawing to scale!l. {Fee
Filgure 3)

The foot is the most commen meana used as a bhasls for
establishing the .mecale to be used in making a drawing.

FULL SIZE isg shown as 12" = 1% - %
HALF SIZE is shown as 6" = 1! ~ O"
QUARTER SIZE 1s shown as 3" = 1! - p"

DOUBLE SIZE is indlgated aa such or may be shown as
2" = 1", ete.
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Seales of smaller sizes avre most freguently used in
Texaco drawings, as 1/2" = 1'-0", 1/8" = 97-0" or

1/8" = 11'-0", " Some drawings are draw~ ho no parbticular
scale to gpeed the drafbtsman's work znd so state in the
tltle block.

CAUTION: THE BLUEPRINT SHONULD NEVER BE MEASURED TO
OBTAIN A SIZE NOT SHOWN CR (WE THAT IS NOT IN
APPARENT AGREEMENT WITH OTHER DETAILS.

CONSULT WITH YOUR FOREMAN OB THE PERSON
RESFONSTELE FOR THE JOB.

The reasons for this caution anre: .

{a) During the preparation of a print, shrinkage
and distortlon of the paper ocsurs; which may
cavuge inaccurasles if measurements are baken
directly from the finished blueprint.

(b) Chanzes in dimensions are sometimes made on
the blueprint without changing the lines of
the drawing.

{e) A correectly scaled drawing should show all
dimensions, lines, and any sapecial notations
necessary to adequately descrihe the object,
and it should not be necessary for the crafbe-
man to seale the drawing. (Unscaled drawings
or simple sketches may require zome nmeasure-
ments being taken in the field by the craftsman.)

The ordinary rule, sealed in sixteenths, is
all that will be required normally by a crafts-
man for taking measurements, and the rule can
be used for making simple drawings or sketches,

(9) ZIdentification and Meaning of Lines on a Drawig%:
As 1s obvicus, lines play -an imporbtant part in the
interpretation of prints and therefore each craftéman
should know somethipg about how drawings are made.

THe craftsman must learn a new "language". He must fipst
understand that a print is 8 set of instructions.in a rew
language which he must learn to read. Since the alphabet
of this language 1s in lines, then he must learn to read
lines. {See Figure 1)

The types of lines commonly used can be shown aB follows:

(a) HFAVY BOLD LINES - used to represent
surfaces and edges whlch can he seen from
the side that Is being drawn - also known
as visible lines, full lines, solid lines,
object 1ines, visible boundary lines, etc,

! WA-TEX 001252
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(b) EXTREMELY BEAVY LINES - used to Gilfferen-
tiate between existing facllities and new
installations. This is done by the drafts-
. ’ man so that the ceraftsman can readiiy pick out .he
work to be done in an exlsting system.

.

(c) DASHED LINES - or "dotted” iines as they are
better known, are used to represent invisible
gurfaces or edges which cannot be Been,

(d) LIGHT SOLID LINES - known as "guide" lines
or extension lines., are used to extend the
object Lines to points away from the objeect
to glve the draftsman more room to put in
dimension lLines.

(e) LIGHT SOLID LINES - with a break in the middle
for the insertion of dimension figures and
arrows at each end, are known as "dimension"
1ines and used to indlcate distance bebweesn
two pointa.

(£) LONG AND SHORT LINES - alternately spaced, ave
known a8 "ecenter" lines and used to locate or
denote the center of an oblect.

(g) BREAX LINES - are used to indicate that part of an
object has been lefit out - usually because
of space limitations of the paper on which the
obJject 18 drawn.

(h) HEAVY LINES WITH TWO DOTS AND A LONG DASH - are
known as "eutting plane lines" or "section lines!
and are used to indicate where a certain section
of the object is to be taken and drawn in greaber
detall elsewhere on the blueprint. Usuvally
capital letters of the alphabet are used to
identify the particular sections to be drawn in
detail elsewhere on the blueprint and for cross-
reference,

(10) Significant Markings on Drawings: In dilscussing

. the fundamentals of drawings, the many illustra-
tions and markings, or symbols, used on drawings by the
draftsman canuot be ignored. In order to read ahd Interpret
a print corrvectly, the workman must know the symbols most
commonly used.,

Timitation of space prevents the draftsman from wrliting out
on the drawing all information necessary to show the kinds
of material, thread, finish, measurements, and other detail.
Therefore, symbols have been developed for this purpose.

WA~TEX 001254
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- .{a)-Sectional Drawlngs: Sometimes -the constrﬁotion

.‘-:]“.

(b)

(e)

of an obJect 18 s0 complicated or the size,
shape, ete., are such .that the regular size
drawing will not adequately show the detall or
give a complete understa.ding of the partleular
object. When this happens, a sectlonal °*
drawing is made,

Sectlonal drawings. generally show a paprt’
or. section of the objesct in such a way as
to reveal the shape or construction in
more understandable detail.

Figure 5 illustrates a standard flanged
tee such as most refinery workers are
familiar wilth. -

The top view shows the tee as normally
viewed from the slde. The exact part
which 1s to bhe sectioned is indicated
by the CUTTING PLANE LINE A-A,

The ‘lower view shows a cross-section

view which is indicated by slanted lines

at 45 degrees. This part of the surface

is "eross-hatched". )
gross~-Hatching Combinations: In many sectlonal
views, 1t is necessary in order to c¢clearly
pleture an object to slant the cross-hatehing
in ‘opposlte directions. Thls may be done
regardless of whether the materlal. deplcted
is the same or a different material. Where
there is a.glingle plece or object depleted,
the cross-hatehing is always in the same
dirvection. (See Figure 6)

Some objects, such as bolts, nuts, screaws,
keye, rivebs, oil cups, plpes, pulleys, ctc.,
are seldom cross-hatched when shown in
conjunction with a sectional view drawlng.

Conventional Breaks: Quite frequently, the
heed arises, due to the length of the
object beling drawn or paper size, to deplet
the object in less than its noymal length.

When this 1s necessary, the draftsman uses

a device xnown as "conventional breaks" which
permlits shortening the length of the object
on the drawing, yet avoids a reductlon in
secale while alding in 1llustrabing the object
so hroken. (See Figure 7)

WA-TEX 001256



TRAINING DETATLS

ITEM NO. A-14 PAGE 51

SECTIONED VALVE
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ENL VIEWS

5 = R iy prgas; anem

PIPE OR TUBING ~ ROUND HOLLOW SECTION

L= S

WoOD (SQUARE SECTION)

A\ .
e 1]
.?YE L
z
: ‘E%AM

AY

. li:’
L)

ANGLE \Y

OPEYN END OF PIPE

g WA-TEX 001258




ITEM NO. A-14. TRAINING DETAILS PAGE 53

CAUTTION:. REMEMBER, THE DIMENSTIONS SEOWN
ON THE PARTS OF AN OBJECT WHICH HAS BEEN
"BROKEN" ARE THE ACTUAL LENGTHS ~ ALWAYS.

{d) Other Symbols and Markingg: As has heen
gtressed several times, .ne draftsman
must use many symbolg or abbreviations
to express in the least possible space
hils ildeas and the requirements of a

particular job whilch he must illustrate,

Therefore, certaln standard conventional
symhols, markings, and abbreviations,
other than those previously discussed,
have been developed.to further simpllify
iliustration and conserve space., In
order to clearly interpret a print,

these commonly used standardized markings
and abbreviations should be studied b

the workman. {See pages 5E through 57).

Mentioned previously were universal

N symbolsg and markings. Later in thils
%%%% éﬁ% material, symbols pertinent to your specific
L i . eraft will be illustrated.
In addition to symbols, "notes" concerning
some facts may be shown on the drawing.
Usually in using notes the draftsman prints
the word "NOTE" somewheve near the botitom
of the drawing, with the necessary infor-
mation. To fully interpret a blueprint,

the workman is cautioned to: ,

o

(1) ALWAYS STUDY THE DRAWING.

(2) TRY TO FORM A MENTAL PICTURE OF THE
- OBJECT,

(3) READ EVERY WRITTEN WOTATION ON THE
DRAWING, (Sometimes the bilt of
information which is presumably missing
wiil be found as a note in some
conspicuous place.)
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ABBREVIATIONS AND MARKINGS

American Petroleum Instltute
American Pipe Threads »
American Soclety for Testing Materials
American Staﬁ&ards Assoclatilon
Angle

Ball Joint

Bend Line

Bevel End

Bolt Clrcle Dlameter

Bottom

Brass

Bronze

Bullding Line

Cast Iron

Center -Line

Center to Center

Centrigrade {degree)
Chamf'er

Channel

Clrecular

Column

Concentric

Copper

Counterbore

Counter sink

Coupling

Cylinder

PAGE 54

APY
APT
ASTM
ASA

BJ
BL
BE
BCD
bott
b

hrz

cx
¢

c~c

chf'r
C
eir
col
Cone
Cop
C'bore
Csk
eplg
eyl
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Degree

Diagonal
Dlameter |
Dischange
Drawing

Eccentric

Elbow

Elevation

Expra Heavy
Faced and Driiled
Fabricate
Fahrenhelt (degree)
Feet

Field Weld
Tigure 8 Blind
Flate Face Flange
Forged Steel
@Gallons

(Gallons per minute
Gauge

High Pressure
I-beam

Inches

Inslde Diameter
Insulate

Liquid Level

TRATNING DETATLS
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deg
diag
D
disch
dwg
ecc
ell
elev
EH or XH
P&D
fab

£t

¥F Flg
FS
gal
gpm
ga.
HP

I

in,
I.D.
insul.
LL
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Linear , ‘ 1in
Long Radius S IR
Low Pressure e _IqE*':”':-
o - ’Mailk - R ~ . T, fa Sl T Mk“
Maximum ' . ' max
Number # or No.
Outaeide Diameter . ) 0.D. -
Piece (s) ' ﬁo, pes
Plain end PE
Plate . R ' W
Ge st ‘Pounds pér séuare :i.nch.' . ‘psi
Presgsure ’ press
% Raised Face Flange RP Flg.
Reducer ' red.,
Required . : req'd
Revolitions per minute RPM
Round or Round baw . B
Schedule sch
Sorewed ) ' ~ Berd
. Short Radius SR
) Slip-on Flange 50 Flg.
Speciflcatvions ‘ apec.
Square or Sguare Bar ' [D
Square Feet It
Sguare Inches o
Stalnless Steel 28
Standard atd
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Steel ) 8tl

Suctlon - suet
Swaged Nipple ' ' 8w nip
L magkWeld . _ W
Tangent line L
Temperature ) temp
Thread one-end . TORE
Threads thds
Volume ' vol
Weld Cap or Welded Connection We |
Wide Plange Beam ‘ W
§§§ ' Weld Neck Flange WN Fig.
%wég D Working Point . Wp

BEogulpment Designations

Furnaces or Heaters B
Exchangers or Coolers E-
Towers, Drums and Vessels .'ﬂ V-
Pumps P
Compressors c-
Turbines T
Tanks ) T~
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(12) eg of Drawings: The petroleum worker will come

in contact w many varietles of drawings, all of

which he should be capable ‘of reading and interpreting. The
most frequently encounbtered drawings are:

(a) Flow Diasgrams: The primary purpose of flow
diagrams 18 to convey pertinent information
regerding material quantitles and thelr
destination with the process., They are also
intended to act as guldes for construction men
and plant engineers in order that the problems
which arise in the erection and operation of
the plant may be intelligently solved. (See
Figure 8) )

(b) Plot Plans: This type of drawlhg glves an
acecurate pleture of the plot or layout of a
unit or system. It shows locations of
equipment and bulldings within the unit.
Plot plans are used to denote the loecation
of new installations relative to existing
equipment or structures. (See Figure 9) .

(c) Assembly Drawings: Assembly drawings show an
object with 158 parts assembled and ready
to operate. 'They are carefully drawn wish
sufficient views to show the locatlon of each
part that goes into the makeup of the machine,
Each part is identifled by a mumber giving
reference to another drawlng, sketeh or
note so that the workmarn can see vhere the
parts go and place them in the proper
position. The only dimenslons glven ave
those which are necessary to put the obJect
together. Frequently, no assembly dimensions .
are necessary. - (See Figure 10)

~

(d) 8chematicss A schematic i1s a line drawing,
using conventional symbols, that shows only
the connectilons between parts. It has no
seale and is not related to the actunal
positioning, in an assembly, of ‘each piart.
Schematics arve used primarily in eléctrleal
and instrument work. (See Figuve -11)

(e) conventional Working Drawings: The interpre-
Tation of prints depends primarily on the
3 ability of the individual to translate a view
or a series of views. The followlng aro types
of projectlion drawings:

1. Perspective Drawings: A plecture of an
object as it would normally appear to
anyone looking at it is known as a
perspectlve drawing.
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ASSENBLY OF DRILL JiG
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CONTROL CIRCUIT SCHEMATIC
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A plcture, or perspective drawling, will
give a clear mental pleture of an object,
bub it will not give exact detalled infor-
mation which would enable a workman to make
that obJect, s

Tt will be noted from the perspective
drawing in Figure iz A tha% the three
dimenslons "B are not equal, although
they should be. Nelther are the two
dimensions "A" equal. Therefore, a good
image of the object is seen bub it would
be difflecult to reconstruct the object as
pufficient informatlon isg not available,

Oblique Drawing: Oblique dfawings are

congtructed on three axes, representing
three mubually perpendlcular edges, upon -
which measuvrements can be made. Two of
the axes arve always ab right angles to.
each other and both lle in the plcture

or frontal plane. {See Figure 12B)

The third azis makes an angle wlth the
pleture plane. Obligue drawings, 1ike
perspective drawlngs, are seldom used

in the petroleum industry.

Three View Drawing: A common type of working

drawing 18 the Two or three view drawing.
In this type of drawlhg, the views are
either plan or elevation., A plan view

" represents what an obJect would look

like when looking directly down on top

of it, An elevation view is what is -
seen when the obJject is shown face on,
either from. the front or side. {Sce
Figure 12 C) Quite often, one or two’
views 1ls sufficlent to show bthe necésgsary
detall of an object. The arvangsment of
views Ls critical to the interpretation of
a three view drawlng. The plah view is
always shown directly over the front
elevation on a drawing. A side elevation
18 shown to the left or right of the front
elevation, whichever 1s applicable.

Isometric Drawing: The most important type
'of drawing in the petroleum industry today
is the lsometric drawlng. Three view
drawings ave sometimes rather ecomplicated,
thus this more pletorial type of drawing
is used (See Figure 12 D), The isometric
drawing originates with three axes, repre-
senting three mutually perpendicular edges,

| WA-TEX 001269

i
1
4



ITEM NO, A-14

L

TRAINING DETATLS

PAGE 64

A

METHODS OF

j/"}

é} ,

PROJECTION

(

i,

WA=TEX 001270

A. Perspective B. Obliligue
<ad
|9
2o\ Y/
120°

Ix!

Co. Three-Vien D. Isometric

FIGURE 12




ITEM NO. A-14 TRAINING DETATLS PAGE 65

much the same as an obligue drawing.
These three axes form egual angles of
120° ‘and are called lsometric axes.

The axes may be Riranged in diffenent
ways provided thelr relative poslitlons
apre not changed. ‘Any line of an object
that parallels an lsometric axis is an
isometric lime. Any other line on the
drawing is a non-igometric line., Such
1ines will not show in thelr true
length, as with non-Llsometric angles,
Isomebric drawlngs are seldom drawn to
seale since the primary purpose of these
drawings is to show the craftsman what

the object looks like,
S w==o -7 (12) Dimenslong: The size of an object, whether. length,
: ’ - width, neight, thilckness, depth, diameter, radius,

ete., iz indicated on a print by various means. These
measures of the object may be shown in whole numbers,
mixed numbers, fractions, and decimals, usually in herms
of feet and inches, Metric measurements are very infre-
quently used. These measurements are called dimensions.

§§§ Angles of degree ave also considered as a part of the
dimensions. .

02, ﬁ\'m'
25 )
“ T

72.00
2.50

Travre 432
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The *dimensions of the object are usually shown in relation
to the dimenslion lines. They may appear near the cenben
"of the dimension lines or elsewlpre between the dimension
1lines, depending on the space avallable, The ends, or
terminals, of the dimension lines are shown by arrowpcints,

Dimension values are either given as common fractions,1/4’
3/8", ete. or as declmal fractions, 0.25, 0,375, etc. The
.common fraction is generally used in dimensioning drawings
in the petroleum industry. .

One of the views of an objeet willl usually desecribe the
shape of some detalled feature better than will the other
view or views. Therefore; dimensions are usually shown
4n that view which is charactenistic.of what the object
looks like. {See Figure 13), - '

{(b) Bill of Matewials Evéry craftsman, in
order to fuwlly undersband a print or
drawing, should be famillar with the
use of Bills of Mabterial. The Bill of

: Material may be and usually is issued on
i@% @ sheets separate from the print; op
5 may appear on the print itself.

fhe Billi of Material is helpful to the
craftsman in many ways. Its purpose is

to give, as nearly as posagible, necessary
details about all the materials o be used
on the job. The arrangement, method of
preparation, language and symbols used

all are intended to reduce confusion among
those who must read, inberpret and disecuss
the Bill of Materilal even 1f the dlscussion
takes place at opposite ends of a tolephone
connection. (See Figure 14).

The Bill of Material shows:

(a) The title, who prepared the Bill of Material,
the B of M number and the chavge number.
{The B of M number is especially important
to the craftsmen because in general, esch
piece of material is ildentifiable by this
number ).

(b) Scope of Work, which includes a.brief description
ot the job, list of drawings or sketches neces-
sary for planning the Job, and the timlng of
completlon in most cases.

(o) The initials of those receiving copies of the
Bof M (Always in the upper left-hand corner of
the first page).
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(d) Where the materials are to be used.

(e) Who furnishes the material, or the order
numbar upon which%naterial was ordered for
delivery to the Stowehouse or job. |

) (£) The number of pieces and a brisf deseription
) of each kind of material to be used on the
job and, in many cases, the dimsnsions.

{(g) Whether materials are to be fabwricabed in
the shop or to be purchased pre-Sabrilcated.

¢, MATHEMATICS REVIEW POR THE CRAFTSMAN: In all crafis

HOme Type OF math 18 used, whether it 18 the addition
or subtrachHion of dimenslons ov the caleulation of an
angle. Thus, it is necessgary that each ceraftsman be
familiar with and have a working knowledge of simple
mathematles.

{1) Fractions: A fraction is a numeral with two
baBic parts; the numerator and the denominahor.
In the fraction 3/%, the 3 is the wumerator, the 4 lg
the denominator. Additional terms rvelating to fractions
ares

(2) Eguivalent fractions - fractions which
represent the same number as 2/4=1/2,
8/8=1, or 6/8=3/4=12/16, -

(b) TIdke fractions - fractions with similar
denominators, such as 3/4% and 1/4.

(¢) Unlike fractions - fractions with dissimilar
denominators, like 2/3 and 3/8.

(a) Commonndeﬁominator - a denominator which NG
can be common to all fractions to be
added or subbtracted,

{e). Towest term ~ the simplest form of a
. Praction. Addition of 1ike fractions is
simple. The numerators arve Just added .
together and placed over the common
denominator, then the result is reduced to
its lowest bterms.

EXAVMPLE: In Pigure A the overall dimension
is required. To obtaln this :
dimension, the two fractions must
be g‘/i!gleldé/ n 6/4"
ol =
Since 4/L=1, then 6/4" = 1-2/4"
2/U=1/2, thus 6/4"=1/2"
B 34" The overall dimension is 1-1/2"

B Z doo ﬁgﬁwﬁx ﬁ
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Addition of unlike fractionz is more 'difficul®,
for a common denominator must be found. For
example, to add 2/3 and 3/4 the common denominstop

« is found by multiplyingsfhe denominetors together.

Thus, 2/3 + 3/U=2% e¢an bé solved by finding.the
number of 1/12's in 2/3 and in 3/4. and addl :
them together, There are 8/12 in 2/3, ov 2/3=8/12

. and 3/8=9/12. 8o, 9/12 + B/12=17/i2=1-5/12,

Very often it is not necessary to multiply the-
denominators together to find the common denomina-
tor, T .

If two or more fractions are to be added together,
such as 3/8341/841/2=?, a common denominator may
alveady exist as the denominator of one of the
fractions. In the example, 8 is 2 common denomina-
tor all the fractions to he added as it in )
divisible evenly by all of the donominaters., Than,
3/U=6/8, 1/8=1/8, and 1/2=4/8, MNouw %tha% a common
denominator has been found, the frachions can he
added. Then the sum of the fractions 1n 6/3+1/8+
4/8=11/8. Reduced to lowest terms the colntion
becomes 1-3/8.

Subtraction of fractions is done in much the same
mannen as & commen denominator must be found hefore
subtracting.

EXAMPLE: In Figure B, a mizsing dimension is-
. needed., To find the
dimension, onc fraction
must be subbtracted from
the other.

?/8“ “'9/16“ =? .

Since 16 is divisible evenly
by both denominators, 1t is

| e
=1 16=9 /"
» Then 1&/16“u§/§6i3/&5"a

‘2@5&% ﬁ - S5, '
ﬁk¢—44<%—féi—¢r already in its lowont terms.

B Zhr o]

”'(2) Degcimalss Another type of nmumeral denoting a part of

a numbe? that is less than one is called a decimal,
Examples of decimals are:

2. = two tenths
.13 = thirtcon bhundredths
. WU69 = four hundrod sixty-nine

thousandths

A fraction may be converted to a decimal by dividing the

as 1/2.

aligned,

numerator by the denominator, as 1/2=.5. Then .5 15 the same

Decimalz are added and subtracted the same as vhole pumhoxs.
The only precaution to be taken is to keep the deeimal points

. WA~TEX 001275
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(3) Solving Right Triangles with Square Root: The following
formulas are given %o find the i1éngth of any side of
. a right triangle when the other two sides are known. A right

triangle, by definition, is any triang®e that conbtains a 90°
angle. {See Figure C) .

B= VAZ + (2 A B

A= VBE - 02 mo

C=VE? - A7 Haurs 2 .
TThe symbol «/ indlcates that the sgquare root of the quantity
within the symbol must be found. The small 2 at the upper right
of the lehters in the formulas means that the lengths represented

by the letters must be multiplied by themselves. This process of
multiplying a number by iteelf is called 'squaring® the number,

EXAMPLE: Find the length 'B' when A=15" and ¢=20}
‘ B= VB2 & G2
= V{15x15) + {20x20)
= /355 + HOO
=\/825

B= 25"

@
.

Squares and.square roots of whole numbers from 1 to 100 are
found in a table on pages 167-160 of The Pipefitter's and
Pipe Welder's Handbook, by T. W. Frankland. ’

. A1l piping offsets ave based on right trilangles. With only
two dimensions, the third may be found. (See Figurc D).

’jffifﬁ;”,l
Ai&;

h
R s - PYLY )

. (3) cCalculating an Angles TIn compubing piping offsets, the
pipefltier will use the six trigonometric functions of
the angle of fitting. This calculation also makes use of the
right triangle. (See Figure E

4

)
724V
/

SET.

ol S ——— .
Q_&L&g}_—nu@ce oF
i E1TrventG

L/

Lrzdes £
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These funotions are: ,
Sine = set/travel* /
Cosine = pun/travel
Tangent = set/run
Cotahgent = run/set

Cosecant = travel/set
~Beecant = travel/run

The apngles equivalent to the sines, cosines, etc., are found
in the Trigonomety Tables on Pages 171175 of The Plpefitter's
and Pipe Welder's Handbcok, by T. W. Frankland.

EXAMPLE: Find the angle of fitting if the travel of an
offset - is 8" and the set iz 4" (Refer to Figure E)

Sine = et/ /travel

Sine = 4/8 = 1/2 = .5

Refering to the bteigonometry Tables,

the angle whose sine is .5 is 30°, Therefore,
the angle of fitting is 30°%, .

*This equation means that the sine of the angle of fitting
equals the set divided by the travel.

WA-TEX 001277
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/

!

d., Additional Print Information for the Pi efigier: '
The piperlcter will come in contact With various bypes
of pilpe drawlings. Plpe is used in many places and for many

purposes In construction work. It is used primarily for the
transportation of liquids and pgases in the petroleum ingustry,

(1) Two View Piping Drawings: One or two views 1o all that
ig neceasary GO show most plping drawings, however,
three views are sometimes used. This type of piping drawling
is used very seldom used becauss it can be complicated. (See

Ay Figure 15)
o

(2) ZIsometric Piping Drawings: So that a piping drawing
may be better traced and undersbood, the isometrie
type of projection is prefeprred,

In a relinery, the greatepr part of piping work is the addition
to or changing of lines already in service. In this case,
izometric drawings are made of the exlsting piping systems
with additions oy changes shown in very heavy lines and npted

%%9 on the drawing. Az mentioned before;, this type drawing in
seldom drawn to scale, thelr purpose being to enable the
?ipefitter to form 8 mental plcture of the completed nystem.

See Figure 16) NOTE: PFigure 15 and Figure 16 are of %“he same

assembly.

(3) One Line and Two Line Drawings: Piping drawings using
the twWo line system resemble the actual pipe Jobh more
closely than the ¢6ne line drawings. (S8ee Pigure 17A). One
line drawings are the easiest and fastest to prepare, and
for these reasons are used most often by Texaco, Inc. (See-
Figure 17B) - . '

(4) Symbols and Gonventions: Anyone who has installed .
pipefittings and valves knows that they are complicated

pieces of mechanism. It will he readily seen that it 1s a
waste of time foft a draftsman to make complicated a working
drawing of every gate valve to be installed in the field. The
draftsman knéys that a gate valve is and so does & Dibtber, so
& note on a print is all that 1s necessary to convey the
information. Thils appliés to other btypes of valves and pipe
Tittings used in the fleld. In order to simplify the
kraftsman's work, symbols for fitting and valves have boen
agreed upen and accepted by engineers and drafismen.

i WA-TEX 001278




ITEM NO, A-4

TRAINING DETATLS
ay... B3RS ... DA'rxz..\Q-:.\S.;(oS susJﬂc*r....IY.wa‘S.M)ﬂw.......\)5;.
CHKD, DY. )

PAGE T3
L.SOMETRAG  SHEET NO._.:..... L
DATE U EPUO ATA 7 &, T ¥ ¢ Y-S AUUURON T -3 1] SO
H
y — O+ ;
4- ~ & :I.: g
s K

~
o
-

&[
2 3
S

@

PLAR

i
ELEVATION FIGURE ¥

"ISOMETRIC -

FIGURE

1=

| WA~TEX 001279



CHKD, BY,

* ITEM NO. A-14

ov.. 288 ... pare )=t susrEeT.,.) D D.ugu-.s..\-.\.N.e"...MEIN.Slh!.G.LE..L\.NE.
Deevlings. .

DATE....

TRAINING DETAILS'

]P!-\GE Th

BHEET NO.._........

by e

DOUBLE LINE PIRING DRAWING

A
- Cross Valve o Do
oo Check Yalve C’foss\\{ 7 Anole Valve
X \‘}. A oy ?tA—D% 7
I rEL Couslin i : :
£lbo ,‘{L e .
}%i -~ Glohe Vale .
. o~ Globe Va/ve 5L oo i e
N e ) R PRSI S
£l bow /((D ] S{reel‘ 7ee i ._.;_.{}/z-l___s s
- Lateral L (Unmn T Gate Valve -
2 ‘) a s »'>'i:3'—5
Red Couplen
| (! UCInj oyre _Y . (J C‘é",o
SINGLE LINE PIPING DRAWING 5

{ WA-TEX 001280

FIGURE 17



ITEM NO, A-18 TRAINING DETATTS PAGE T5

o p—

The symbols of common pipe fittings are shown in Figure 18.
Bach symbol is drawn a8 simply s possible and to resemble

" the fitting heing described. Symbols are given for screwed,
flanged and welded fittlngs.

{5) Piping Debails: Used primarily in the pipe and weld
ShopS, piping detall drawings show how scetilons’of
piping should be fabricated. Often the detall drawings or
spools are issued along with an assembly drawing (Sec Figure
19-21). The notations on the assembly drawing rvefer %o the
individual spool drawings,

{6) Dimensioning: The dimensions on a piping drawing ave
principalily locatlon dimensions mopt of which are

made to center lines, both in double and single line representa-
tions. Flanged connections are dimensioned to the face of the
Flange. Common diménsioning is then from center %o center,
face to face, cenber to face, end to end; conter to cnd or
face to end zSee Figures 19-24 for examples of types of
dimensioning.) :

w
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: STANDARD PTPING SYMBOLS
E-LINE ' o e
SCREWED  FLAMGED  WELDED
uNIow S —p—, o
ELBOY! ' - EJQF: — {x: &,
STREET ELBOW ; Coa
- - QRS AR /S
CONCENTRIC . _ . —t— e —
' O VR
REDUCING ELBOY ;. , =
ECCENTRIC REDUCER — **ll%w-—--. )
LATERAL V%A /-
RISE OR DROP IN LINE G ~—-{1~C—!}—— , -—+<:-i--n+
&y o CONN. TO MAIK - FROM TOF -—}E};!———- S SRR, Vi
_m‘\: k]
W m ' . 3ROM SIDE el e
' . fk U ni%u . 'r,t. |
" " " -~ PROM.BOTTOM i i (e , el
ANGHOR o , L TR >&
EXPANSION JOINT —ef3— i i
PLUG COCK VALVE - ' O O
. e - ) . %Y
- GATE VALVE : PG e |
GLOBE VALVE D ol e
. e ~
CHEGK VALVE o el AN ol AN
ANGLE VALVE _ r-5'7<}.._. e P__%%
DIAPHRAGH OR 3GiTROL VALVE g i — -
MOTOR OPERATED VSLVE : »p[/ﬁn—_g qugff ﬂbfd,._mg
QUICK OPENING VALVE — |
RELIEF VALVE ' 49._ é)}__
MULPI-PORT VALVE L --{7§\—~—- Hii;gj- -_q??._

FIGURE 1B
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TEXACO INC, PAGE 83

P ‘UQE_EWANT
. TRATNING DETAILS -
DEPARTMENT: * PIPE. . & . DATE: JULY 1, 1970
‘CLASSIFICATION: PIPEFITTER (TRAINER) i
| TTEM WO, p-15 SUBJECT:. MEASURING AND LAYOUT

WETHODS AND TOOLS

»
"

" a. MEASURING:

{1) Prirciples of piping measurement, like piping
T F T pprints, may at first glance seém somewhat complicated
when a riumber of lines are involved. However, when the job
18 taken a section at.a time, it will be found that developing
measurements are relatively simple. .

(2) The greater majority of piping jobs in a refinery will
~ pormally be replacement or addition to existing llnes.

b. REFERENCE POINTS:~

(1) In order to make accurate piping measurements, it is
: necessary to know and accurately locate the poinbs -
from whlch measurements are taken. These are known as
%%? * refevence points, -

(2) Reference points may be center lines, flange faces,
vessel walls or stanchions.

c, LAYOUT METHODS AND TOOLS:

(1)  Top and slde center lines may be easily located
with a ecarpenter's sdquare and level as shown in
the following Figure 1. ‘

gy e LEVEL.

CHRPLENTERS
JLUARE.

Ab:> OC = OITSIDE DIANETER
~

LGUEE L

The inside angle of the square .ls placed against the pipe and
~the top leg levelled. One point on the center 1Is located under

the scale at a distance from the inside angle of the sqguare,
equal to 1/2 the outalde diameter ?OD of the pipe.

| WA-TEX 001289
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P e A R - - ireamt

" Repeating the process at arothér seetion of the plpe will
jocatd a decond point, and a4 line éonnecting the two points
. 7111 ‘be the top center liné. Applying the same method o -~

the verbleal leg of the sguare will lothite the quarter point
center lines.

-Bottom center lines may be casily located by dropplng 2
plumb 1ilne from the top center points, and maling the
points of intersection on the bottom of the pipe, shown
in followling Plgure 2¢ - -

PLIMG VLI Ee=

N,
?% Zo7rord g;
e
o &) LICURE 2 .

-{2) 'The measurement between two lines with different
’ elevations can be found with a straight cdge and
level as shown in following drawing. (Figure 3

Sorardur Encs .- LEVEL

(:—“_3 .‘\‘\l

—
@
I @

- . LLCGULE (T,

Plite a straightzeégé?oﬁ'%hé toplof the high clovation
and across the top of the low clevation.
Level the top.of stralght edge.

Take a measurement at point A", from top of low olovation
o bottom of stralght cdge.

£ “Point "A" 18 the same measurement as point "B". Glving you
%§§§ gge cenber to oconboer elevabion dlfferonce hebwoen the tuo
-dines.
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(3) n determining the Angle of intersection, wheve
the angle of intersection 1s unknown, it must
of course bé determined béfore proceeding with the measura-
ment and layout of the job.

The angle of intersection may be determined by stretching
chalk 1lines in the position so that the center lines of
the proposed piping Job wlll be located. Use a protrasctor
to measure the angle of intersection direatly. Sece
following drawing (Figure )

.ﬂ’__..,._.....——- PROPOSED

LINVES

mle.

Settings for Various Angles

Degrees - ’ . Set On
5 i oF
10 . 23~15 16
15 . ‘ 23-7/8
20 . 23-23/32
22.1/2 23-23 /32
d 25 23~5/8
30 23-1/2
35 23~3/8
4o 23-3/16
s 20.31/32
50 o023/
55 22-1/2
. 60 20.7
65 21~15/16
- T0 P1-11/16
5 23-2/8
0 21-1/32
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For'a U5 degree angle, bend the rule abt the
Pirst and second Joints, sebting the end on
22 and 31/32 inches as indicated in Table
above. The desired angle wifll be formed as
shown in following drawing. (Figure 5)

(5) When necessary to layout to cut odd-angle
elhows, reference ghould be mdde to the
tables shown in the "PipeFitters and Pipe Welder’
Handbook" on pages 31, 32, 33 and 34.

(6} vPratented bending machines are avallable and
are-used to a great advantage, especially
for bending small pipe sizes.

" These bending machines are mechanically operated by
1everage°

Accurate bends can be obtained with the machine and.
elther hot or cold bending methods may he used.

The machine has a separate form for each radius bend.

, VThe pipe is forced around this form by a bending shoe,
which fits the oubslide radius of the bend. This helps
to prevent the pipe from flattening.

: The bending process is one Involving skills that must be

J "learned in actual practice on the job. For example, vhen

: & bend 13 cooling, it has a tendency to stralghten, and
therefore must be bent Ho an are slightly greater than that
of the template.

- It is vecommended when bending small pipe that a wire
: template be made of the degree of bend to be made to use
for reference,

% WA-TEX 001292
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R P S

o T SAME ]
. ) \

N .- - Ve
; : CE7RhiGHT ERGE . ... -] SAME

FPIGURE 1

As seen in Flgure 1, the measurements of A & B
must be the, same in order for the flange and 90° ell to align

properly with the pipe and each other.

Q]

[ zéveL. . @ |
() (4]

PLLMB

FIGURE 2

In Figure 2, the flange must be two holed or leveled,
as shown above, with 90° ell being plumbed. This way the 90°
21l will be aligned properly with flange,

| WA-TEX 001293
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FIGURE 1

As seen in Figure 1, you can ievel 90° ell and
plumb flange to align properly with the pipe and each other.

T 7Fver @]

FIGURE 2

In Figure 2, the flange must be two holed or
leveled with 90Y ell being leveled to properly align flange
with 90° ell.

| wa-TEX 001294
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TEXAGCO INC, PAGE 89
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970

CIASSIFICATION: PIPEFITTER (TRAINEE)

ITEM NO, A-16 SUBJECT: CA§§=%ND PURPOSE OF
HOP EQUIP

A, PURPOSE

(1)

(2)

(3)
()

CARE
(1)

(2)

(3)
()

The hacksaw is to be used to cut 1/4" to 6" pipe, flat bar,
roll and angle stock, The hacksaw cén be set to cut 909,
450, and 22:° angles, Be sure to use oiler,

The pipe machine is used to thread %" to 2" pipe. The pipe
dies have to be set to the size pipe you have to thread. A
gsample thread should be run to be sure dies are set right.
Be sure to use oller.

The power grinder is to be used fo sharpen tools, bevel pipe,
flat bar, etq.and clean up material., Wear goggles at all
times. Use Jront, not side, of grinder. :

The iron worker is used to punch holes, cut flat bar, angle
and round stock. Read instructions on machine for maximum
capaeity.

The hacksaw ls to have a sharp blade in it in order to get a
straight and clean c¢ut. Check to be sure oll level in tank
is okay, if not, use soluble oil C and mix 30-1 and put inbo
tank, Keep area e¢lean.

The pipe machine is to have dies cleaned before each use.
Check dies to be .sure none are broken or chipped, Be zure '
oll level is okay, if not, use cutting oil Sultex-340. Area
i3 to be kept clean at all times.

The power grinder is to be kept round by a wheel dresser kept
at the machine., Check for cracks or chips. Keep area clean,

The iron worker should be checked for broken or chipped

punches and dies. Keep machine greased and area cleaned,

WA-TEX 001295
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TRAINING DETA: LS

DEPARTMENT: PIPE DATE: JU ¥ L, 12.9
CLASSIFICATION: PLPEFITTER ! TRATVER).
ITEM NO, A-~17 © o SUBITCT:  TAKING FIELD MEASUREMENTS

ING JOB PLANNING

a. FIELD MEASUREMENTS

(1) This unis of instmucsion will be deveted to the
illustration of various reference pointe from which
measurements are taken. .

(2) - As seen in Figure 1, the measurement "M" is taken
from center to center, a:nd will give the proper
information in calculating cuke o1 any connectlons between
the two i1ines. The same measurement can be obtained at "0"
wilthout locating center lines.

¥

FLIGURE 4

(3) In Figure 2, a connection is to be made between
. the two lines illustrated., The measurement "M"
is a Pace to Center measurement. "C" is a cenbter to center
measurement, bub allowances would have to be made for the
weld neck flange and welded ell already in place.

| WA-TEX 001296
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(4) PFigure 3, illustrates a measurement taken
© hetween two flange faces, which could be a

Pace to Tace measurement.
o~
/ ;'/

4
t
i

1

FLGUER. 3

(5) In Figure 4, the welded ell dimension "p"
18 deducted from the measurement "M" to
determine the length of the cubt "C". The dimension
"B 43 known as the "take off". The "N" measurement
is a center to end measurement.

WA-TEX 001297
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(6) Many variations of reference points will
© be found in taking field measurements.
These & ilinstrations show the basic measurements

- used:

Figure 1 - Center to Center (& to &)
Figure 2 - Cenber to Face (% to F)
Figure 3 - Face to Face (F to W)
Figure It - Center to End (& to E)

b. FITTING ALLOWANCES

(1) In caleulating cuts for piping installations, it -
is of course necessary toc deduct from fileld
measurements the space that will be taken up by the fitftings

to be lnstalled. .

(2) Manufacturers of pipefittings have standardized .
~dimensions on all types, classes and weights of
welded Pittings. For example, all welded ells of the
game classifieation and size are made to uniform dimensions.
See chart "Dimensions of Valves and Fittings." '

{a) Using the fitting dimenslons table, determine
the £itbtings needed, and the cuts of pipe -
needed to insgtall the job shown in Figure 5,
Installiing 6" 300# Steel Gatevalve. Center
to Center measurement "M" between the existing
lines is 78 inches.

{b) It would be difficult to remember all
dimensions of all sizes and types of fittings,
so hand books ahd manuals are provided
with tables of dimensions. 1.e. {Pipe Fitters
Manual-Tube~Turn, Welding Flttings and
Flanges), (The Pipe Fitter's and Pipe Welder's
Handbook ) .

! WA-TEX 001298

Nl
t
.




ITEM NO, A-1 TRAINING DETAILS PAGE 93

rt———

.
.
.

s Joe od Tand ricy : N
gp “atte . 2e
of "attg edpg S nir-' o e B e v Ju'le o ‘u '~.- " !m 2 Ix
; BT e e ; o TR LA S S LA Ry
wole I8 |18 = @ R 3 2 [ . a
i 2y pic w n 2 0 3 T Py ",
VTP 7 S M A A A M BR |5 (B[R (R ]88 |8 |3 |3 |8 |8
Bhab i 2] = : = - : y ; :
81818 12 |2 13 T e - - S
=3 - B> Py ¢ Y [; [ 53 = [2] 3 -
g pac O e 2 T RO BT B g |8 |a I8 ﬁ 3 [E FEENENERENE N
oz em vt : 3 ] -
N 8 B E TS TE TR TR R U S P
& a2 e an =t e 1 (XY A
R § e < 5] {] 5] Py P %)
L R LK 3, 3 &, 15
5 =) GUTE TR Te T Te T {n TS > -
ﬁ v - o2 ) — ]
e XY Y
AR TIEIE 08 Is 12 Ia
- > R s.18 18 14 3] l
3 - > 19 18 )8 1n 12 J8 In 06 18 18 18 18 1]
& ] S F 0= |z 18 =2 IF 1% ]z o Ch e T T T
1 2 FlElElzE|Elels|ZlE18 518 |8
a1 ) ] TR = = ST s — b2
i e b= T MR W WY ST T =
X = = - T ATTRrS  Jaw fee n [
b<d i 4 ~ LS B 28 1a 15 18 15 12 12 18 a' E 1
608 tonuy 3 » . =4
2 E le IR I8 L Je L I8 )
ut) = -
-el-?{’ 3 g e 102 ES , e .\;g g§ '2‘ ’
i fos 1t 15 1@ Jemw Voo lw 17 . LR BR
7 ILI3'PA0d g e Jogr e e fear s e
43 [+ = (o] - Lol = ca [ ~ )
&5 lwypry] 2 . 2 3 "
£t . ) - ®
Flom] 2l 1 e |2 e le IS De o
g R | 5§ . 2 Y 1E e e
p 2
hs ] '8t I8 | | | o 1F | IS
UI8 PICE-PIMTIT iy T
£ 1 e T
q;’!w; poseday - o Reinlil (UR RS IR )
" uonEREuNY =
poaMy, Py fle fwie = Lad L
- - s — Py
——I1 vietal covirnf v zr wfe orf 1 es - ;
-_? 2, [} :cl A e N TATH NI ws ] o 4] f’,"—';'
E 5 “ 2 a8 ¥ L. " ":i ‘;%
< - e e P o3 . 1‘«1
-~ e rhame ¢_¢
£ l“ - v Jne =vien] & e ernt o] v el oo { e
] p‘;s Qb qefaimisiofcam|cac i Reint patieey IS Pt DR . P
ot a9 K P A O P P -"‘- & v |7 510 e
3.3 - ) *y :
Bl 15 O R T b la la i1 .
Al | a s ! E K
3 éi arav] nv-n ) 14 e . H
-3 et g o] zot] qa%ien o L1 ) e doeny
2 vy 2 o] ko " L R SRR
' ,3. h4 Lt ~n CHY v v v .
2 N A A
g A% S L B 3 {3
2 =_oia
o o 2] e
Brar.i8 = S Pl PR e b we |
-..’- 3 4 . v = of pe 22
AR CRERERES = i
o} = : 21 woje
51z " — o o — LA I -'r._
$i1m !i S - 1 w 423 o
£ 4 : 4 I RS
2l a ERERER - la
— i
3 ""'
~— o7 b
bt ﬂ' av ~e
H
. o
- % -
3= : ...‘.:5 EA
. ? ” : ‘c’ e
r[4 Yl yrery Il
._{ & 'ns. ~ - , ] P , 0
— S :
J w (5 o3 = 'w‘.‘ )
o 73 raith
4 ri D .3 o lea |3 {e [ | [+ |
T R St BTN I SR U - 4
o . NS
N et 0 SN Lo 13S \ig N teoe .
%5 I I B K T X )
a egal] w b e
2 ) v e 2 we
Ea [y oF 21 [ (%) -1 o
=
- "~y
L[é 'r‘: f\ - i * :4: o iy Jrio e L DR
B © - PR T - O = P N )
:. =fed |7 ;3 iy :: - vie e Joomw " LA e e
= - 3 - o > ] - "y w Acd
§ —
“ ws  Jun -~ sy -
g ] : - ! w jer I8 Jes e | I ﬂ: ot
¥ ” e
3 I ta v frm feen Jen . . v . - -
ila g o e P o P P P e R Pl N R P ol S
A2 12 iut i [
Aao f H >3 [5-1 ~= (S RS- T RN R w2 a2 v (w2 = b foz .
a : A = b vz 2 |va 2 2 ' R
L1 233 21 . N R e R R EREEES
; " oas i e & 18} 3 13
Ll (o3 8 oy £ o
wwp rong Mg s TP P l:i" o 158 (e {8 e s Jo o Ja la dm Je 1o jg Iz
; PR L - cles - =1 01

WA-TEX 001299

Copyeighs ‘759




ITEM NO. A-17

TRAINING DETAIXLS PAGE 94

-«

*--_*fﬂ:j;"“*],--»m

. ) 1

Y 1%

Y N—
!
i
- -
\f\
)
ZFUGURE &

b

3
i

- - .

+ ¥

5 -

| WA-TEX 001300

'




P
ol
@

ITEM NO, A-17

ETA . PAGE 95

¢, JOB PLANNING:

(1) Before measurlng or laying out a pipe job, you

’ chould pick a route for the™hew line. Be sure
you have a clear path from starting point to finish boint.
Avoild running lines that will cause stumbling hazards
such az, too low across alsleways, across ladders and
cat walks. Also leave head voom for over-head valves
and lines.

(2) It is important that fileld measurements be
recorded in a manner that may be easlly undep-
gtood in Piguring outs to assemble the Job. A simple
f1eld sketch will serve the purpose, making zure that
all dimensiong are recorded, slze and schedule of pipe,
alze and weight of valves and fittings.

{3) Compile a 1ist of equipment and material needed
for the Job before ordering.

(1) Lines.or vessels must he-gas freed before making
a new tie=in on existing equipment. Obtain &
safety work permit from operatlions to blind and steam.

(5) Wnen welding is to be done, all sewers and drailns
must be covered in the immedlate .area to prevent
escaping gas fumes from flashing during welding operation,

(6) After steaming is completed a Hot Work permit
must be obtalned from operations. A gas test
must be taken, and (Gag Tester must 0.X. and sigh the
permit before the equipment can be cut inbto with a
cubblng torch or pipe cubters.

CAUTION: READ PERMIT AND MAKE SURE ALL SAFETY
PRECAUTIONS OR SPECTAL EQUIPMENT REQUIRED AS
TISTED ON THE PERMIT ARE FOLLOWED. :

{(7) In some cases when a line cannot be gas freed,

a Hot Work Permlt can be lssumed to cold cut. In
order to weld on this line, a weldling plug or pipe plug
muat be inserted into the line. Run a hose from the
pipe plug connection a pafe distance away from the area
of welding. Gag test then must be taken around the
plpe plug to be sure no gas fumes are escaping.

CAUTION: IT IS ADVISABLE THAT SLIP-ON-WELD FLANGES
ONLY USED ON THIS TYPE OF JOB. ONE TO THE INSIDE
WELD BEAD ON HIGH HUB WELD FLANGES PIFE PLUGS ARE
VERY DIFFICULT TO EXTRACT FROM LINES.

d. JOB PLANNING~WORKING FROM BITLS OF MATERTAL AND PRINTS:

(1) Read the Bill of Material to be sure the proper
fittings and pipe have been ordered to complete

| WA-TEX 001301
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ITEM NO, A=17 TRAINING DETAILS - PAGE 96

or start a job. BSBome items will have a storehouse
order number, check to see if material has been
recelved or when 1t is expected to bg@received.

(2) 1In most cases, a print is provided with the :
Bill of Material. Read every detall on this
print, trace the lines out from starting point to
f4nish point to insure a clear layout path,

(3) After completing Job, return all tools,
equipment and excess material to its proper
storage area. Clean up the Job and leave it in a
safe working condition

e. SCREWED PIPE AND FITTINGS:

(1) In Figﬁre 6, showing a screwed fitting, ngh
. represents the fitting dimension and "M" the
measurement.

RN LEN R N (i‘ 5#

FIGURE &

(2) To determine take-off "%, subtract “L"
(thread make~up) from "F'., The cut length
"o® 35 debermined by subbracting "T" from "M".

{3) This prineiple applies to installation of
2ll serewed Tittings.

| WA~TEX 001302
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ITEM NO. A-17 JBATNING DETAILS PAGE g7

(4) Face to center measurements on screwed flttings
, a8 a rule are standard in dimension by welght
and size. However, in some cases, fittings may vary
alightly in dlmenslon. The followingy tables are vecommended:

-

PAKE=-OFF TABLE TAKE~OFF ‘TABLR
SCREWED FLTTINGS SCREWED FITTINGS
125~POUND GAST JRON 250~POUND CAST  IRON
SIZE | 90° TEE ys° | | s1ZE | 90° TEE 450
i/mt | 3/8"  lv/et | 3/8" | i/at 17/8" 1-3/4"
3 /8" 1 /2% 1-1/8"1 7/26" | |13/8" |t on ,
1/2" 5/8" 1-1/4"§ 3/8" 1/2" 13/4" 1-1/2"1/2"
st | s laaazer e | o /e | a-s/8"l9/6 |
1 7/8" | 1-5/8" 3zt | e _115/16" | 1-3/4"15/8"
& E-_z/u" 1-1/16" 2-1/8" | 5/8" | l-1/4" 1-1/4" | 2-5/8"7/8"
1-1/2" | 1-1/4" | 2.1/2"] 3/4" 1-1/8" 1-7/16" 2=3/u"| 1"
A 1-1/2" | 3" 15/16"] [ 1-3/4" | 3-1/e"|a-1/u" It
p-1/2" | 1-3/4" [3-1/2"} A" p1/o%] 2" Al 156"
3m 2-1/8" {be1/4" | 1-1/8" 13" 2-3/8" | n7/8"|1-1/2"
|\ 2-5/8" | B-1/4" | 1-1/2" - {4" 3" 6" 1-11/16")
6" 3-3/4" | 7-5/8" | 2-1/4"| 6" 1-5/16"] 9-7/8"]2-3/4"
. 8" 5-1/8" |10~1/u1 2-3/4"} 8" 5-0/16"| 11-18")3346"

{ WA-TEX 001303
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PAGE 98

ITEM NO. A-1T
: TAKE-OFF TABLE
FORGED STERL, SCREWED FITTINGS
~3000~FOUND W.0.C.
2y
SIZE 90° TEE h5° UNION | COUPLING
1/8" |a/en  |a A/ jase 3/8"
1| 5/8"  |a-a/t ] 3/8r |3/ [T azen
3/8% | 3/4"  J1-5/8" 1 1/e" j15/16" | 3/4"
1/2" 3/4" 1-5/16" 1/2" 1i5/16" 7/8"
3/ |a5/6" |1-7/8" | 9/16" |1-1/8" | 1"
o 1-3/16"2-1/8" | 5/8" j1-1/16" | 1"
A=At 1-5/16" 2-5/8" | 3/4" 1-5415"' 1=1/2"
 1-1/2" | 1-11/46" 3-1/2" | 1" 1-5/8" 1-1/2"
2" 1-3/4" {3-1/2" | 1" 1-7/8" 1=7/8"
2wl /2" | 2-7/16"| 5" 1-1/8"{2=1/8" 1-3/4"
3" 2-3/4" {6-1/2" | 1-1/2"|2-5/16" | 2-1/4"
4" 3-3/8" 16-3/4" | 2" 2~-1/2"

. WA-TEX 001304




TEXACO INC. PAGE 99
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JUL¥ 1, 1970
CLASSIFICATION: ~PIPEFITTERS (TRAINEE)
ITEM NO, B-1 BUBJECT: ASSEMBIE AND TRANSFER

TOOLS AND RQUITPMENT

A. 1T00LS

(1) when assigned a Job, make a list of all the tools needed
to complete the Job. {other than tools provided in Pipe-
fitter's tool box.) The portable tool room is usually
spotted at the unit that is down for T & T. Most smaller
tools can be obtained from the portable tool rcom. Larger
tools and portable power tools may be obtained from the
Main Tool Room, <Call in a llist of tools required to the
Main Pool Room, giving the location or station where tools
are to be delivered.

(2) Tools supplied from the tool rcoms are checked out to the
Pipefitter on the Jjob and should be cleaned and returned
to their proper place upon completion of the job. ‘

g@% (3) Broken or damaged tools should be reported to the tool-
%%% %%? keeper so they may be vepaired or replaced.

B. EQUIPMENT

(1) Several equipment storage areas are located throughout
the plant for equipment such as fileld pumps, ftugpers,
pipe wmachines, pipe benches, and test pumps.

(2) The dispatcher should be nobtified by the person needing
the equipment where the equipment is located and where it
is to be delivered,

. WA~-TEX 001305
i .
{




PEYAGO ING. PAGE 100
PUGET SOUND TLANT
THA INING  DRTS T
DEPARTMENT: PIPE AR JULY 1, 1970
CTASSTFICATION: — CIDEPITT®Y (TRAINFE}
ITEM NO, B-2 SUBJECT: MOVE_MATERIALS

A, PALLETS

(1) Plat pallets are provided for moving materlel paexzd in
barrels, sacks and erates with & forklift.

(2) Straddle carrier pallets are provided for moving materlals
such as plpe, exchanger neads, motors, and pumps.

(3) Metal straddle carrier box pallets are provided for hauling
valves, PRV's, large quantitiss of fittings and tools, This

same type of pallet is provided on shutdowns for salvaging
fittings and bolts,

B, BOLSTERS

(1) Bolsters are provided for moving pipe and plank with the
straddle carrvier,

¢, BUNDLE RACYS

(1) Bundle racks are constructed to ersdle a tube bund.c .ni
prevent rolling while moving with the straddie carrier,

D, SKIPS

(1) Skips are provided for moving material such as dirt, sand,
broken conerete, and coke with the lugger truck., 1In some

cages the lugger truck is 2lso used for moving valves and
pumps, -

E. SMALL MATERIAL

(1) A route truck delivers material ordered from the Storehouse
or tool rooms to Job sites or stations near Job sites., 1%

also delivers tagged wmaterlisl from stations back tn propsr
storage.

¥. DISPATCHER

(1) When moving material on pallets, bolsters, bundle racks z-3
skips, the dispatcher should be notified of the location of
the equlpment to be moved and the location for delilvery.

A1l material should be marked with a yellow tag showing the
delivery location.

| WA-TEX 001306




TEXACO INC, PAGE 101

PUGET BOUND FLANT

TRATNING DETAILS
DEPARTMENT: PIPE PATE:  JULY 1, 1970
CLASSIFICATION: PIFEFITTER (TRAINRE)
1TEM NO, B-3 SUBJECT: LOAD AND UNLOAD MATERIALS
A. LOAD

(1) When loading materliels on trucks, place in & position
where materials can be tied down. In case of smaller

items, place 2o bhey cannot roll or bounce off the
truck, '

(2) Never drop or throw tools or materials onto truck heds,
this may damage items being loaded.

(3) Place Elocks or wedges under pipe to avoid rolling while
. hauling. Always centér and bloek pipe when loading onto
bolsters or pallets.

(4) Ask for help when heavy ltems are being loaded. Always
1if% with back in an upright straight position. .

B. UNLOAD

g%% (1) Unload material as near to Job site as posaible.

(2) Avoid dropping smell pipe, tools, fittings, etc. from
truck beds. Rolling small pipe from trucks may bend the
pipe or bounce and ¢suse injury to personnel.

The process of loading and unloading materials, eguipment, and
tools 1s the perfect gsetting for an injury or accident. Be alert for
rolling pipe, burrs on metal, and above all, Improper liftling.

j WA-TEX 001307
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TEXACO INC, PAGE 102

PUGETSOURD BEANT

TRAINING “DETATILS
OTASSTFICATTONF “PIPEFITIER (TRAINEE) DATES SRR L 2910
ITEM NO, B=4 SUBJECT: DOPE AND WRAP PIPE

The surface of all plplng must be clean before applying
dope. Then apply an adhesive primer, commonly known as dope, to
the plpe surface with a brush, spray, or swab., A swab may be made
from rags attached to the end of a stlek. The primer must be dry
before wrapplhg.

The wrapplng, commonly known as doping tape, is applied
in a spiral motlon in.order to insure overlapping. For instance,
1f you are using 2" sape you will overlap 1", if you use 4" tape
yon will overlap 2", etec. Select your wrapping as follows:

Pipe Size Size Tape
1/2" - 2" 2"
un and 6" . l}"
8" and larger "

WA-TEX 001308
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PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT; PIP DATE: JULY 1, 1970

E
CLASSIFICATION: PIPEFITTER (TRAINEE)
ITEM NO. {B-5. SUBJECT: STRING OUT PIPE

A. STRING OUT PIPE

(1) Two-wheel pipe carts are provided for stringing pipe in
places where cranes cannot reach.

CAUTION: Avoid stringing pipe where it could cause
a stumbling hazard, and make sure 1it's placed
go it cannot roll.

¥

(2) Cranes should be used where space permits them to operate.

(3) Tuggers may also be used for pulling pipe into position or
along pipe ways. When pulling pipe with a tugger, follow
closely to avoid hangups.

CAUTION: Always tle down loose plpe léft laying in
overhead pipe ways. Remove all excess plpe
wHSH the Jjob 1s completed.

© (4)

Before connecting joints together, check to see that there
are no foreign objects inside the pipe (often when moving
or pulling pipe, gravel or dirt may be plcked up in the
ends of the pipe.

{5) Avoid dropping pipe, this may bend the pipe or cause damage
to the ends.

(6) When transporting threaded pipe, cover threads with a collar
or pipe cap. If none is available, tie rags sround threads
to proteet them. from being damaged.

(7) When pipe is being strung out to be installed in a trench,
lay blocking across btrench, string out pipe along side the
trench on the blocking. After piping has been jointed, roll
the pipe over the center of the trench. Set *tripods
astraddle the line. Using a cable sling and come-a-longs
or chain falls, 1ift the line, remove the blocks and lower
line into trench, In order to remove slings from the line,
bloeks should be set in the bottom of the firench to lower
line into.

(*tripods are constructed with three legs hinged together
at the top. The bottom of the legs spread, creating a
tripod. A U-bolt is installed betweeu top section of legs
for rigging a come-a-long or chain fall.) {These are
stored in one of the designated storage areas.)

WA-TEX 001309
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L———

NOTE: It is recommended that long runs of large pipe not be
get on welding Jacks for fabricatlon. Jacks wmay slip
causing pipe to rolloff and cause inJury to personnel.

(8) When 1lifting single Joints of heavy pipe, it is recommended
a cable sling be used, making sure equal weipht is belanced
on both ends, )

(9) When sliding pipe along pipe ways, trenchs, or on the ground,
never put hands or fingers inside the pine. If the end of the
pipe strikes an objeet it could cut off IIngeérs.

Be alert for and prevent pipe from rolling onto feet and insteps.

l WA-TEX 001310
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DEPARTMENT: . PIPE : . DATE: JULY 1, 1970
snnssxrzmuri ONT 'PLPEFITTER (TRAINEE)

TTEM N0, Bo6. g . SUB’J’ECT: DISMANTLE PIPE AND FITTINGS

All pipe uged’ ‘in the refinery ia elther serewed or welded
and £ittings are either. -sorewed, welded or flanged,

When dismantling screwed fittings, ‘be gure you are waling
the right s8lze wrench and that.your pipe wrengh has good Jawa. Do nob
use a8 wrench as a hammer. . §

Scremed fittings inelude tnions, valves, flanges, ellp, tees,
and nipples. ]

‘Be sure that all fitbings are in gooé congition and properl
dopeq 1f they are tp be reinatalled, _ é ﬂ' q. ?

]
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TEXAGO_INC, PAGE 106
_ PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)
ITEM NO. B-7 SUBJECT: SALVAGE PIPING

To prevent accumulation of second hand and salvaged materials,
the following procedures shall be fdllowed. All segregation of
salvage and Junk materials shall be done at the job slte if possible.

A. PIPE

All reusable carbon steel pipe in sizes 2", 3", 4", 6" and

8" in lengths of 10 feet or more shall be salvaged and tagged
for delivery to the Storehouse where 1t will be eredited to
stock. Useable carbon steel pipe 10" and larger should be
stored in the Salvage Yard if 10' or more in length. All other
carbon steel pipe shall be tagged for Junk. (Mark with yellow
paint with the word JUNK,) Disposition of Alloy pipe should be
discussed with the Poreman-Pipe Department. Alloy pipe which is
saved should he color coded. :

B, VALVES
%%@ gl dlaphragm operated steel control valves should be salvaged,
tagged and transported to the Instrument Shop for overhaul,

identificatlion, and storage in a deslgnated area of the Store-
house Annex., The Instrumeni Foreman 1ls responsible for main-
talning an up-to-date list with complete identification of all
available used control valves. All cast iron control valves
shall be tagged for Junk.

All 1-1/2" and 2" screwed carbon and stainless steel and brass
globe and gate valves and 2ll flanged steel globe, gate and
check valves should be salvaged, tagged, and sent to the Valve
Shop for reconditioning. Repalred valves are sent to the
Storehouse and eredited to stock. All cast iron and all other
brass globe, gate and check valves ghould be tagged for junk.

All steel pressure relief valves shall be salvaged, tagged and
sent to the Valve Shop for reconditioning as time permits. All
cagt iron PRVe tchall be tagged for junk. All repaired PRVE ave
put in Storehouse Stock-and stored in a suitable place.

C. FBITTINGS AND FLANGES
In addition to all Ring Joint flanges and 900# ball joint slip

flanges, the following carbon steel weld fittings and flanges
shall be designated for salvage.

a) Std, and XH 90° elils - 4" 6" and 8"
b) Std. Tees -3" 4", 6" and 8"
XH Tees ) =3" u" 6" and 8"

{ WA-TEX 001312
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(d) Series 150 and 500

slip-on flanges ~3%, 4", 6" and 8"
(e) Series 150 and 300
weld neck flanges -3", 4", 6" ang 8"

(f) -a11 cast iron blind
flanges 125# and 250# only -All sizes through 8"
g} All steel blind flanges -A1l sizes through 8"
h) All other carbon steel fittings shall be tagged for Jjunk.

D. CARBON STEEL FLANGES AND FITTINGS 600# AND HIGHER PRESSURE
RATING

Save and salvage only materials for which specific requirements
are known. When questionable cases arise, review with the
Foreman for decision as to disposal.

When salvaging fittings and weld neck flanges a minimum of 3"
of pipe shall be left beyond the weld, and when salvaging
slip~on flanges, at least 8" of pipe shall be left with the
flanges so-that proper reconditioning may be done on the
fittings and flanges.

RF flanges shall be salvaged only by the weld shop. Any RF
flanges requiring facing by the Machine Shop shall be Junked.
All other salvaged fittings and flanges should be stored at
%%% the Salvage Yard for sale or reconditioning as deterwmined by
' Plant Management. Reconditioned flanges and fittings shall
be delivered to the Storehouse where they will be credited
to stoek,

E. ALLOY FLANGES AND FITTINGS - ALL PRESSURE RATINGS

¢ Save and salvage all such materlal whlch is commonly used in
the Plant. Reconditioned material shall be sent to the Store-
house. Materials aquestionable for salvage shall be discussed
with the Supervisor of Maintenance for decision., All Alloy
materials to be identified by Inspection Dept., marked and
tagged.

¥, GAUGE QGLASSES

All reflex type gauge glasses shall be salvaged and tagged for

delivery to the Valve Shop where they will be reconditioned as

time permits. After repairs have been made, they shall be sent
to the Storehouse. All transparent type gauge glasses shall be
tagged for junk. ’

G. INSTRUMENTS

All instruments such as transmitters, flow recorders, tempera-
ture recorders, pregsgure gauges, leveltrols, ete., gsutitable for
reuse, shall be salvaged and tagged for dellivery to the Instrument
Shop for reconditioning, All instruments ronsidered unsatisfac-

tory for further use by theé Instr.-Electr. Foreman or his
Agsistant shall be tagged for junk.
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The salvage or Junking of items or equipment not covered by
the above instructions shall be referred to the Supervisor of
Maintenance,

" WA-TEX 001314
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TEXACO_INC. PAGE 109
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DAPE: JULY 1, 1870
CILASSIFICATION: PIPEFITTER (TRAINEE)

SUBJECT: USE HAND DIES

ITEM NO, B-8

a.*'swocx AND DIES - : ,
(;)_ Hand’ pipe threading dies and stocks {handle) are

: available in the Main Tool Room In sizes from 1/ a"
through and including 2".

{e) "Pipe to be threaded should be cub square. Pipe
’ threaded without a ‘square end causes poor penetration-
into serewed fittings.

"(3) The sbtock has a built-in lever for reverse and-forward.

%(4) Threads are cut in a -clockwise motion.

,b CUTTING THREADS

(1) Place dies on end of pipe to be threaded. Apply
N pressure with heal of hand omn the end of dies while
"moving the stock in a clockwise motion. This helps dies to

begin cutting the "thread.

(2) Apply cutting oll often to dies while cutting. This
gerves as a lubricant and helps to cut a smooth uniform

thread "Cut threads to deglired length, reverse lever and

.burn stoek in a counter-clockwise motion to remove dies from

. plpe. “Threads are tapered to assuré a tight £it into a

- Pitting. (Avoid over threading, this can cause threads to

penetrate. too far lnto a fitting and not complete a leak-

proof seal.)

NOTE. It is recommended that a fitting be screwed on
. “the first thread cut to be sure the dies are in

'.f*f',.‘*;.'-i_.' " 'adjustment.

CAUTION. Brass pipe is very soft, the end being
. threaded may easily be egg shaped. It is
U e . recommended that a spud wrench be lnserted
"4 % .. through the dles into the end of the pipe.

; WA-TEX 001315
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M B FIELD DIES .- .. ¢
e Field dies are available in the Main "Pool Room in four .
“mizes:” 3", 4,7 6" and.8". These dles may be manually
* operated’ with a ratechet handle or power operated with an
: alr motor. Pipe to be threaded should be cut square. Take
- 1 offs for threaded fittings should be figured before threading
. plpe; A1l rust scale and dirt should be cleaned from the
. plpe at leagt 8" from the end. Each set of dles has a
. threaded nipple bullt into it to run the dies in and out,
: One end of this nipple has 3 set serews.or bolts to grip
,'onto .the plpe to hold the dies in positlon while threading.
~ +The cutting dles are ‘attached to the other end of this
- .nipple. Dies should be unscrewed off thé nipple far enough
. to gut the thread. Measuring the exposed threads determines
the length of travel of. the dies.

*

d,__CUTTING THREADS
(1) Figure'the length of thread to be cub.

g%g ;_(2) Bacgk  the dies. off the nipple far enough to allow dies
. . ‘ enough travel to out the proper length of thread. ”
,“~f(3) 'Place the dies on the pipe, set screw end first, wilth 3

*. the dies against the end of the pipe. Tighten the set
serews, making sure of equal distance bhetween the plpe and =

{xt‘ nipple holding the set screws.

NOTE: It is very important that dies be square on
" .. . plpe before threading. If set serews arve

. tightened without equal spacing between the
- . pipe and nipple, 1% will cause the dies to
- eut deep threads on one side of the pipe and
A .- shallow threads on the opposite side. This
Lo e e weakens the strength of the metal and may
o BT “y " . . cause the threads to leak.

g rﬂ(&) Cut threads by burning dies in a clockwise motion.
L Always cut the first two or three threads with a
"+ - pabtchet-handle, before attaching alr mobtor. Always use
. 5. thread cutting oll when cubting threads. Thread oll
.+ - 18 available at the Portable and Main Tool Roons.

| WA-TEX 001316
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PUGET SOUND PLANT ' '

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PLPEFITTER (TRAINEE

. rTeEM vo. #89.. . SUBJECT: OPERATE POWER TOOLS
A, OB TooLs

(1) Be sure that you have the right tool for the job. That
includes the right drill, tap, saw blade, ete, Also be
gsure to have the right tool capacity for the job. When
you- have these right you will work more efficiently and
do a safer Job,

(2) A1l power tools shall be returned to the proper tool room
after the Job is eompleted and the tool has been properly
cleaned.

PNEUMATIC TO0LS

(1) Before hooking up any pneumatic todl; the alr hose to be
used should be blown out to remove all dirt, rust and
water,

(2) An biler should be installed in the line to insure proper
lubrication, Plg taill hoses are provided at the Portable
and Main Tool Rooms wlth attached lubricators for moat
pneumatic tools. Larger lubricators are avallable on the
Knocker wagon when using Knocker motors. These lubricators
should be checked and reflilled several times each shift
while being used,

Note: When using a power hack saw, use cutting oll on
the saw blade.

(3) Pneumatic sump pumps should be suspended a few inches
from the bottom of ditches and holes whert pimping out
liquid. This keeps dirt from being sucked into motor.

ELECTRIC TOOLS

(1) The Electrically Controlled Pube Rollers has a groumd wire
attiched to it and must be connected te the equipment being
worked on.

(2) Electric drill motors have a three wire system bullt in,
one belng the ground wire,

" (3) Electric recepticles are located throughout operating

units to hook up power tools. Extension cords are
provided and may be found on electric storage pallets.

| WA=TEX 001317
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DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASAIFICATION?Y ~PIPEFITTER (TRAIWEE) o

ITEM NO, B-10 SUBJSECT: COPERATE PUMPS

PUMPS

A. Sump Punps
{1) Are used to pump waker, oll, ete.
(2) We have gas and air operated sump pumps.
{3) Be sure to have sufficient suction and discharge hosg.
3B, Test Pump
Tegt pumps are a dangerous plsce of egulpwment and shouwld
be operated with care. Be sure a relief valve set at testing -
egsure 1z instelled on test pump. IHelore starting pump,
ggen bypass valve and know testlng pressure. Be sure all air
m out of system, Pipefitter running btest must stay with test
%ﬁg Close bypass valve slowly and raise to testing pressurs,

j ALY sump end test pumps should b2 drained and cleaned after Job
| ig_sogiileted. Return puups to siorage area.
§ ﬂm@k

T o
PR [
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TEXACOQ INC, - PAGE 113
ET_SUUND PLANT

PUG v
TRATNING DETAILS
DEPARTMENT: PIPE | DATE: JULY 1, 1970
OLASSTFICATIONT —PLPEFITFER (TRAINEE)
IPEM NO. B-11 SUBJECT: OPERATE, COMPRESSOR
A
" COMPRESSOR

g”’* Start gas operated motor and let it run until it is warmed
up. Then engage compressor clutech and let It bulld up
pressure. Connect your equipment and 1t 1ls ready for use.
Be sure tractor 4s out of gear before engaging compressor,

WA-TEX 001319
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PATE: JULY 1, 1970

- 2

TTEM NO, p-12 SUBJECTs . OPERATE HOISTS

A. AIR HOIST

B,

C.

Connect air hose and be sure hese is leng enoulh for travel and
safety wire is put in hose connection., Bg gure lead. is properly
rigged before 1ifting., N

ELECTRIC HOIST

Check capacity of holst and inmsure that load is properly rigged
bafore 1lifting, . ' .

AIR_TUGGER
Ple tugger douwn.uith a8 cable %o tgggnvfanaher Just out from unit

8lab, Run cable through pulley atddise of tower to top of tower
through pulley and down to Jjob site. Be sure capacity of cable

will 1ift your load, .
All portable holsts and tuggers should be reburned to shorage

ares agter being properly cleaned,

| WA-TEX 001320
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TRAINING DETAILS

UTILITY AIR HOISTS
5000 Ihs. (2268 kyg.)
sizes KK6UA ond K6UAL

Both of these heavy-duty Hoists offer big capacity, yét
retain the adaptability, portabllity and flexibllity of
smaller Ingersoll-Rand Utility Holsts. Both have a
rated capaeity. of 5000 1bs. (2268 kg.) with a yope speed
of 95 feet (28.9 meters) per mintte. Both are virtually
identieal in construction and features except that Size
KGUAL incorporates a rope drum that is twice as long
as the drum on the Size K6UA and conseguently can
wind twice as much wire rope. Among their many
important features are:

{» Powerful, six.cylinder, piston-type reversible motor—
permits full control of the load by the throttle at
all times.

w Heavy-duty, two-segment, self-energizing, high-ca-
pacity brake.

& Three-gtage gear reduction, with power transmitted
to the rope drum through balanced planetary gear-
ing. ’

v Rubber-faced throttle valve—-assures .a positive seal
at all times, never needs lapping, and greatly re.
duces maintenance.

© Sealed gear case—gear case is sealed around rope
drurm to keep dirt out of the rope drum ring gear.

+ Rope drum—-rotates on large roller bearings mount.

54y ed on a drum shaft that s rigidly supported at each ! ) Frisig, - Pt
end. A Y MR SRV 7% S0 R R
Size K6UA Hoigt
SPECIFICATIONS wperformance figures are ot 80 psi (5.8 ka/em) air pressure
b e JRE DT DT weum .. T
D Gopodty o S00tkn . atang. " 50001bs | 2268 kg !
|Ropssposdpormin otratedload . 98 | BPmeten 1 95 i WYmoten

Woalght without wire rope 138 bs,

o m——

Both sizes have a 114% hose conneciion pipe top; 142* {38 mm) hose §s re;omme‘r‘id:d. i

Sixe KSUA Haist used 1o lift moteriuls to vordovs working lovels on o large constuziion profect.

.

R L, SN

703k, .

s T emeamusode o

| 596 kg, . 1550 1hs.

N . ‘b‘?“ e

. Size and moximum fength of wiro rope %" % 600° | 34" x 153 meters ) %".x 1200' %.'('x 366 meters .
< K" 4200 | W x 128 melers %72 8400 ¢ W x2bmetens ;

e vt s e o P RN S
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TEXACO INC. PAGE 116
PUGET SOUND PLANT

TRAIMING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970

CLASSIFICATION: PIPEFITTER (TRAINEE)

TTEM NO. B-13 ST3TECT:  CUT GASKETS

a._ GASKET CUTTER

A manually operated gasket cutter s mounted on a work
. bench at the east end of the pipe shop. BSheet gaskets
.- material in thicknesses of 1/16" and 1/8" i1s provided at
¢ this loeation. The storehouse stocks gasket material if
' . none ls avallable in the plpe shop. A measuring slide bar
_is lnstalled on the gasket cutter with a screw down guide
to hold the gasket material in position at the measurement
_required. A 1/8" x 2" round peg is located on the end of
~the measuring bar with a hold down mut on bop. This holds
‘gasket material on measuring har. The cutting blade wovrks
on an up and down lever. A handle is attached to cutting -
- . blade. This seérves not only bto cut the material, but to
%§§ -turn the gasket material into the cutting hlade.

_b.__HOLE CUTTER

"4 hole cutter is provided with the gasket cutting
. machine. A sleeve on the cutter rod has an up and
down sliding motion. Two stops on the cutting rod aboub
12" apart stop the sleeve on the up and down motion. The
. sleeve and bobttom stop serves as a hammer when cubtting a
" hole. Place the gasket material on the block of lead
provided for cutting. Holes may be cut by placing the
“"ecutter rod on the gasket material and bringing the sleeve
"down agalnst the bottom stop sharply.

s . c.__CUTTING GASKET -

- {1) Cut a square piece of gasket material slightly larger
. than the 0D (outside diameter) of the gasket to be
- cut. Locate the cenber of the plece of gasket material.
.Cut a hole in the center of the material with thé hole
cutter provided at the work bench. Cut off the corners
Gf the gasket materlal to within a siightly larger OD of
the pasket to'be cubt, ’Set the measuring bar at 1/2 the
ODhnof-thegasket being cut, lock the guide in position.
Set the center hble..of the pasket material on the .
" measuring. bar-peg and install hold down mubt. (It is
recommended. that a measurement be taken from the cubtter
: blade to the center hole to assure the gasket cubter is
in adjustment). Lower the cutting blade onhto the gasket
‘material. Turn cutting hand in a clockwise motion to
© ;. eub gasket.
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ITEM NO. B~13 TRAINING DETAILS PAGE 117

' hole to assure the gasket cutter is in adjustment., Lower
' -.%hé cutting blade onto the gasket material. Turn cutbing
~.> ~hand in a clockwise motion to cut gasket.
VAl CAUTION: ATWAYS CUT THE OUTSIDE DIAMETER OF A
v e . - GASKET FIRST

T L

(2) After the gasket has been cut to theOD. size, remove
. -excess gasket material leaving the gasket attashed, to
. ‘the measuring bar. Unlock measuring gulde on the
. .. measuring bar and set at 1/2 the measurement of the I.D.
- " ‘(inside diameter) of the gasket being cut. Then
- Follow the cubtlng procedure. .

4. PORTABLE GASKET CUITER

. A portable gasket cutter is provided at the pipe
shop for cutting small gaskets. A measuring bar is
built in the gasket cubter with a centering peg on _
" - one end and a lock screw to hold measuring bar on the
proper dimension. A retractable cutting blade is bullt
- in the gasket cutter. A gasket cutting board 1ls also
provided at the portable tool room. A center hole is
drllled on this board to fit the measuring bar centering
-1 peg. The centering peg is pointed on one end to penetrate
the gasket material, allowing the gasket cubter to turn in
-v.a rotating motion. '

_&.__CUTTING GASKET

) Set the measuring bar at 1/2 of the QD of the gasket
.. to be cut and lock the guide in position. Measure in from
-+ . bwo sldes of the gasket material. allowing enough material

. for 1/2 the 0D of gasket being cut and mark an "X" for the
I “center hole. Punch a hole through the gasket material at
“ the "X" with the pointed centering peg. Place gasket
material on cutting board, with gasket cutter on top of
4. materlal. Put centering peg through gulde baw, through
center hole in gasket material and info center hole or
-+ - cubbing board. Turn gasket cutter in clockwise motion to
.+ out material. To cut the I.D. of the gasket, .get the
measuring bar at 1/2 the I.D. and follow the cutting in
.. Instruetions above.

'GAUTION: DO NOT CUT METATL, GASKETS WITH THESE
GASKET CUTTERS. -
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'TEXACO INC, PAGE 118
- PUGET SOUND_FLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: — PIPEFITTER (TRAINEE)
ITEM NO, B-14 SUBJECT: USE HAND TOOLS

a. . CARE OF HAND TOOLS

(1) Xnowledge of the proper teols to use and how 3o use
] them is necessary to good handling of plpe ano
Plttings. S8Select the r:ght type and Tignht size bLool for
each riping gob

(2) Wrenches are used on practically every piping job,
and 1f used Improperly can cause serious damage to
materials and tocls. They also cause accidents.

. (3) 'Tools.should be kept clean and storad in an orderly
. faghion in a pipe fitters bowl bex.

(4) Tools should be regularly inspected for worn or
damaged parts, and replacements made as necessary.

(5) - When %tools are lost, a lost tool slip must be filled
out by the pipefither and sigred by his Craft
Supervisor before the tool willl be replaced by the Main Tool
Room. A broken or damaged twol slip must be filled out and
signed by the pipefitter for replacement of such tools.

b.--USE OF HAND TOOLS

{1) The pips wrench is designed for vse on pipe and
serewed end Flttings. Due to design of the wrench,
the Jews have a sgueezing action. If sufficlent pull ls
applied, this squeezing action does severe damage to valve
bodies, partlcularly the softer alloys such as brass.

e Note: Never use a3 plpe wrench as a hammer.

(2) Strap wrenchs are designed for use on polished or
plated surfaces to prevent marring. They are also
useful in close places that won't accomodate a pipe wrench.

{3) Pipe tongs are of the chain type or sclssor type,
and are generally used for large pipe dlameters.

,(4) Open or box end wrenches and socket wrenches are
necessary when tightening flange bholts. It is
Important to use the right size wrench since slippage is
dangerous to personnel and damaging to materdal. When
posaible, use a box end wrench for Lightening bolts and the
open end for a bhack up.

Note: Never pull on a wrench directly toward your
. ' face. If the wrenech slips, it could cauge

gerous injury.
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‘;L (b) . There are two types of ‘common vises. The pi}; vise 1=
p bR " used to hold plpe only. The combinatlion vise may be
ﬂnubed for other purposes, Valves or fittings should never be
pldcded ln the vise to make up a joint. There is too much
:.danger ‘of " dlstorting the fittings or foreing valve parts cnt
: of wbrking -alignnient.

.yt .:Note: ' Always open & valve part way before screwing
Sl LT it on a pipe joint. If a nipple or julnt of
IS FR N ~ pipe’is screwed too far into a valve, camage

T ' is done to the paddle seat. If the valve is
in the closed position, this would inei the
S ) valve closed.

'Always place the plpe in the vise, then make up the fitting.
¢ Place the wrench on the end of the Fitting next to the joint
< bélng made up.  This lessens possibility of distorting the
fitting and glves better leverage.

"
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PUGET SOUND PLANT

TRAINING DETAILS

. DERARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION» PIPEFITTER (TRAINEE)
ITEM NO, B-15 SUBJECT: SHARPEN TOOLS ‘
_ GRINDING '

(1) Stand aslde from the whnel when starting it up.

-f@l {2) Use ‘the woirk rest whanever possible., It Helps to hold
by the work and gilves.added protection.

x"{{g3) If the tool ls too large to be sharpzned with the work
” ‘rept in place, remove 1t entirely and replace it after
- 4lie, Job 1€ finished.’ Yake sure the sest 1s properly adjusted

“." and Becurely tightened.

.h‘ (4) Don't use the side of the wheel for heavy remoyal of
ff': -7 8toek. The side/of & wheel.should be used only
“when 1t is necessary for/finished grinding of an object that
mast be flat and smooth.,” If the sides become grooved from
abuse, they will: be useless for that purpose in the future.

.
Y l

. A5) When a great amouqt of stock 18 t¢ be removed, use
--:- only a mederate pressure against the wheel and move
the ‘work’ from side to side across the face of the wheel. This

Will cause the wheel to wear evenly and prevent grooving.

R (6) When grinding thin matertal, such as sheet metal,
LT P edged, or polnted tools, such as a serewdriver
© “ob'H Beriber,; do not hold the work at the tep with the flat ¢
-, poliatéd end near the work rest. The work may becoume
' - wedged bhetween thé wheel and the work rest, pulling your
hand into the wheel .and causing a serious injury.

e “hig type of work whould be held with the thin
edge'up or. at least.lU5® above the horizontal and with the

‘. hands, inla safe position so that they will not be pulled into
;the ‘wheel. -

;(7) thn grinding the eontour of thin metal ¢bjects
<o - puch as shims, hold the work firmly and f£lat against
the ‘work vest. Under no circumstances tiit it up. The -
“wheel will knock it out of your hands and may cause an injury.
1.1 If the rest is not convenient, hold it gbove the rest and
L5311t slightly downward or turn it 90° and grind in a
g verticle position. .

- . CAUTION: - EVEN THOUGH GOGGILES ARE WORN, A GRINDER
SHOULD NEVER BE USED UNLESS IT IS8
PROPERLY EQUIPPED WITH A GUARD. 1IN CASE
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L - THE.WHEEL SHOULD BREAK, THE GUARL ... HOLD
TR THE_PIECES FROM FLYING OFF AND CAoSTig A
SERTOUS INJURY.

‘if}“;ﬂj " SAFETY: Do not use gloves for holding small objects
R or at any other time that the hands must be
' B held near the grinding wheel. Jf the gloves

I get caught in the grinder, they will pull
iy ;}:;, o the hands in with them.

. (8)" Grinding friction creates an enormous amount f heat.
“A"metal object held firmly against a grinding vheal -
. may be seen to. turn red at the peint of contact in a short time.

.J (9) The heat generated by grinding is debrimental 5 both
T the work and the operator, The heat makes the work
hard to hold if the obJject is small and the coperator is
-attempting to- hold -1t in hils hands

e ‘Ordinarily this would nnt cause an unsafe cuhdltiwng
‘although i1t may spoll the work due to the operator turving the
work loose when he. burns his "fingereg. But 1f the work is bhaing
ground on the slde of the wheel; when the operator drops i,
it may fall inside of the guard, in which case, it will cause
quite a commotion and may even break the wheel.

@\’
%§§§ w . {10) Hold small work in some c¢lamping device, preferably
T the self-~locking pliers. Ordinary pliers will not
' 'hold° The high frequency rate of vibration will gradually
_work the piece out of the grip of ordﬁnary pliers.

T (11) The hsat from grinding is harmful to the work becauss
K 1t causes expansion at the point of heat which may
cause the work to erack.

o (12) Be especially careful when grinding sharp edged tools.
sy ‘I 'the metal heats to the point that it becomes
colored, the temper of the to0l will be ruined.

» e (13) Keep the tool cool by immersing in water often. Do
h not cool suddenly from a high temperature as this
! will ‘eause the tool to "check.! Cheecking is the formation
“ L of many btiny cracks too small to be seen with the naked eye,
whlch nevertheless weakens the edge to such an extent that
it.chips away under the least working strain.

| WA-TEX 001327
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PUGET SOBND PEART ™
TRAINING DETAILS

DEPARTMENT: PIPE , DATE: JULY 1, 1970 )

CIASSIFICATION? PIPEFITTER (TRAINEE)

ITEM NO, _g;-gg SUBJECT: CLEAN UP SHOP AND WORK AREAS

The Shop should be kept clean and orderly at all times.

In addition %o the general departmental housekeeplng
practlices llsted on pages .10 and 11 of this manual, the following
practices wlll be observed by every plpefitter and pipefitter
helper:

1. All pipe and fittings will be returned to the
proper bins after use.

" 2, Each pipefitter's personal tool box will be kept

at the deslghated area, clear of all walkways
when it is in the shop.

WA~TEX 001328




TEXACO INC.

PUGET SOUND PLANT

TRAINING DETATILS

DEPARTMENT: PIPE

CLASSIFICATION: PIPEFITTER (TRAINEE)
SUBJECT:

ITEM NO. B-17

DATE: JULY 1, 1970

TIE KNOTS AND HITCHES

There are many different knots and hitches that a
pipefitter should know in order to do a particular Job most

effectively snd safely,

Following are several illustrated

examples with instructions on the proper way to tle the
various knots and hitches that are most commonly used l1n

Pipefitters work,
AND HOW TO TIE THEM

IN KNOTTING—A Rope Has 3 Parts

1. THE END is the end of the rope
with which yon are working when
you tie a knot,

2. THE STANDING PAR“I" is the inac- .
tive length of the rope. -

3. THE BIGHT is the central part of
the rope between the working end
and the standing part. . .

AN OVERHAND LOOP is. made by

crossing the end over the standing part.

AN UNDERHAND LOOP iz made by

crossing the end under the standing

art, . .
% TURN is taken by looping the rope
around an object—often another sec-
tion of itgelf,

A ROUND TURN is taken by looping
the rope twice around an object, as
shown,

#OVER-AND-UNDER” SEQUENCE., In
e tying a knot, whenever two sections of
the vope crogss each other, one must go
over and the other, under. Be careful
to follow thiz “over-and-under” ar-
rangement exactly—otherwise you get
either an entirely different knot or no
knot at all -
THRAWING UP” Onee formed, a knot

slowly and evenly fo make suye that all
sections of the kuot arrangement keep
their place and their shape. Quick or
careless tightening may result im

useless tangle.

must be "drawn up” or tightened, -

AND---YOU'LL FIND IT HELPS TO NOTE HOW
ROPE IS CONSTRUCTED
STANDARD ROPE has thres strands.
vaGH A strend is made of a number of yarns
twisted together,

STRAND THE LAY of.a rope is the diregtion in
which the strands are twisted. Most
rope is “rightlaid” — the strands
spiraling upward to the right—when
you hold it vertically.

WHIPPING

KEEPS ROPE ENDS FROM UNRAVELLING

3 STRAND POPL
~HIGHT LA

o,

I

heetinifirsiperSoeetiorny

~—
_\\‘\\3\9‘\\\\~

A good rope deserves good care. One way to keep
your rope in good condition is to “whip” or bind the
ends to prevent unravelling. In Splicing the sep-
arate strangs of the rope are also whipped for the
same reasoen.

To make the whipping, a fine yarn, marline or spun-
yarn, is generally used. 'The ordinary whipping is
made by placing the end of the yarn at the end of
the rope and then laying a loop along the rope, You
‘then wind the yarn tightly around both loop and
rope, thus binding them together, Wind to a dis-
tance roughly eynal to the diameter of the rope you
are whipping, .o

The whipping is finished by putting the winding
end B through the loop—then pulling end A tight,
until the loop is drawn back out of sight. Both ends
are then cut short to make a meat finish,

! WA-TEX 001329
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TIEM NO. B-17

TRAINING DETATIS

PAGE 124

vse STOPPER KNOTS

TO KEEP ROPE ENDS FROM SLIPPING
THROUGH AN OPENING

End or Stopper Knots are generally tied to keep 2
rope end from slipping out of & hole or a pulley—
also to stop & rope end from sliding through the
Joop of another knot and thus untying, Stopper
Knots are often used to keep the ends of cord or
twine from fraying. -

iz OVERHAND KNOTY

This js the simplest and smallest of
all knot forms and the beginning of
many more difficult ones. In general,
use it only on small cord and twine,
since it jams and is hard to untie,
often injuring the fiber. To Tie:
Make an overhand loop. Pass the end
under and up through the loop. Draw
up tight.

me FIGURE EIGHT KNOT

This is much easier to untie than the
Overhand Knot—is larger, stronger
and does not injure rope fibers. It
is the best knot to use to-keep the
end of a rope or “fall” from running
out of a tackle or pulley. To Tie;
Make an underhand loop. Bring the
end around and over the standing
. part. Pass the end under, and then
up through the loop, Draw up tight,

vsz BINDING KNOTS

TO TIE ONE OR MORE OBJECTS SNUGLY
TOGETHER

{

meSQUARE

Used at sea in reefing and furling
‘sails—ashore as the universal pack-
age knot for parcels and bundles.
Though often used, it is a danger-
ous knot for tying two ropes to-
gether, sinee it unties easily when
either free end is jerked. To Tie:
Pass the left end over and under
the right end. Curve what is now
the left end towards -the right,
Cross what is now the right end
over and under the left. Draw up
tight.

DOR’T 11 tHE weaK GRANNY KNOT

Remember that the Square Knot pre-
sents Awo ends lying together under }
one loop and over- the opposite loop 4
~while the Granny presents one end
under and one over on both loops.
Watch out for the Thief Knot, too.
This has the two loose ends coming
out of opposite sides — instead of
from the same side as in the true

Square Knot.
iz SURGEON'S KNOT

 Often used for twine—chiefly to keep
the first tie from slipping before the
knot is completed. To ‘Tie: With one
end, take three turns about the other
end. Bring both ends up. Pass one end
over and urider the other end. Draw
up-tight.

| wa-TEX 001330
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I‘I’EM NO. —11 i PRAINING DETAXLS P.A'QE 125 -

%% LOOP. KNOTS

0 HOLD 70 AN OBJEQ'I‘ WHEN SEQURI‘I’\’ ’ .
T H .GOMES FIRST

A Luo Knnt, like f Hitch, fastens a rope to anothu-
object? But usually, the Loop Knot is first tied in )
- the hend and then placed over the object—while the
Hitch is tied dlree& around the object. In general,
the Loop Knot is a more zecure and permanent type
" ot knot than the Hitch, because properly tied and
. drawn tight, it will not sl gnAlso, sinee it does not
. lose its shape, the zame ot may be used many )
timea over. - RS

1
E
]

SOME USES OF THE BOWLINE

.:‘,' _' i,-:_ :':,-: ".:».) ‘.:. "::'.: :‘.:.'.‘. - R ) s, A 480”//""’
A P I?n‘m/m-ai
R of'o R “ﬁw@
O U %'M/mn;f;hliﬂm Iior.sfiag.
» e M L7 Clae .o, . (AN .. . 287 2 N
- BOWLINE _usep For MOORING, - * owr g Posh when laring
+ HITCHING, LIFTING, AND JOINING - -~ . ; Bowlne ? w,_,,ﬁm.
. times called the “king of kmots”, the Bowline intetly oround a Postor g
ﬁg‘n;a; fans or slips if properly tied, Generally tied . mmmnv o boot or Aiteling
in the hand, x% c&}l also be used ag a hitch and tied O
diractly around the ol . ) .
- To Titg Msake an overhand loop with the exd held
. toward you. Pass the end up thropgh the loop, then
up behind the standing part-—then down ough ..
. the Joop ogain. Draw up tight, . - oo
oo . " tuzDOUBLE BOWLINE

MAKES A GOOD SEAT
S8LING

To Tie: Make an overhand
loop with the end held to-
s ward you, exacily as in the
ordinary Bowline. The differ-
ence peing that you pass the
end through the -loop twice
~-making two lower loops, A
and B, The end is then
passed hehind the standing
part and down through the
my. . 1irEt loop again as in the o

Y dinary Bowline, Pull tight
4 Outside loop B goes under

] . : o/ the arms — inside loop A
. % forms the seat, /

’ WA-TEX 001331




ITEM NO, B-1T

TRAINING DETATILS

PAGE 126

* WUSE THE

-+ . BOWLINE on BIGHT

TO LIFT AN INJURED MAN

bregranes
AR W

To Tie; Double the rope, make over
hand loop C, and draw loop-end D up
through it. Then pass loop end D, to-
wards you, down and over loop sec-
tion A. Bring up in back until D les
behind .standing part A. Draw loop D
tight by a slow even pull on upper
right side of lpop A, To use, one leg
/ is put through each loop and loop D

” passed under arms as shown at right.

s &

THE
LIFTS A MAN OR SLINGS A LADDER

Form three loops, as shown, in any
central section of the rope. Turn the
large center loop A-B down. Enlarge
it so that it encireles the smaller
loops ¢ and D. Put your hands
through each of the small loops C and
D, grasp each side of large loops A
% and B ... pull up through to ecom-
g plete the knot.

Used to lift an injured man like the

Bowline 6n Bight, above—or to sling

a ladder as shown.’

(R

TIMBER HITCH

USED FOR TOWING AND HOISTING

This is a simple, convenient Hitch which does not
jam, and come undone readily when the pull ceases. -
It Is used mainly to tow or hoist cylindrical ohjects,
such as logs, spars, ¢tc., also In handling cargo, to
hoist small crates and bales. It is used with one or
more Half Hitehes made with the standing parts,
for towing .a spar or hoisting a timber on end. .
To Tie: Pass a rope around the object and take a-
turn with the end around the standing part. Then,
as shown in the diagram, twist or turn the end
back on itself, Three turns hack are sufficlent and
they should follow the lay of the rope.

| Used for Holsting in
A o Herizonlal, Position

Used for Hauling logs

"Used for Hoisting ST
an Object on End ;

| WA-TEX 001332
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DEPARTHENT: PIPE DATE: JULY 1, 1970

CLASSTPIL A@Eﬁﬁ?““?I?EFETTER'(TREINEET
ITEM NO, B=18 SUBJECT: RIGGING AND HOISTING OF

RIGGING

Rigging is a very important job and extreme care must be
taken in doing the Jjab. 7Ths right size choker with enough capacity
4o dé the job must be used. Hever put choker around am "I" heam,
angle -or-channel without & wooden block between choker and sharp
. edge, .

Check ehoker and cable capacity and metheds for rigging
as illustrateé here or in rigging book in pipe library,

HOISTING

- Due allowance must be made for 21l varlaticns and unusuval
condltlons of operation of the particular sling application. 4s in
" all wire rope practice, the handling of the load should provide .a
slow smooth stard with no jJerks, and the rate of seceleratlion and
deceleration must be wisthin ressonable limits.

A1l slack In the sling should be carefully taken up before
beginning the 11rt, as slack talken uvp suddenly will affect the sling
much as 2 bundle wrapper snaps twine.  Much damage 1s done to slings
by capelessly atbtaching over rough oz a@arp corners. Therefore,
syitable blocking should be used

-

Frpe——
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ITEM NO, B-18

r’“\

\.t

} X,
g Ten 'nwg
.

SORTING WOOKS

}

SLING

CHORER HITER

 paswer e
Y

BULLTAR,

Rated Capuesties in Tons of 2,000 pounds

Loop Dimensions

"L

Rope Single Shing Two Legs or Basket Hitch*
Dlinnl)x‘lm " . Vertient 30° . 45° i W I
nehes Stenigh shoker "
Puil Hitch ‘ /' /] /‘ Inches Inches

"Iy 19 14 38 33 27 19 133 3
% 29 22 58 .50 41 29 11 3
151 52 -89 1.0 &6 . 52 2 4
3 30 .60 1.6 1.4 1.1 .80 23 5
3y 11 82 24 1.9 1,5 1.1 3 8
i 16 1.2 32 2.8 28 15 313 7
134 2.0 1.5 4.0 3.5 2.8 20 4 8
I 2.8 19 52 45 33 26 414 9
5 3.2 24 8.4 5.5 45 32 5 0
Y 4.5 3.4 9.0 78 6.4 4.5 6 12
K 6.1 4.6 12.2 108 86 6.1 7 14
1 7.9 59 15.8 137 12 79 8 16
1 10.0 1.5 200 17.3 14.1 10.0 9 18
1% 123 9.2 248 213 174 12.3 10 20

5 WA~TEX 001335
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ITEM NO. B~18

TRAINING DETAILS

PAGE 130

Measurement for Lenzths of Rope with Fittings on the Ends

’

LENGTH

LEnpT

| '

There are many requirements for slings with de-
mang for innumecrable designs, but a very large pro-
portion of sling use can he adapted to use some
more or less standard types. A separate pamphlet
showing numerous designs covers this specially
more fully. Factors of safety inay run from 4 for
some special cases to 8 or more — usually averag-
ing 5%,

First consideration, however, must be given to the
angle at which the slings depend the load from the
lifting hook.

The sketches below show how sling stresses in-
crease with shortening the distance between the load
and hook, the load lifted in each case being the
same.

3 3 B Trost oo oterane
T ik | B
L3 \ S el e
B g Lol | Ldund (5507 nge
= egree .

L] sias | 87

10 128781 17.3

1§ (1931} 259

2 460§ 342

25 1183 | 422

30 {100 500

35 1 872 573

30 1% #L3

46 | 707 0.7

o0 [ 633} 76.5

55 | 611] 81B

I 60 { 577 { B4
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TRAINING DETATLS PAGE 131 "

ITEM No, B-18

. STANDARD CRANE SIGNALS

For use with pdwer equipment and rigs.

lo| cjon smbGE
4;? CRANE
d [ e

-

Circular molion with Cireular motion with . Hand oulstreiched with
hond with fingers hand with finger finger pointing direction
pointing upwards of travel -

pointing downward
i bl
i IeTRAVEL

By
£ ‘! HARDS ARE
£ 2 N§ MYOLVED (N
201 5 BIGLITION OF
Y TRAYEL
F

Rotate hands in

Hand owutsiretched

Hond outstretched
thumb indicating thumb indicating divection of travel
boom up desired

- boom down

i m

SLOWLY |l sTOP
4 N[
| )JJK
‘foi 9
3;
\'T i ’“\
W=
Finger fo palm of other Hand oulstreiched palm Both hands ouistretched
hand and make civcular down wave huond palms down ond wave
back and forth

back and forth

motion. Use preceding
and in wonjunction with
regulay signal.
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ITEM NO. B-18
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" PAGE 134

DEPARTMENT: PIPE DATE: JULY 1, 1970

CLASSTRICATION: PLPEFITTER (TRAINEE) =i
Sy

ITEM N0, B=-19 SURYECT: CHECK TOOLS

A Pipefitter should periodically go through hls toolbox
and inspect the tools that have been assigned to him for use in
his personal Jjob performance.

Inspect for:

1. Chisels with mushrdomed heads.
2. Loose hammer heads,
3. Pipe wrenches wlth .worn out Jaws.

4. Channel locks that either have a loose rivet
or worn out adjusting poaieions—eaxggtho

5, End wrenches that are stripped or cracked.
6. Dull hacksaw blades.

If any of the above are detected, they should. be
inmmedlately replaced,

All tools should always be cleaned after use and before
puttlng them away in your toolbox, '

| WA-TEX 001340
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TEXACO %Nc, PAGE 135
PUGET PLANT - ’
S :

TRAINING DETAILS

DEPARTMENT: PIPE . DATE: JULY 1, 1970
CTASSIFICATIONT  PIPEFI TRATNEE)
TTEM NO, B-20 SURJECT: INSTALL AND REMOVE BLINDS

AND ORIFICE PLA

BLINDS

(1) Blinding is a large portion of the pipefitters work at a
refinery., It 1ls Yy blinding that we are able to enter and
work on various types of equiphment.

(2) A-Safety Work Permit must be obtained.

(3) Blinding ls done by lovsening the bolts on tHe flange and
taking out one less than half of the bolth, spreading the
flange with a wedge pr flange spresisr, removing old gésket,
ecleaning both flange rfaces with scxaper, putting panéakd
blind or flgure elght blind in betwzen flanges Wwith gasket
on both-sides—of vllind; tightering-polts on flange by snugeing
them evenly on all four sldes flrat and then going back and
tightening all bolts 5ufficient1y, Cy

(4) Be sure to loosen the bolts on the apposite side of thé’flange
than you are on, Thig way the pressure will blow away from you.

b oes

ORIFICE PLATES

(1) Orifice plates are normally’ indpected during shutdown of ‘the
units. Pipefiﬁters remove and install them after. ealipening.

(2) A Safety Work Permit is required.

. e I

(3) Installation and removal of orifice plates require ths aame
procedures as biinding noted abave.

| WA-TEX 001341
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PAGE 136

-

DEPARTMENT: PIPE ' DATE: JuLY 1, 1970
OLASSIFICATION: PIPEFITTER (TRAINEE)

1PEM NO, B-21 SUBJECT: UNHEAD AND HEAD-UP VESSELS
— AND BIMITAR EQUIPMENT

Heading and unheading equlpment is done by having the . :
right tools for the Job, knowing the size bolts and nuts, and -
having the right size gaskets for the head. Be sure the surface
of the heads are c¢lean and properly lined up.

When working on vessels and simllar equipnient there are
certain safety precautlions to be taken. PFirst, obtain a Safety
Work Permit, Form R-241-A. The permit will state the precautions
that must be taken to unhead equipment. o~

£

&
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ITEM NO, B-21 ' TRAINING DETAILS . PAGE 137

" SECTION1 ' .
Hecxt Exchcmger Nomenclature

N-2 NOMENCLATURE ©OF HEAT EXCHANGER COMPONENTS

. - For the purpose of establishing standard terminology, Figure N-2 iltustrates various types of heat ex-
" - changers, Typical parts and connections, for illustrative purposes only, are numbered for identification

_ InTable N-2,
. YABLE N2
‘ 1.. Stationary Head—-Channel 20. Slip-on Backing Flange
' 2, Stationary Head—Bonnet - 21. Floating Head Cover—External
3. Stationary Head Flange—Channel or Bonnet 22. Floating Tubesheet Skirt
4. Channel Cover 28, Packing Box Flange
5. Statlonary Head Nozzle 24. Packing
6. Stationary Tubesheet 25, Packmg Follower Ring
.- 7. Tubes 26. Lantern Ring
w8, Shell 27. Tie Rods and Spacers
.~ - 9. &hell Cover 28. Transverse Baffles or Support Plates
- 10. Shell Flange—Stationary Head End 29, Impingement Baffle
11, Shell Flange—Rear Head End 30. fongitudinal Baffle
12, Shel] Nozzie 31. Pass Partition
13. Shell Cover Flange - . 32. Vent Connection
.. - 14. Expansion Joint 33. Drain Connection
... 15, Floating Tubesheet .. 24. Instrument Connection
16. Floating Head Cover . - 35. Support Saddle
17. Floating Head Flange 36. Lifting Lug
18. Floating Head Backmg Device 37. Support Bracket
19. Split Shear Ring 38. Weir
39. Liquid Level Connection
FIGURE N2
?D (® 7 ) ® @ @
] Ry 38,
. @®
_»_' \\(\:‘ - e o .' (o)
— — °
i
= !
£ 1§
3 = J l
1) ,;# I 18
‘ gtzuunuu“
AES .

4 o STANDARDS OF TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION
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PAGE 138

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSTRTCATION: PIPEFIPIER (TRAINEE) - —

ITEM, NO. B-22 SUBJECT: MOVE Aﬁg ASSEMBLE ONE AND
. ' - STAG.

The following illusbtbrations glve in detail the proper
assembly of Saflway pcaffolds ane accessorles.

All planking mbist bg of ‘sound quality, rough grained
and free from knots. . Alse 1% :should overlap at least 12 inches
and be cleated at both ends. ot .

g
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SAFWAY STEEL PROD T
‘TRAINING DETAI. obucTs N

e

57

Qi O
R

. ‘:‘%5;

Safway equipment is designed and constructed with the utmost consideration for safety.
However the high degree of sufely constructed into the equipment cannot offset carelessness
on the part of the erecfor or workman. With this thought in mind the monufacturer calls
attention to the following rules and regulutions which should be stricily adhered to.

1.

2

3.

hey

5

6.

7.

8.

9.

10

1.

12,

.
~
14,
7

Provide sufficient sills or under-pinning in addition to
standard baose plates and all scaffolds to be erected
on filled or otherwise soft ground.

Compensate_ for unevenness of ground by using ad-
justing screws rather than blocking.

Be sure that ol scaffolds are plumb ond level at
all times.

Anchor running scaffold to wall approximately every
28’ of length and 20’ of height. Use additional care
when using pulley arms,

Do not force braces to fit. Adjust evenness of scuffold
until the proper fit .can be made with ease,

Guord roiling should be used on all scaffolds regard-
less of height.

Use lodders when climbing scaffold rother than the
cross broces,

Do not use putlogs as side brackets without putlog

supports and thorough consideration for loads to be

applied.

Never tie iwo putlogs together to accommodate spans
of greater than 20°. No putlog should have less than
12” of overhang at point of support,

Always use putlog supports where spans are greater
thon 16"

When using 16’ ond 22’ putiogs in parellel, be sure
to brace befween them,

Do not omit or fail to fighten afl bolts and wing nuts
that dre a part of the scaffold,

Horizonlal brocing should be vsed fo prevent racking

7 of the structure.

All planking used on a scaffold should be of sound
quality, straight grained, and free from knots. Al
planking should have at least 127 overap or be
cleated at both ends. Secure all exierior planks to
scaffold, ot

15

16.
17.

18.

19,

20.

21,

22,

23.

24,

Handle all rolling towers with additional care,

{o) Towers of a height greater than three jimes the
minimum -buse dimension must be guyed at all
times,

{b) Apply all caster brakes when nat in motion.
[c} Do not ride fowers.
{d} Look where you ore going with a rolling tower.

(e} Don't attempt to move o rolling tower without
sufficient help.

{f} Provide unit lock arms on «ll fowers.
{g) Do not exlend adijusting screws more than 127,

{h} Use 5" casters on towers under 34’ in height and
8" casters on everything over 30",

{f) Horizontal bracing is to be vsed at the bottom,
top and at intermediale levels of 3D feet,

{il Do not use brackets on rolling fowers. _

Guy dll fixed towers every 307 of elevation.

Do not attempt o vse. Safway Scaffolds as material |

hoist towers or for mounting derricks without first
determining the loads and stresses Involved.

Inspect all equipment before using. Keep all equip-
ment in good repair, avoid rusting — the strength of
rusted material is not known.

Never use any Safway equipment thot is damaged
or deteriorated in any way.

I in doubt as to ability of Solway fo do a particular
job,. eonsult the Home Office. Don't toke chances.

Familiarize yourself with the Sofely requirements of
the State Codes ond be governed accordingly.

Contractors do not rent or loon Safway equipment
to others.

Do not permit Sufway equipment lo be used by any-
one not familior with these rules.

Establish the location of overhead ELECTRIC POWER
LINES on every job where scaffolding is to be used.
CALL POWER SERVICE COMPANY FOR ADVICE,

| WA-TEX 001345
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3~ ex TRATN
SAFWAY STEEL PRODUCIS, Ine., originated
T2 sectiond] tubular steel scaffolding with the F.5
mason frame, which was designed to eliminate the hazards
of wood scaffolding. Through the years, Safway developed
almost two dozen other types of frames and a complste line

»

F-3 Frame Y
./ . 30" high, 50" wide \\

Used primarily with other Safway
frames to obtain intermediate
planking heights, As with otheg

3

]
) F.5 Frame . /
5°0" high, 5'0" wida .

of accessories to. meet every scaffolding requirement. Each
frame is constructed from highest quality structural steef tubing, .
fabricated under quality controlled conditions, and tester
and approved by the Pittsburgh Testiig Labératéiy -amds
Underwiiters' Laboratorles, Inc.

D i e I T - )

. FO-6L Framer - u
" 6'4% high, 50 "wide

“P” frames, the F-3 may be used N L=

upside down or fight side vp for
either an 18" or 36" planking
height, Has 2’/ srud ceaters for

Basic Safway frame with 4’ stud
centers, Can be used with ail other

Open end frames allowing
head room clearance along
entire platform for person.
nel and materials movement.
Have three levels for over.
hang brackets. FO.6 with
heavier tubing than the
FO-6L is recommended for
your higher jobs, 4’ stud
centers for braces.

Ty

braces. R 5”wide frames.
e
: F-4 Frame ¥
: A'0" high, 5'0" wide

Offers the useful 47 planking height re-
quired by many trades. Has 3/ stnd cen-
ters for braces.

Fé Frame 3 ,
647 high, 50 wire

Offers normal standing height be-
tween platform levels. Has 4’ sind
” cenvers for braces.

I‘_ﬁ

pt F-46 Frame "L
i 46" high, 5'0” vide

For speci'ﬁc use in those acens requiring
2 4’6" planking height. 3'6* stud cen-
ters take the B-736 brace only, making a
scaffold section 3/ x 7' x 4’6" high.

FO-5 Frame
5'0" high, 5'0" wide
Open end frame frequently
used for straddling equip-

ment on inside jobs, Has 4’
stud centers for braces. e

. A
-

FO.10 Frome
101" high, 50" wide

Has 6°7" head clearance
useful for pedestrian pas-
sageways, FO-10 is de-
signed for two sets of cross
braces with 4/ stud centers.
Where side clearance is re. - °

quired, onlytheupperbraces  *

need be used. *

ALUMINUM SCAFFOLDING
Where extreme light welght or extra good appearance s
desired, Safway offers the following frames and accessorles
In aluminum {the prefix “A" indicates aluminum):

AF8, AF-5, AF.6, AFL.5, AFL-6, ALSB-1, ALS-5,
ALS-8, AB-72, AB.74, AHB.5, AGR-1, AGRS5,
AGR.7, AAL-1, ASU.5, ASU-6, AP22 and ACP,

L]
T ETRIET R P S Ty
W) Y -';lz -.."T‘ﬁa 5‘3?-; PRIk N o i e A
LA N ING TN P 3 o)
i "+ Far utnfost S1510HY, safely andje!rubuitﬁ'\ﬂnb-uut ossefibly.
- 3 forsattaching -aoss bracesAs still fovored 'in many- arens,’
! fonaitach braces7is st} favored i ?
BanAn unthreaded. leadly' makes-wing fut altachment quick -
dAond edsy. - Deep thredded studg and ‘complete weldments-
2% fo-tho framd Ex’ovida safe, Hhbls:eannections. Al frames.;
ssillustrated In this catalog atelshown with standard’ Sofway
awing nuiss Unless "Quich-kodks™ arg specified, oll frame

'.%bi uﬁf \g’:&?&pﬁg with wipgrngt altachmonti, 4,200,
i
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. FL-3 Frame 7 T SO T
3'0" high, 50" wide ' :
Ladder frames provide multiple planking ’ ).
levclsr v;ithin each l:':amg."’l'lﬁsl:;ﬁﬁ, lo;v- o -~ ' r
est of the group, has 18’/ or 36" levels. s B Ry ! Qe
May be used w th other frames for inter- |'I0HF]£.:'-§ " '.;!.a:m‘ gl 7 . L5-2 LS-% '
mediate planking heights, Has 2’ stud U mga, 3t W
centers for braces. This size of frame is preferred by most
scaffold users as basic equipment. May be
used 'évith all other Saiwny frames. Has
Pmm s e o 47 stud centers for braces. E_.___.__“"‘—‘“—"—""‘"“’
- 2 *
he | A T L T L e ——— o
rF ; - ﬁ:‘- b
|
, | a
&% S p
ey
”‘%; :\\‘ i i N ——
r L, -  Sa——
H
( . FL-4 Frame \ !
4'0" high, 5’0" wide : \ o
Provides three planking levels. 4' high o » [ ———
mason frame is preferred in many areas. y RS e ua y {“_"“‘_
Has 3/ stud conters for braces. ; { ) fl e
. FlL-6 Frama i ' i
e e , &'4" high, 50" wide : L96 e
I i + Provides head room clearance between ’ !
k futl planking levels and three inter-
! mediate planking levels. Permits per-
sonnel movement along entire platform
e b ] length. Has 4’ stud centers for cross
; ' braces.
. , !
e j i LADDER SECTIONS
{ s e 2’ wide ladder sections may be assembled into separate
- } scaffolds or used with 5/ wide frames to it around obstrue- T
. tions. ldeal for narow working areas. The LSB-1 wide L&
. base section permits building higher independent rolling
. rs ;i towers. Ladder section frames accept all standerd Safway
, ’fL-dé F’agya ) accessoties. Spacifications:
46" high, 5'0” wide | LS. 3 0 high, 2'0" ide. .....2 stud
Ideal as a mason frame in those areas de- LS-.g: """ . g. 2” :{g,’:’ g, 8,. xfg: ””” :2. :::g f:::::g r‘""”——'
siting a 4°6"" high 1ift berween fufl p!ank- 1540, .. . 10° 17 high' 9 o wide. : : 4" stud centars, s E2,
ing levels. Has 3'6” smd centers for LeBg. 3° 7" high, 4’ 0" wide. 9’ stud conters
only the B-736 brace. L e T TEEmerees )

QL QUICK-LOCK

For fastest possible scaffold erection, Safway's Quick-Lock stud Is
highly recommended. The built-in grovity latch Jocks the brace In

lace with the frame either right side up or upside down. With Quick.

ock you car oitach cross braces with only one hand. Just slipping
the brace over the stud (even fiom a lower level) locks the braces
firmly 'Zp?'“"‘ To remaove the brace, raise the lotch and the brace
comes off,  All Safway frames are availgble with Quick-Locks or

du
S
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l Coupling Pin
Connects two frames vertically, Of
l slightly smaller diameter than the
frame legs, cuughng pins fit into ¢
l legs. Legs of the next higher fras 4
{ fit over the pins, Pins extend 4/ into
! each leF, px'ovidmﬁ a safe, stable
connection, The 1'% swaged collars
~ on the pins separate the frame legs
e ’ and must be considered when figur-
ing height of desired scaffolds. Semi.
l P tti:gse;ouphng pins -available upon
b ‘ Creng Boocer : Yt hock Arms
m Cross braces join together any twa Safway Positively "lock two
N . yertical scaffold legs
3 ' frames of the same size, attaching to the by congnecting to-
i l frames with wing nuts or Quick-Locks. All f::ﬁefe th‘_'t‘a';hséu‘1 s on
Safway tubular steel braces arc ceater piv- strap. EUI7A-5; lo;:ks'
l oted with ‘alxcraft-type rivets, increasing ;‘;%edsl?[h'? ,h“f'rafng;
! stehility anc! load distribution. Stud centers andany of tge'sleframe;
) ) on each freme and the distaoce to be spanned {1"[,‘1?5“1% gkgff%ﬂ):f; ¥
3 EF.5 l between frames determine the proper size high frames together
of cross brace. Specifications: or 1o any smaller frame
7 ! below.
P Frame Brace Distance Stud .
. " l Height Mumber Spanded Censers I e " - ﬁ‘
i I B-32 EY 2! - LI S SIS A SR IR L
b B.42 4 2 et FE-1 provides extra 5” higk
[ ’ l Jor B.52 5 2 - || -  planking platform when placec
3’ high B-62 6 2 1> upon coupling pins at highes
frames B.72 7 2 il work level. Extension post.
’ B-82 8’ 2 H (FE-3 and FE-4), used with th¢
B-102 10 2. I appropriate slesve size (FE-5)
! For 4! B.73 o ” ; ﬁrgv;)de 4 2 mcrememszyol
high frames . Lyt Ee:g t adjustment up to 2:
A nsion sgs and sleey
¢ l For 46" , ront l nl:;o may g: used on_lowes
¢ I bigh frames B-736 7 3'6 | scaffold legs to adjust for vn
, o ! even ground, _
. o (amoox oy MEETT ~<
For 57, B-54 5’ 4 fnre e
I 6'47 B.54 & 4 -
and 101" | B.74 b 4 i 1
l high frames | B.84 8’ 4 ] .
] : B-104 10’ 4, : L
‘. N
st .
I i"il:.:'!.-.'"".k.: f N . 3
i3 ol
I § |
- 5)) . . .
i SPECIFICATIONS, . } e !
¥ N EF-3...3'0"high...2" stud centers ' l Hon P
- EF-5...5'0 high, ..4’ stud centers g
EF-6...6'4" high...4" smud centers ! l Corepd Enie Pups e
’ ] : i i, watneong dartel . s ' R
,5 Extendable end frames are specially de- i
% signed to permit genting scaffolds through .
& small openings for normal sized assembly 5 ) . . - i
- within, such as setting up scaffolds within Reinforce ‘scaffolding subject to unusual . P
b?ng:es' gom“}e honfzonta 2,?‘},‘“& ‘DG’,‘“““ . , stress.  Provide increased rigidity and ’ s
o uplers, from to 6% ot ! s b v
] . stability, pacticularly on high towérs. Su RLSCTR
C2350ernresnrnnneinnnnneniann2/3” 103! ¥ ' stitute for cross braces when open areas re abs }".‘f“ ,:::"
. .2’ to 4: ¥ between frames ate desired, provided each
i ’ :3 2» [ adjacent bay is cross braced, Specifications: Fit into legs of atl Safway frames to provid
eneesf \ . e stable footing for bullt-up scaffolds. O
Two of each needed per frame, l HB-5, 7 and 10.,..Horizontal Braces.... soft ground, sills are recommended unc
A 577 7' and 10’ long. gageé p!atels. iBP'I is »uzer:llz 1%u?,lgvel rounc
N . -2 on sloping ground; BP- offserti
[ mrepaeeere RS —— ] HBS-5, 7 and iD....Spring-Lozded Hor- frames to rgacﬁgx-cccdi:;g stru?tfx‘msf l'.!?z
‘ jzontal Braces....5', 7' and 10"fong. sp.xges, obt;hsk.s[,i €le; B'EB?-I;t is same as BP-
with extra long flanges; BP-5 permits settin,
X HDBS-5, 7 and 1tP....Horizontal Diago- two_frames clpse %og,ether; pBP-Gl slas:rm?z
' nol Spring-Loaded Braces....5', 7" and setting two frames close together on top ¢
= 10° long. N another frame; BP-7 ermits setting fram
C9% .94 A% and C.5A ; ) S leg close 1o walls or obstructions,
’ - 348
| wa-TEX 001348
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ITEM NO. B-22- TRAINING DETAILS PAGE 143

Putlogs . Puttog Hengers

. - ‘____.‘ —,. VF
: 1%5 G g
VAN iy
PG Pit.g PH-3 k
PH-1 permits mounting putlops parallel 1o any
Usdeddas strucctlutggl spriin;%ng[membc?fs {):‘tw“‘ﬁmﬁol‘cil towers, horizontal frame member.
reducing need for so unile-up scaffolding. Also used to pro- . > .
vide caniilevetqg_ylagfq:m&md o erect ﬁncg- adjusted staggered P};ni ﬁf,i.‘,‘;f,‘,’;m”‘l°f‘,‘§,§;‘;5,ni‘;‘,’t‘,’f,‘_ ak right angles to

towers built upion other scaffold towers. Four sizes of putlogs . . .
ase available: pB',. 12, 16" and 22’ lon%. Each putlog rgquires P}{; Detimts mogntmg B;Hfd rail Pofsisﬁ?n 8& aznf} )
two putlog hangers to attach putlogs to frame scaffolding, bt dg;;.OBS. and on end sections o and 22 Ptaed

PH-4 permits mounting guard rail posts on deeper
center sections of 16’ and 22’ putlogs.

Sirad dfe Tianjes
211 5 Putleg Suppoent

. “’“"“f’g‘:}; Used for putlog bracing as extra safety equipment.
AN R e T
/
Haists
i '@z A TR ’*'é")" By
4
:’?
ST i
&?‘?f Substitute for cross braces to provide open area between frames.
s Useful for building platforms over fixed equipment or obstruc- S
ons. One type for 10’ spacing ($T-10); two types for 7' M. 2 H.2
spacing, one with single horizontal bar (ST-75), other with
buble horizontal bar (51-7).
= 4
E/ is_.i%ht duty hoists attached to standard |
A

) way scaffolding bring materials to work-
- Addjustable Soww Jacks ing platform at waist level. H-1 attaches 10
: standard guard rail post. H-2 and H-3 ar-
tach to a frame leg. .

Used to level scaflfolding on -uneven
terrain and ro finely adjust scaffold shore

ing under formwork, Have maximum 1wwthany Brackets
adjusiment range of 18", Al-1A has .
| ane removable handle and is recommended Fit on any horizontal frame member to provide additional work
near pedestrian traffic or confined areas. Flatfotms ot -extended material platforms at various heighe
Both jacks can be used with casters or evels. Help locate planking between pilssters, over beams or
z} base plates. around other obstructions. Three sizes of side brackes attach
' } patallel to the frame, and rwo sizes of end brackets fit ar righe
i angles to the frame.

Al ALTA

BRODE - . BR.2OSM BR-24SH
1 ““\l =
-

r..—..-'- At P L ot Bt il B SABS WU WM FE Er B A e YT ey By s e ¢ A

.

”

1+

Combination Adjustable

PR S S -

I

}

i

1

Juck and Base Plate {

}

. 1

Frequently used where repeated { £ 1

-md§e allows the AL-2 to b tsed " Y o

L and stored in the set position, Has — 3

i maximum adjustment range of 5%, - }

) Cig .

i

! ALz
L ..} BR-305

i WA=-TEX 001349
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Inserted into the legs of frames, casters Frovide rolling scaffold
towers, Donble brakes lock both wheel and swivel, When re-

Jeased, casters roll and swivel easily thtough 360° Available

in 87, 6" and 8" wheel diametsrs; steel, solid rubber or com-
position tires.

Alominum and Sieol Fiunk

T T T oo g
s e e oo e Bl b ey
R S S s A Rk 1?*'ng3 Figeroo
fr e (1?57"'&‘ 4 ’- f" p Y r.{-ﬂ:.,_ el
sroer et AR R e e
ArS AP . plEs T
L) . -

Sturdy, lightweight steel or aluminum plank have rough, raised
surfaces for safe, securetread. Made for 6’ or 7’ spans. ldeal for
rolling towers, AP.,.aluminum plank, SP... steel plank.

Plante Clie.
. 3
Locks planking where desired on scaf-
fold as extra safety precaution, Also a
quick, simple means for attaching toe
boards to guard rail posts, .
Gowrs Nt Mo
,{

Provides support for two guard rails, 22" and{ 40" above
frame legs. With a base similar to z coupling pin, the posts
fit into the top of frame legs. Guard rails attach 1o _posts
with standard wing nuts. Many areas require guard rails
for seaffolds over 57 high.

.. Guard Reih
Glt~{lenath of spond

Attach to guard rail posts with wing nuts. Avajlable in 2/, |
3%, 4', 5%, 6’, 7', 8" and 10’ Jengths, Safety chains are sup- ¢
plied for spans over 10’ long. '

. RS GR1
%GRt
RO ;

-"";; Guard Raif Cluwp

Provides a wing nut and siud for atraching
guard rails or cross braces to any partof 2
scaffold frame or accessories.

Folding Device

Attaches over wing nut ssud, permitting assemabled
scaffold sections to fold into narrow units for pass-
ing through such openings as doorways, etc.
Particularly useful with rolling towers, FD-1
must be attached to each frame stud, Special
diagonal braces, DB-57 for 7' spans and DB-510,
for L0’ spans, lockthe scaffold sections in position,

: L, RIS DN
S ‘.‘i‘.%&k.' A S LN :
: LA-&
- | %
Chmbing Ladders LAS
With their equal distance between - b :
rungs, climbing ladders are recom- e .
mended for climbing and descending : ;
scaffolds. Individual secrions fit to- '

ether to form 8 tontinuous ladder as
Eigh a3 the scaffold. Self-locking de.
vices securely arach the Indders to
the end frames. Five ladder heights
offered: 3, 4, 4’6", 5', 6’4",

Steel Stair Units
,7':“-"'»“ # /& Provide an interior stairway

within scaffold bays, SU-5 is
designed for 5' high frames,
5U-6 for 6’4" high frames.
Bothi units are built for. 7’
long spans, SUH-5 jors-
zontgl braces must be used
on the bottom frame for at-
taching the lowest stair
anit.

ey Frume
T .t
15" high, 20 wide

By insertion in the top of frame legs, the §F-2
provides a "'foot scaffold” or storapge space fot
mortar boards or other materials at 8 good s
wo:kin;g height. Curved plank supports prevent .
planks from sliding off. May be used on either .
frame leg, )

Srae Feome
2 begr, 3% wide

Provides a 5-step stairwa)r with many
uses for easy nccess to 3’ high eleva-
tions. 2’ smud centers for braces. .

Frame Clamp

Steel clemp for tying adjacent frame legs to- . s
gether, May be used on all other adjacent FC Ty
parts of Safway frames. el F

"L® Esoce Brozket

Permits attachment of guard reils or cross
braces at right angles 1o the frame. Also used
for “tying in” with guard rails,

Rariaontal Brace Bracket

Allows cross braces 10 be placed horizontally
berween frames where additional rigidity is
desired. HBB attaches to frame studs. For use
with B.74 braces.

| WA-TEX 001350
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TEXACO INC, PAGE 145
PUSET BOURD FTANT

TRAINING DETATLS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSTEICATIONT — PIPEFITIER (TRAINEE) 2
ITEM NO. B=23 | SUBJECT: INSTALL LUBRICATORS

011 lubricators are Installed in service alr lines to
lubricate air operated tools., Iubricators used at Puget Sound .-
Plant are screwed and must be placed in line in the upright
position jJust before the servlice connectlons.,

.5 - i
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| TEXACO INC. PAGE 146
PUGET SOUND PLANT

TRAINING DETAILS _
DEPARTMENT: PIPR DATE: JULY 1, 1970

CLASSIFICATION: PIPEFLTTER (TRAINEE)
ITEM NO. B-24 SUBJECT: [LAYOUT AND PREF!BRICATE
PIPEWORK

Layout and prefabricatlon of piping is covered extensively
in Baslic Training Item A-15 and Itewm A-17. In addl%ion, you should
always remember the following:

Ao Velded

When you are fabricating welded pipe, leave a 3/32"
gap between all fittings and plpe to be welded so
that a welder can get good penstration,

Also, all fittings and pipe are to be plumbed,
leveled and square,

B. Screwed

When you are fabrieatlng secrewed pipe, pub the
right amount of threads per inch on the pipe.
Set dies 8o they don't cut too deep a thread.
You should be able to serew fittings. three turns
by hand,

WA-TEX 001352




TEXACO INC, PAGE 14T
PUGET SOUND PLART"

TRAINING DETATILS

DEPARTMENT: PIPE ‘ DATE: JULY 1, 1970
CLASSTFICATION: PILPEFITTER (TRAINEE)

TTEM NO, B=25 SUBJEC'T: OPERATE PIPE MACHINE
PIPE MACHINE

(1) The pipe machine is used to put threads on pipe. Our pipe
machines thread 1/2" to 2" pipe. The dles for the machines
are adjustable and there are three sets for each machinge.
They are I/2" and 3/4", 1" and-1-1/4", and 1-1/2" and 2",
Exlireme care should be taken when threading plpe to be sure

“Wk-are set for the right pipe size.

(2) IListed below are atandaid”pipe threads:

Nominal Threads
Diameter Per
Inches - Ineh
1/8 27
1/4 18
3/8 18
1/2 14
3/4 14
1 11=-1/2
1=-1/8 11-1/2
1¢1/2 11-1/2
2 11-1/2

WA~TEX 001353
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PAGE 148

© T TTTRAIRING  DETATLS _
DEPARTMENT: PIFE DATE: JULY 1, 1970

CLASSIFICATION: PIPEFITIER (TRAINEE)
ITEM NO, B-26 SUBJECT: BEND PIPE

Bending plpe 1s a good method of installing pipe; there are
fewer fittings required, theraefore, less time 1s required for the
inaballation and there is less resistance to product in the line,
Primarily, plpe bendling is used on lines for catalyst and steam tracing.

The following pages illustrate the operation and application
of pipe benders,

WA-TEX 001354




- ITEM NO, B-26 . TEXACO INC. _ PAGE 149

L METHOD OF USE
. ’ . . OF THE

" Newly Designed Attachment for Making 180° Bends

With Tal Pipe Benders -

167 Gontora
in 27 Hole

137 Coxters
in 13" Hole

£ anters
. 1o AV Hols

R

o Ganters
tn A" Heole

The 1800 attachment consists of the following parts:

#100 4 Guiding Plates, #41-1 2 Corner Formers and
2 on each side, #38 2 Corner Former Pins
1 on each side,
#101 4 Rollers and

. #102 4 Roller Pins #105 Pipe Release Pin
. 2 on each side,
T *  front and rear. . #104 2 Spacers to be used with

. 3'" Pipe Bender. One under
. ’ .each corner former.

WA-TEX 001355




ITEM NO, B-26 TRAINING DETAILS PAGE- 350.....

b ot
-

. Before starting bending, 180° attachment should be set up as in Illustration 2,
with rear rollers and pins (#101~102) out,

BN -

g

i WA-TEX 001356
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1300 and release ram, Rotate guiding plates bringing |
with pins (#101~102) on both sides and
ding past 180°,

Bend to apbroximately
. short side in front. Insert rollers
complete bend., Allow for spring-back by ben

' { WA-TEX 001357
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In the event that the nipe lodges in the former due to an oversize condition,
use pipe release pin (#105). Insert pin (#105) through the back of former,
anchor former to frame. Place blocks (W.B,) under former bringing same
in right position against pipe bender ram. Proceed to pump pipe out,

WA-TEX 001358
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PIPE, TUBING, and GONDUIT when using TAL HYDRAULIG PORTABLE BENDERS

The following illustrations, table, and examples will simplify the
taleulationsg for obtaining dimenslons to measure and mark the right
locations of BEND starting points. Locations of these BEND starting
pointa are to the center of completed bends converted to stralght

or lineayr figures for lay-out and marking on a straight length, It
is important that after straight lengths ars marked with the bend -
locations these marks are centered on the Ram and Former of the

Tal Bender. To obtain dimensions for the locatlon of the bend start
points 1% is necessary that the following are known.

" "A® angle ‘of bend
' "BY op "G distance to completed bend
"R? padius of bend

With these values known, and with the vnroper use of the table, the
bend setting dimensions can be obtained for marking ‘on stralght
lengtha for a multiplicity of bends in any wnlane in any one length
before any bend ls made so.that all bending can be done successively
one after another, or one at a time by measuring and marking from a
bend already made, making the new bend and repeating, for as many as
can he accommodated in a single length,

22 - SR

.%

B {2
c e

Bend sterting points on atraight lengths. Place on(t of .
Hem and Former,

/

» Above lllustrations are for single and multliple bends where "AM angle
of bend is 90 degrees. Since "L" represents the bend setting location
on a straight length, then since ¥D" represents the dlameter of the
pipe or tube, and "R" the bend radlus both are known, "B" or (" are
also known sinee they locate the completed bend which 1s governed by
your requirement, ;

L= B + x

’

L=¢C -~y

The values for x and y are obtained from the Table on Page 3, Example:
A 2" pipe ls to be bent, The radius is 8" (R), The distance to the
bend le "Bfi== 10" or "0 ==18% whichever can be determined most con-
venlently. Then by finding x or y in the table and substituting num-
bers for the letters - .

L= 10% 4 653165% end or L= 18“@!%% "3‘5}2
i WA-TEX 001359
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o : BENDING INSTRUCTTIONS :

/4—j To obtain gtraight line

3 7 P S dimension for laying-out
2 180° bends .

' ‘\'\ ‘ L=8+4q

c

o K ] L= B 2x
‘ : The wvaluass for ¢ and x are
i J i D obtained from the Table o

Page 3. ’

Bond Starting po:lnt. on straight lengths, Place on tt of Ram
e Iy e and Former,

; i o obtain straight line dimen-
sions for laying-out OFFSETS

to angles shown in Table on
1}"age a

L=B+ 3

S=0- k

ﬁ\ vsC-fxntzz
\% The values for gz, k, and £ are

gbtained from the Table on Page

¢

e This 11llustration shows the mulitiplleity of
ends that can be made by the use of all o
e bends that be made by th £ all of
i L—b‘ the preceding instruections to find WIn, npe -
or "S®" which are the linear or straight line
: dimensions for locating in the Ram and Former,
+— in any plane besldes that shown. Bends can dbe
- layed-ont and made one at 2 time, or they can
\ L all be layed out on &8  fo——— I, ‘
straight longth at one 4
time and then :
made, e T

ba— %7y ey 001360
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i - TNSTRUCTIONS FOR_OPERATION OF THE TAL COPPER TUBE BENDER -

‘ . Your Tal Copper Tube Bender comes to you assembled With
) . pre former in place.
. 'TUBE BENDING OPERA'J.‘ION.

Aasmning the bend iz to be Right Hand, swing the roller
: B0 glile left side approximately S0° to center line of :
machine s

R Bt

Remove the Radius Key, push the 8lide Bar. out and )
" place the tube under the Slide Bar and Ring Gear belween
t" the Roller and Former Shoe,

Pross the tube firmly back into the Former Shoe groovs,
‘ at the same time holding the tube as level as possible
#  with the machine,’

‘Move the Slide Bar back into place and insert the
Radius Keyo

‘- C"lace the tube against the Grip Bar Shoe, press the
arlp U-Glamp down over bthe tube and Grip Bar Shoe.

REMOVING FINISHED BEND:

T,
-y

¢ Before removing the handle, returm the Former Roller to its
e sterting point. Remove Radius Key and Grip U-~Clemp drop
1‘@.1113?19& bend out of machine.

ol O?ERATOR MUST STAND ON FLOOR PLATE WHEN INSERTING AND
" REMOVING TUBING AND DURING BENDING OPERATION.

20 CHANGE OVER FROM. ONE SIZE T0 ANOTHER:

3%

%
YR

o

3

”,:5:”’
v&/

&

. Remove the Spring Key from the Center Post.
|”"" Remove Slide Bar and Ring Cear,

. Remove Former Shoe end vreplace with desired Former, making
sure same sets down over the Angle Pin,

DO NOT use'e. hammer on the Radius Key or the Orip U-Clamp.

N P e

To make o 180° bend, it is necessary to bend the tube more
1(""91'1 180°, allowing for "Springback.”

T LA

»s

WA-TEX 001362

CHART . -

GAUGEFACTOR GAUGE FACTOR T GAUGE FACTOR

Pips Dagree  Plumbing and Pipe Degree  Plumbing and Plpe Degree  Flumbingand .
Size - of Bend Heating Elaclrical | Size ofBend . Healing Eleclrical Size of Bend Healing Eleclric
" 22%4° iz 1 20150 3% 3% | g 22%° 5L” 5"
- 45° 19" 450 A%"dek  qy 45° 7" 7%
80° 8" 90° 8% dk 7v4" a0° 10%”  10%"
yzn 22%9 2!/“ 1%11 22%9 w 4;: zyzu Zzyzo s%u 6%“
.- 40 3’ a5° %"k 5%" 45° g CIPA
g0° A%" ag° 8 day 8%” 86°  FUVA T LA

%" . e - %" | 1" 23%° 4% a5 | g 22%° 7" 7"

450 L an” 45°  BWgwk  pu 45° 10" 10%"”
W5, B%" 90°  9%gk B%" 80° 15%” 154
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ITEM NO, B-26

No. 3 PH — ‘l
. "3” PIPE BENDER ‘
i
i

Bends standard pipe %" to 37 (X
to 2%”, XX to_ 1%") Includes
SEVEN short radius bending shoes
% tg 27 (Box II), plus two stand-
ard radius: 2%” and 37% tbelow?
Heaviest part 67 lbs.

Nu.. 3 PHY inch. pors Specs, of Rodiond
J:os Shoos on poge 4.

TRAINING DETAILS

No. 2 PH —
27 PIPE BENDER

Bends stahdard pipe from % to 2%,
tX lo 2", XX to 1%"). Includes
SEVEN short rndius Bending Shoes
%" to 2" (below), Heaviest pari
39 1bs.

-

¢ S &

Saven Short Rodius Shoss for pipe,

All No, 2 & No. 3 benders
have only two main parts:
ONY hydraulic unit and
ONE universal frame {page
41, They are assembled with
a U key In less than ONE

MINUTE.

THIS IS THE BASIC PIPE
BENDER USED WITH ALL
VARIATIONS shown

Some bender wied o3
.Copper (C1) or Steel
Ym {EMT) bendar.

No. 3C — 37
RIGID CONDUIT BENDER

Includes FOUR bending shoes FOR
RIGID CONDUIT: 1" to 2” {Box V),
plus TWO: 2%* and 3"% (Box 1).

For extra Jong yadius bending shoes

see page B. Heaviest part 57 1bs.

. Mo, 3C BB for
Rigid Condult
st Biss Roew

MNo. BB 2er3
Bux Rar Diss

Son.m bendst with
Remote Contrel RC
{page 4).

.

Ne. 2C—2"

RIGID CONDUIT BENDER

Includes FOUR bending shoes FOR
RIGID CONDUIT: 1”7 to 2” (below).
Heaviest part 89 1bs. For extra long
radius bending shoes, see page 6,
For bending Bus Bar with No, 2
bender. order No. BB 2 1Box IV).,

>
Four Standard Elbow Rodius Shoes

PAGE, 157

No. 2 CT — 2¢

COPPER TUBE BENDER

Includes FOUR bending shoes, bars,
and clamps FOR HARD & S0¥?
COPPER TUBING K & L: 17 to 2,

Heaviest part 39 1bs, .

Shoes Bars ond Clamps for Tube Bender

Sama bonder with Motor
pump No. MP--256
" ({poge 4],

No. 2 EMT—2" THINWAILL
CONDUIT BENDER

includes FOUR bending shoes, bars
and clamps FOR THINWALL CON-
DUIT: 1" to 2" (Page 6). Heaviest
part 39 bs.

Ho. RC 2 EMT —
shown with
réemote condrol,

| WA-TEX 001363
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-\’:‘

No. 3 CT — 3” COPPER TUBE BENDER N .
Includes 4 bending shoes, bars and clamps FOR HARD OR SOFT COPPER TUBING K & Lt \%&;\'&3
A % Moo :

1” to 2", and TWO 2%~ and 3% (shown}. Heaviest parl 44 lbs, Benders for 2)%” and 3" Copper
tubing have a special frame (shown). Larger sfzes obtalnable,

e —— e m— ey Srmeens pcewitm e - -

VIITH FRAME NO. 2333

= e S st pmma e T om0 e

: No, 2 PH/CT — COMBINATION 2" PIPE & 2” COPPER TUBE BENDER % .
; .

! Incl. 7 short radlus .shoes: %" to 27 {Box I, plus ¢ bending shoes, bars, and clamps FOR eg:',_-;:}'
COPPER TUBING type K & L 17 to 2 (Box IIN). Heavlest part 38 Ibs, 2 b

i
; USED AS PIPE BENDER

fmee e dee b e S e deee

No. 3 PH/CT — COMB. 3” PIPE & 2” COPPER TUBE BENDER

Incl, 7 short radius shoes: 33 to-2° tBox I, TWO: 2%” and 3** (Box I), plus 4 shoes, bars . 2\
and clamps FOR COPPER TUBING: 1” to 2* (Box III), Heaviest part 57 lbs. o

] No. 33 PH/CT — COMB. 3” PIPE & 3" COPPER TUBE BENDER

| isb:;s No, SPH/CT above, plus extra frame No. 2333 (Box VII) and parts for 234" and 3” copper
Ltublng, .. .. o L e - .

PN .

USED AS TUBE BENDER ;

. No. 2 C/EMT — COMB. }2” RIGID & 2" THINWALL CONDUIT BENDER

: Incl, 4 standard elbow radius shoes FOR RIGID CONDUIT: 1” to 2* (Box V). plus 4 bending
shoes, hars and clamps POR THINWALL CONDUIT: 1" to 27 (Box I}, Heaviest part-39 lbs,

USED AS PIPE BENDER

No. 3 C/EMT — COMBINATION 3” RIGID & 2” THINWALL CONDUIT
BENDER

' Includes 6 standard elbow radius shees FOR RIGID CONDUIT: 1” to 3” (see Box IV & V),
plus 4lghoes. bars and elamps. FOR THINWALL CONDUTT: 1” to 3" {Box 1II}. Heaviest part
8. .

USED AS TUDE BENDER
N,

b

No. 2 PH/C —~ COMBINATION 2" PIPE & 2” RIGID CONDUIT BENDER

Includes 7 short radius bending shoes FOR PIPE: %” to 2° (Box 11), plus 4 shoes FOR RIGID auick paeed o oes

CONDUIT: 17 to 2" (Box V). Heaviest part 39 lbs. mglﬁ:zﬂfw Std, radius
o en .. - . et e Plping Elecir.
No. 3 PH/C — COMBINATION 3" PIPE & 3" CONDUIT BENDER W '
Includes 7 short radius thoes FOR PIPE: %" to 2* (Box 1D plus 6 shoes for RIGID CON- %Jﬁw‘i‘::‘
DUTT: 1” to 3" (Boxes IV & V). (2%" and 3% shoes have same radius for pipe and conduil) TS Y
- .Heavleut part 57 lhs. L . N "";i :"ED?‘,,&&:?,&

- No. 2 PH/C — CT-EMT — COMBINATION 2” PIPE, 2” RIGID CONDUIT
2" COPPER & 2" THINWALL CONDUIT BENDERS

Includes 7 shori raditus shoes FOR PIPE: %* to 2", plus 4 shues FOR RIGID CONDUIT: 1" to
2" plus 4 EACH bending shoes, bars and clamps, FOR COPPER TUBING AND THINWALL CON-
DUIT: 1” to 2° Heaviest part iz 39 lbs,

pump only,

—— &

" No. 3 PH/C — CT-EMT — COMB. 3” PIPE, 3” RIGID CONDUIT,
2” COPPER & 2 THINWALL CONDUIT BENDERS

Includes 7 short radius shocs PFOR PIPE: %* 1o 2", plus & FOR RIGID CONDUIT: 1* to 37+, plug
% BEACH shoes. bars and clampz FOR COPPER TUBING & EMT: 1” 1o 27 Heaviest parl 57plb,~:.

No. 33 PH/ C — CT-EMT is a5 No. 3 above, plus parts for 212" & 37 copper tubing ﬁ‘x’.h",‘eéﬁ'.*’é:"“f;

and special frame as shown in Box VIL and mofor pump,

| WA-TEX 001364
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ITEM NO, B-26 .

TRALNLNG UEPALLD
No. 99 Standard 25 Ten Hydravlic Uni? and Rem;and No. 58-XU ALL PURPOSE FRAME

LRGN LY

No. 58-2@(0 for ail 2” Benders (net wgt. 28 Jhs.)

No. 58-3XU for all 3" Benders (net wgt. 57 Ibs.)

No.. “ 9 Hydraulie Unit (net"wgt. 39 lbs) and No, 58 ALL, PURPOSE FRAME are the
'I'W()9 mal};x parts of all No, 2 and 8 Benders. LESS THAN ONE MINUTE to assemble
these two parts, ready for use, Change over from one sizd to.enother in HALF A

MINUTE. A ONE MAN OPERATION.

No, 5B/3 X0
i

$S1andord mode}
No, 2 or 3 used
as PIPE BENDER

F ipe
win £C 30

Fer Rodien} Hoat

ALl DENDERS CAN BE HAD WITH
MOTOR PUMP MP256 AND /OR WITH
HYDR, UNIT NO. 99 OR WITH RE-
MOTE CONYROL NO. RC 10 (below}

Stonderd model
No, 2 or 3 uzed
ns TUBE BENDER

For Jubing
with RC10

For Bus Bur

No. 12 COMPLEIE QUICK SELF

No. RC 10 REMOTE CONTROL

JACK

10 TON, 2 SPEED, HYDR.
B 8 font

INCL. SEPARATE RAM,
hydr. hose and coupling.
These powerful, lightweighi ‘units

' X id 3 Pressure up to 10000 psi for por - -
gz:dgisus?g g%; a;:sﬁ?nnz antt. any ‘mig's, hydr. bender, arnor or “""""""—""'@"1 !
37 i, ! " punch presses, wheel pullers, pulley ' . d

Same price, whether benders are

-ordered with the standard hydrau-

lic unit No, 89 (above), or with the
RC 10, shown,

Neo. RC 11
10 TON, TWO SPEED HYDR. JACK

‘Fhe LIGHTEST EVER BUILT. Net
wgt, 10 Ibs,

pushers, clamps for forms, ete. For
pushing, pulling, lifting, straighten.
ing, pressing, ete.

No. RC 123. same as RC 11, includes enupling and hose.

SEALING COUPLING
Incl, No, 12 M male and No. 12 F
female part {(%* pipe thread),

Mo, 14 SIX FOOT HYDR. HOSE
with coupling connections

No. MP 26 — ¥ HP LIGHTWEIGHT
HYDR. POWER PUMP

Incl, 6 Hydr, hose and couplings. In-
creaces produetion up to 10 times. Highly
recommended with hydr. benders from
2* to 57, or any other hydr. system. Pump
develops maximum pressure — for inter-
mittent service 10,000 p.s.). — for con-
tinued service 5000 psi with % Hp

110-115 V. AC/DC motor, 1750 RPM. Gr. Wet, 70 lbs,

No. MP 30 2 HP POWER PUMP

Incl. 8 hydr. hose and couplings.
is the power unit for 6” & 8"
henders, or for any other hydr.
equipment. The double-pision,
single valve, high pressure pump,
with two V.bells, iz driven by
a 2 HP, 80 eycle, 3 phase motor
1750 RPM for 220-440 volis, de-
veloping up to 10,000 1bs, pres-
sure, Gr. wgt, 355 1bs,

RADIANT HEAT WINGS 2 SPECIAL BENDING SHOES FOR ONE SHOT 180° BENDS

These wings for any bender, make complete 180" bends
in many different centers, IN ONE SHOT, & IN LESS
THAN ONE MINUTE (with motor):

WINGS No, 82X for No. 2 Bender
Nou. 83X for No. 3 Bender
No. 82X for No, 400 Bender

180* bending shaes can be ordered sepavately ag per rve-
quirements in the following pipe sizes and centers:

iy iy

Centers: 6" 9 12" 16~ & 187
Plpe Sizes: yz"——-%" %u___ln %"—'—1" %»__1”__] ,/4..
1% Y—1%" .
No. TBA ml(z or 3
Connecting  Parts  for
Jube ﬁaendefs consist~ Ne, 115/2
e Ao Eotota g:i %{3 Costh No, 00
i r ngs b b,
Ho. TEA2.2 or -3 am Extensien forNoz o OIS T mdesiicon-
Hydr. Unll Conneetion . Mo, 38 Polr End FURS especially
Casting pins No, 41/3 prapored far
For Neo. ; and 3 Pale End Castings Hydr, Benders
Mo, TBA-1-2 & -3 % No. 37 for No. 3 oo
. 0 & 0. P3.
Reller 4 U locking pin
g HNo. 3

for Mo, 2

Ho, TBA-2 -

)Eicé 438
Connection ;:, NC: 5_’3"‘109_ ping

No, 441
Polr End Castings

' WA-TEX 001365
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4! SN

- . AL LARGER BENDERS MAVE BOTH: MANUAL OPERATION ARND PROVISION FOR TAL POWER PUMP

WITHOUT MANUAL OPERATION, ON REQUEST QNLY

FOR: PIPE {X & XX), RIGID AND THIN WALL CONDUIT, COPPER, STEEL AND ALUMINUM TUBING,
BUS BAR, RADIANT HEAT {180°) BENDS, SHAPES, ETC.,

IN SIZES FROM 24" TO 8" AND UP, COLD, WITHOUT FILLING OR MOVING THE PIPE
Very imporiant! The Pioneers of the Portable “Qne Shot”’ TAL Benders Offer the
Following Exclusive Fealures: .

. THE ONLY PORTABLE BENDER powerful onough to bend in ona shor @ MODS5T ECONOMICAL PRICE-WISE and in PERFORMANCE: I1 wkes 3

min. actunl bonding time ~ on the job — o tomplete o 90" bend

X pipo, ond odaptable for XX pipe. n B XX pipe, ‘
@) PENDING IN CLOSE QUARTERS! Provided with costers for cosy mov- (-] SAVINGS UP TO 90% on welding or threading and on expensive
ing, olso whils hending. Bendors will rotote with one end of the hondling and bling of y cul-up pipe with costly fittinps,

pipe, whils the othor end can remain stalionary. olbows, couplings and nipples.

.’ _ , € WITHOUT EXPERIENCE perfort, identlcnl bends are gurantesd bes
THREE MAIN PARTS ONLY: Onec hydraulic unit ind. vam ond rwo cause of: Potented, tight-fitting, quick releosing bending shoes, Bend.

frame plotes besure aazy and guick ussombly. Indicator und Bending Chamn. {Copyright 1956).

INO 490 A K =

ANUAI.L OPERATED, MAS A BENDING RANGE FROM %* TO 4"
CONDUIT OR STD. PIPE (X or XX).

Bending shees not included; to be selected from the sets listed on next page.

kS For 4 XX Pipe, stronger 4” shoe and frame available.
ACTUAL BENDING “TIME for 80° Bend in 4¥ XX Pipe:

No. 400/26 with % HP motor, 5 min,
No. 400/30 with 2 HP molor, 1 min.
No. 400 hand operated, 18 min.

Note: Max. radius for 80" elbows IN ONE SHOT in an'y' pipe size is 30" (with
appropriate bending shoes.)

ik,

CONDUIT OR 5TD. PIPE (X or XX).

Bendjng shees not included; to be selected from the sets listed on next page.

This bender haz a small exlension-ram o make full $0° bends in 5” pipe with-
- out movirg the pipe. .
ACTUAL BENDING TIME for a 90° Bend In 5 Conduit:

No. 500/26 with ¥ HP motor, 6% min.
No. 500/30 with 2 HP motor, 2 min,
No, 500 hand operated, 25 min.

‘ Note: Max. radjus for 90° elbows, IN ONE SHOT in any pipe size is 30" lwith NO. 400 MP WITH ¥ H.P. MOTOR PUMP
the appropriate bending shoes). . (non-manual oparation)
) NO. 500 SAME A5 NO. 600 BELOW

. Proportionolly imoller

SID. PIPE (X or XX).

@ Bending shoes not included; to be selected from the sets Hated on next page,

For 6” XX Pipe, stronger 8” shoe and framc available.
ACTUAL BENDING TIME for 90° bend in 6” XX Pipe:
No, 800/30 with 2 HP motor, 2 min. v

Note: Max. radius for 90° elbows IN ONE S8HOT in any pipe size is 36”7 1with
the appropriate bending shoes).

IS B e . St B C o smoll romote convol und |

_— - = : OPERATION

| WA~TEX 001366
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£ i : I -
8:14.9}9##84 l.’;-‘twct.v,wmmg.kﬂuwﬁi -
INCLUDING 2 H.P. MOTOR PUMP, AND AN 3~
BENDING SHOE ' -
(Requirements for othet sets of shoes, from %” and vp, to be selected from
- = the list below). MADE ON THE SAME PRINCIPLES A5 ALL OTHER TAL “
" HYDRAULIC BENDERS.
1 . .
! ‘FOR ITS OUTSTANDING FEATURES see under "LARGER ONE SHOT BENDERS"
on -page 5. ) . . .
For 8” xx". stronger 8" shoe and frame available,
ACTUAL BENDING TIME for complaio 90° Bends in 8" XX pipe is 3 MINUTES.
The hydraulic ram has a bore of 4%", travels 56" and operates at a ”20‘;‘_“'9'“,'%"“';%*9&%"
pressure of 5000 psi. The double-piston single valve pump operates at
10,000 psi intermittent, or 5000 psi constant. has'2 V-belts. has a Unlversal
2HP, 60 cycle, 3 phase motor for 220441 volta.
The Bending Frame consists of 4 sections connected to an upper and lower plate.
and fastened with pins to the hydraulic unit. The overall width is 10/’
THIS FRAME CAN BE FOLDED TQGETHER ONTO THE HYDRAULIC UNIT, iF
STORED, THE FEW PARTS CAN BE ASSEMBLED IN 30 MINUTES.
BY FAR THE SMALLEST, LIGHTEST AND MOST ECONOMICAL PIPE BENDER
IN THIS CAPACITY EVER MAMUFACTURED ANYWHERE.
@ . A ies RS Dt oG O
.
s SPECIAL LONG RADIUS FOR CONDUIY
Nt S LR 7 SIRAS e B0 Size " . Radius
FOR PIPE {SHORT RADIVS) STD, RADm.S-fDR BOTH CONBUIT &.PIPE ™ \:v ?'O v 1%
: Size @ . Roseliuy Size 7 Resdtus )
&f’_ - H - < S e N - v
&
e o vy o F
= % £22 " : e
v B k4 e " :
SEY  No. 3
55 ’ .
- s N e PIPE SIZE 31" — 4" 5 6 8"
i oy RADIUS 18 — 23" 30" ggr  gon
i E ™ W e SET No.4  No.5 No.6 NoB
a' ‘\,!’n
| $
5 z FOR SN WaLL TUING
{copper, sizel, EMT, olum.)
Nom. '
) B No, Size  Rudivs
FOR S¥D. CONDUIT ELBOWS. TAL monufac >~ ‘o your specs. ONE SHOT 5e 1?{:: i‘i/f
m SHOES IN AN siZié e.g. Conduit elbows up to 55 1 A
Size B 41752, Radiuvs, 48", 180° loops, ete. gggg 2;’ }_E,:Z
‘.: £ - : -~
" "Q% e The snug fitting, PATENTED, TAL SHOES, assure .
T s - perfect bends and have easy pipe release, Set 20 EMT: 1%, 1%e, 1%, 20 ) shin woil
2" Ser 25 EMT: 11y, Yy, 27 } conduit,
Set 20 CT: Vg», 1Ip%, 137, Ny
— hd Ser ISCY:  Mle™, 13,7, 1597, 24", 28y, 3‘:’5
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WITH ALL OF THE FO!.!.QW%NG: QU“‘STN\’D!NG FEATUREC

& TWO SPEEDS — accelerates bending time.

© FRAME WITH REMOVABLE TOP PLAYE cliows THREE WAYS 1o insect
pipe in bender: Drop In from the lop, slide in from the side or hook
the bender over installed pipe.

® MAKES 180° BENDS for Radiant Heat in many different sizes and
centers. '

@ BENDS EASILY REMOVED FROM SHOES brcause of push-out pins ond
push-out holes in shoes.

& EASY ASSEMBLING AND DURAELE CONSTRUCTION: No threads, the ar e 'DP‘PLATE of Frome fatilitates
few parts are assembled with pins, For multiple purposes: Pushing, ‘meriing or temoving pipe.
pulhng, lifting, straightening, os arbor press or punch press. efc.

Mo, QW

pwe)

--: f’\.f;;: - e oam . wwy, Wﬂ
e ALL THIS pos
WITH ONE AND THE SAIAE .
BENDER e
WITH ONE AND THE 5AM& .
FRAME &
TOTAL WEIGHT 68 los., the
tizhter! of all ~ONE SHerD
{ Benders, and the i e }
e oy T e 1 B P 0 e o nany
@ o BT g 2 !'SE <ame Bender “WITHL
AT CHANGES” for Bu . Froe e e
am‘i Hadiaml Heat, Z ’
h N7 BN SEMEBLY. LESS THAK | :
N - ﬁ uwurE i
fan S H
RO 2068 P for pipe with § shart rathos YL LI
bending ahoes for e to ¥ t L :‘"ggw ]
. . ) LS T,
St b gaending SOSS LA andd e '.’.‘fé‘,ﬂ,f"élf,':::,‘,.g‘",':....3. : }a S~ g
fit and easy pipe release. Guaran- for 1 tnow, i N
tee round bends. All main parts
are made in aluminum. 22 300 C.56 for figid conduit ond bus.bar.

The RC 200 KAV (435 e
THIRI} on cast of rLui 3

[N v -
‘M Yy Ry and tme on culling, presds
f"(’-n -"f“" N mg material hanoives a0 ¢ s
t ';)_ \\ senbhng. on the pipang e
~ N.a_-__.‘.‘w“

~—— . = stallatum of this reroe dolonge

joh in an old basement,

Witk mveror pump, the Atluol Bending Time o1 o
90" heatd i 2 pipe o oy than 1 min Mund s
FUC I TRY J sn,

/ ’
o et o g i £

. - CAct uE USED -+ ON THE FIOOR » 1N T
RC 225-PH for Pipe } is RC 200 with Uaels # A7 THE CEILING & down or ':’E,
RC 226-C for Candyh mator pump MF.2% Cotoloy Mo 36-See, € e town * aadinsl the wall # herizon
Srar S0 A for 27 amd 3 Hypdr Benidirs oo ngre SOSIHOR

Pot, & Potennh Pena S Sue, B tar 4 108  Bonders
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Hore's the ANSWER to AL your RADIANT HEAT & OTHER COPPER

TUBING JOBS . . . with SOFT OR HARD COPPER TUBING, K or L
in mony different radil.

Produces SMOOTH, CLEAN bends right on the spot.

Basic maching available with all or any of the'following rollers and

bending formers:

. Roller Sizes Bcnding;”li'oggxérs Centers
v
?" . . gu 1211

Withewt TAL With TAL

BENDS ON THE FLOOR OR BENCH
FIUSH TO WALL AND CORNER

ﬁends %" and %" O.D. HARD AND SOFT COPPER TUBING . . .
- Has one Forming Section with Two Grooves for Both Sizes.
EASY QUICK EFFICIENT LOW COsST

SO The bender is made of light weight aluminum with
s @ ONLY TWO LOOSE PARTS.
Nominal Tube Size Outside Diameter Radius to Center
ot Tube of Bend
%I" %I} %"‘ %II - 3”

No'

ceam Bap PO .

FOR EMT THINWALL & RIGID CONDUIT

Malkes perféctly smooth uniform Bends and Offsets %" & %” Thinwall
and Rigid Condunit. Up to 90° with one pmil. No flattening or other
Distortion.

A great money saver when used on dpen or Slab Work, or any other
jobs reguiring a larger number of identical Bends, Bench Attachment
avajlable, Light weight, easy to carry. -

GUARANTEED AGAINST BREAKAGE “FOR LIFE”!
An EXTRA STUB HOLE for bending very short offsets and for strajght-
ening or bending conduit protruding from concrete,

ITS SIX WAY NON-SLIP SHORT BENDING JAWS make it an ideal
tool for all types of bends, .
PERFECT FOR BENDING IN CLOSE QUARTERS!

The long SAFETY NECK avolds accidents caused by breakage.

Nos, Size Weight .
50 %" 3 lbs.
% L% 5 Jbz.
- 100 1” 8 1bs.

: i WA~TEX 001369
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PEXACO INC, PAGE 165

PUGET SOURD ELANT °

PRAINING DETATLS
DEPARTMENT: PLPE , DATE: JULY 1, 1970
CLASSIFICATIONT PIPEFITTER (TRAINEE)
ITEM NO, B-2T SUBJECT: FABRICATE TUBING

BENDING

(1) thding of tublng showld be done with extreme care as it
18 easy to crimp or flatten the tubing.

(2) ere are four sizes of tubing benders: these being 1/4",
3/8", 1/2" and 3/4". The settings are marked on the tubing
bYender for the angle you desire the bend to be,

(3) It is important o start on one end of tubing fabrication
and continue to measure and bend tubing In one directien
untll fabrication is complete. ‘ .

g WA-TEX 001371
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ITEM NO, B-27 TRAINING DETATLS o PAGE 166 . _

o TUBE BENDERS

IMPERIAL HAND TUBE BENDERS. Designed to simplify bending of larger sizes of

é:-'v T tubing.  Bender may be locked in vise if desired. Center pis may be lifted to reloase
e tubing, - W Dir. Ind. Ret.
- 384AEH > Benda 1/4" tubing to tadius of 8/16", * 3/4lbs, ea  JEK CAE ea 12,75
' 364FH Bends 5/16% tubing to radius of 11/16" 1% 1bs. TKRE TYR! 15,40
364FH Bends 3/8 tubing to radius of 15/16" 1% Ihs. CYK  TKIC 14.85

384FH Bends 1/2" tubing to radivus of 147" 1% lbs. TQAK  TUCA 24.50

364FHA Bends /8 tubing to radius of 2%  10Ibss  RTOK  RAUQ 32,50
+364FHA Bends 3/4" tubing to radtus of 3+ 11 lbs, ADEK  AUCE 52.00'

IMPERIAL HEAVY-DUTY TUBE BENDING TOOLS. Long leverage and adjustable
operating lover makes it possible to apply forca with liltle eifort, avoiding sudden
strains which might injure tubing. The smallest bends ar¢ made with perfect accuracy
in the heavient tubing, Right or left hand bends. Removeble handles, Furnished In

steel chest, . . 20 the.
n j 000, 8/8%, 3/4t O.D. sizes Wt. 24 - .
36°FH Bendz 3/8 11/ t ] e QUKY VALK 100,00

TUBE BEMDER. Imperiol. External spring type. Budget priced tools for hand bending
Keeps tube perfectly rounds Special spring steel. Nickel

e soft tubing to any shape.
. ety - f{inished, End {s belled for quick tube removal. fize is for outside tube diameter.
. Noa Size Length wte - .
a102F 1749 107 - 3 oz -, ea Al DA ea .57 3 R W
5/16* 107 3 Al DA 57 v
- 3/8" . lon 4 by DC 13

716" < olen 6% EY ar 92
172" 124 6% . QK QY 99
5/ (1) . 121 8 1.4 QY .99

RIDJG. Hidge Tool Co. Designed to hold copper tube’ in pk hile bei
'0,D, capacity 3/8" theough 7/847, PP place while ng soldered.
7Y Packed 12 in display carton 1-1/2 lbs,’ . ea TKD. TRK eo 1.56

. ALUMINUM TUBING

ALUMINUM TUBING. Paciiic Mstal Co. For gas heater and ronge connections. Soft

»
. AGA approved. Full Coil  Cut Coll Pet,
3/8% OD x .085 x 50 ft. 160t TEYI! TIUK # W23 '\' g
. . NS {ubs without cotiaps
: - Ny ﬁf,{“’ T
. 102F
COPPER DRA!NAGE TUBING
DWY COPPER DRAINAGE TUBING is for Soil, Waste,"and Vent Lines, - gbave ground
only. 20 foot lengths. Dbeal Retal ’
Size  Wall thicknes W, ger L. Iags 003' erm n.ﬁ'i’ém !23'
11/4m 040 550 1b, cft YQIKGQ | TAY X ft 1.23
Je1/2" 042 - .B0g yUYTD CREU  115.71 1,39
. ar 042 1,07 " YTKRTQ TYREC 153.24 1.84
@ - L 045 . 1.69 VWIQTEQ TCAIU 242.34 2,91
1" DWY 1000 # or move. loes TK%
’ DBosh; Stock Turnover Item
. . 3 . .
5/3/:

{

| WA-TEX 001372
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© tolerance and inatallatien of
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‘ﬁm"mmq DETAILS

DEPARTMENT: PIPE l PATE: JULY 1, 1970
CLASSIFICATIONT PIPEFITTER (TRAINEE)
ITEM NO, B-28 ' ~ SUBJECT: INSTALL BELL AND SPIGOT
: BIPEWORK
EARRICATE !

You musﬁ have plping aligned properly with spigmt all
tha way intoe the hub. You. then. put ‘enough oakum around qpigot
to seal the Joint. Iead is thaxppured into hub to seal -and lock

ogkum in the Jjelint,

(a) When Joint is ready, 'you 'put in one small oakum
ring at a time, Using egulking tool and—ham@sr
you go around Joilnt tanmping lightly after each
ring.. Yéu de this untll you come to withian one
inch of hub end. Increase tampgng pressure as
you come to end of hub,

(b) When oakum is within one 1neh of the end of hub.
~pour lead in to £i11 the hub., The lead 1a then
ready to be caulked with cauling tool which mekes..:
tna Joint tight and helps seal the &g,

INSTAE_L :', i
T

To use bell and gpigot piping for sewer and drains, be’ R
sure to have the proper: fitt$P§5 and the propep drop in the liné
to gravitate the material t111 £lpat 1t also, The right = -
amount of dyop to get praper gravity flaw and stlll float the

‘material is eneaeighth 1neh drop te tﬁ@ teet of pipe,

Att ched is a eemmer§%§1 stanﬂard regarding éimeﬁ?ioﬁé,“ . -
1 and spigot plpework. \ W

' WA-TEX 001373




ITEM NO. B-28

TRAINING DETAILS

.
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FOE T aglenl
o

COMMERCIAL STANDARD CS5188-66
Supersedes C51688~59

CAST IRON SOIL PIPE AND FITTINGS

[ERective July 1, 1966]

1. PURPOSE AND SCOPRE

1,1 PURPOSE.—The purpose of thig com-

mereial standard is to establish standard
ering material, principal dimensions, and .
lerances for extra heavy and

dimensional to.

8 COV-

service weight cast iron soil pige and fittings,

in accordance with general nee
distyibators, and users,

needs of producers,
It is intended to serve

as a basis for common understanding between

buyers and sellers.

Through certification,

the purchaser may receive advance assurance
it;illl]afi the provisions of this standard are ful-

ed., -
1.2 S8COPE.—This standard covers pipe and
fittings of the following patterns and, when

so desi

terns that conform wnt

given herein.

Pipe:
Eztra heavy, 5-foot and 10-
footlengthe._ . ____ .. .. ___
Service weight, 5-foof and 10-
footlengths. . _ ... __._...
Nominal Shipping Weifghts_ -
Qutside dimensions (for de-
tailing). . . oo

Fittings: .
Y% bends; long % bends______.
Longlow-hub Y% bends.......
% bends, low heel; high heel
YWhbends.. .. . ceaao..
% bends, shori sweep; long
sweep ¥ bends_._._._ remm—aa
Yabends. .noc e
Y% bends; long 6 bends._..—__ ..
Y% bends; long bends_______
Vishends. o ovome s
Ybranches. . _ ..o
Y branches, cleanout ... ...._
Y branches, inverted . ____..
Y branches, combination %
bends. oo
Y branches, combination %
bends, cleanout. .. ...
Y branches, upright _____._...
Sanitary T branches.... ...
Saéxitary T branches, clean-
OUE e e e ——

ated, may apply to any other pat-
Pﬁ’ the requirements

Tables
L3

2,3
55, 56
Appendix
4,5

6

78
9,10
11
12,138
14,15
16

17
18,19
20

21

22
23
24

26

Fittings:—cont’d

Tapped sanitary T branches... 26
T branches, tapped T branches 27,28
T hranches, cleanout .. ...... 29
Vent branches ... 30
Offsets, regular . ..o...._. 3135
Qffgets, obhend . __ ... 36-40
Double hubs, long double

hubS _______________________ 41, 42
Reducers. ___wooomemeoaes 43
Inereasers. - meeemerwanne 44,45, 46
S traps; full, %, % . .. 47, 48,49
Rupning traps. ... ccaccoaous 50
Screw ? ugs ?brass) .......... 51
Plugs, forhub_ ... ... .__.__ 52
Iron-body ferrules_. . ____._.__ 53
Sideinlets. ... .. ..o 53 (note 2)
Tappingbosses.._________.. 54
Nominal Shipping Weights_.. 57-106

2, REQUIREMENTS

2.1 GENERAL REQUIREMENTS
. 2.1.1 Material, general.—~The pipe and fit-
tings shall be iron castings suitable for instal-
lation and service in drainage, waste, vent and
sewer lines, and shall meef all applicable re-

. quirements and tests given hérein,

2.1.2 Cast iron.~The castings shall be
made of gray cast iron, produced by an estab-
lished commercial method that provides ade-
quate control over chemical and physical
properties. The castings shall be sound, true
to pattern, and of compact close grain which
permits drilling and cutting by ordinary
methods. The interior surface shall be rea-
sonably smooth and free from defects which
would render the castmgs unfit for the use for
which they are intended.

2.1.3 Marking.—Bach length of pipe and
each fitting shall be plainly marked with the
manufacturer’s initials or registered trade-
mark b}s; which he can be readily identified,
and with letters to indicate the proper weight
classification, as follows:

Extra Heavy
Service weight

If pipe is marked on the barrel the marking
ghall begin about 2 inches beyond the base of

the hub and extend along the barrel not more

WA-TEX 001374
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than 12 inches. On fittings, the markings
shall be located away from the spigot end so
as not to interfere with proper joining upon
installation. 'The marking may be cast, sten-
" ciled, or otherwise af)phed on the pipe, 50 as

to be clear and legible at the time of installa-

tion. 'The marking shall be cast on fittings.

2.1.4 Coating.—The Qi%e and fittings shall
be uniformly coated with coal tar pitch, or
similar bituminous material suifable for the
urpose, that is adherent and without a ten-
ency to scale or become brittle. The coat-
ing shall be applied to all surfaces except in
threaded openings.

2.2 PIPE,~ . .

2.2.1 Ends of pipe.—Single-hub pipe shall
have a hub at one end and a spigot at the
other. Double-hub piﬁe ghall have a hub at
each end. Hubs shall have lead grooves.
Spigot end may be either with or without a
bead, and inner end of hub may be either
with or without.a centering recess, all com-
binations of which shall make a satisfactory
leakproof joint. Hub and barrel shall be

shall not exceed % inch for sizes 4 inches and
larger, nor exceed 36 inch for smaller sizes,

L 2.24 Weiﬁht of pipe.~The weight of indi-
vidual lengths of pipe, without coating, shall
be not more than five percent (6%) under the
nominal shipping weight as listed in tables
55 and 56,

2.3 FITTINGS.— L
2.3.1 Dimensions of fittings.~All fittings
shall conform to the dimensions specified for
hub and spigot ends in tables 1 and 2, as ap-
ghcable. F1ttings of the patterns specified
erein shall conform to the applicable dimen-
sions in tables 4 to &4, inclusive, and to the
tolerances in table 3. Other patterns ! shall
conform to tables 1 and 2, as applicable, for
hub and spigot dimensions, and for wall thick-
ness throughout, and to dimension R/, tables
24 and 26, for the minimum radius of any
drainage inlets-that such fittings may provide.
All fittings shall have spigot ends of sufficient
length to provide adequate room for making
prgi)er joints. _All dimensions given herein
shall a&nply to fittings before any coating is

* cast in one piece. (See Fig. 1.) applie
BB BARREL ir-spx(;o-r
LEAD m
CROONE .
HUB BEAD SPIGOT BEADJ

SINGLE HUB PIPE

BARREL

FQ HUB

z

Hus i
|

2.2.2 Dimensions of pipe.—Single hub pipe
shall be of 5 foot and 10 foot nominal laying
lengths. ‘The laying length shall be meas-
ured as shown in the figures above tables 1
and 2, and shall be within the tolerances on
laying length specified in table 3. Double
hub pipe shall be of the same overall length as
single hub ﬁige of the same size. Iis laying
length shall be b feet minus the telescoping
length (dimension Y), or 10 feet minus the
telescoping length (dimension Y). Other
dimensions shall be as specified in tables 1
and 2 as apgﬁcqb!e, and be within the toler-
ances specified in table 3. The dimensions
shallli egpply to pipe before any coating is
a

p .

I2).2.3 Straighiness of pipe.—~Pipe shall be
giraight to the extent that any deflections in
the barrel of a 5-foot length of pipe shall not
exceed Y inch for sizes 4 inches and larger,
and shall not exceed 3is inch for smaller sizes;
for 10-foot lengths, deflections in the barrel

. DOUBLE HUB PIPE
Fiovza 1, Binglo hub and double hub east fron ol pipe.

2.3.2 Water seal of traps.~Traps shall
provide water seals as follows:

) Minimum
Trap Size Water Seal
inches mc}éeé
3'to 6, inclusive . _........__ 2%
8to 12, inclusive. . ..o ... 3
1B o i B3

2.3.3 Ends of fittings.~Hubs shall have
lead grooves and spigot end may be either
with or without a bead and inner end of hub
may be either with or without a centering
recess, all combinations of which shall make
a satisfactory leakproof joint. Tapped open-
ings shall conform to 2.3.4.

*Such as, for cxample. fittings known in the rade as “specials™
when designated as beingin conformity with this standard,

WA-TEX 001375
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. 2.3.4 ‘Pipe threads.—Screw plugs and
- . tapped openindgs in fittings shall haye Ameri-
) can Standard taper pipe threads. The
threads shall be in accordance with the
American Standard for Pipe Threads, B2.1%,
or with the National Bureau of Standards
Handbook H28, Screw Thread Standards for
Federal Services,” of the current issue,
2.8.4,1 Internal threads shall be cham-
fered at the entering end approximately to
o the major diameter of the thread, at an an%}e
of approximately 46° with the axis of the
thread, and the entering end of external
threads shall be similarly chamfered approxi-
mately to the minor diameter of the thread,
for easy entrance in makingha joint and for
rotection of the thread. The chamfer shall
e concentric with the thread and shall be
. included in measurements of thread length.
' 2.3.6 Weight of fittings.—The weight of in-
dividual fittings, without coating, shall be not
more than five percent (%) under the nom-
inal shipping weight as listed in tables 57
through 106.
2.4 METHOD OF SPECIFYING FIT-
TINGS.~
2.4.1 Method of specifying sizes of fittings
of more than one size.~The sizes are desig-
nated by the order of listing, as follows:
(a) Branch and tapped fittings:
(1) Size of run.*
(2) Size of branch.
(b) Reducers, increasers, and offset fittings:
(1) Size of inlet or run.*
(2) Size of outlet or offset distance.
) . {3) Length, if supplied in more than
. one length,

. 2.4.2 Method of specifying hand of fittings
with side inleis and outlets.—~When placed in
the position deseribed below, if the side inlet

- or outlet appears on the right, it is a right
hand fitting; if on the left, it is a left hand
fitting.

(a) Bends and offsets:

Place the fitting with the hub facing
_toward the observer and the spigot end
‘lower than the hub.

(b) Branch fittings:

Place the branch toward the ohserver

and the spigot end lower than the hub.
(¢) Traps:

Place in the position in which the trap
is installed with the hub toward the
observer,

¥ Copies may be obtained from Ameri Standards Associa-
tion, Inc., 10 East 40th Strect, Mew York, N.Y., 10016.

sCopies may be obtained from the Superintendent of Docu-
ments, U.S, Government Printing Office. Washington, D.C.,
20402,

4 The run is that portion of the fiing which forms part of the
main drain, wasie or vent line, The spigot end is ordinarily the
outiet,

S
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2.4.2.1 The fittings illustrated have right
hand inlet or cleanout. Left hand fittings
have these openings on the gide opposite fo
that shown.

b1

3. INSPECTION AND TESTING

* . 8.1 Inspection and test by the Manufoc-
turer.~Pipe and fittings shall be thoroughly
inspected by the manufacturer before ship-
ment. The manufseturer shall make all tests
as specified herein, and the results of the tests
shall be furnished to the purchaser upon re-
quest in accordance with mutually acceptable
arrangements. )

3.1.1 On the sample pieces selected for test,
the inside diameter of the hub'and barrel and
the outside diameter of the spigot end and
barrel shall be checked by suitable gages.

3,1.2 Fittings shall be inspected for sound-
ness and brittleness by methods generally ac-
cepted as standard by the manufacturer and
purchaser.

3.1.3 The minimum internal diameter of
pipe and fittings shall be that dimension re-
sulting from the subtraction of two times the
nominal wall thickness from the minimum
outside diameter using the dimensions and
tolerances shown in tables 1, 2, and 3.

WA~TEX 001376
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PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPB DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE) .

ITEM NO. B-29 SﬁBJECTz INSTALL PIPE AND FITTINGS
A. WELDED

fnsball welded pipe and fittings you should have a
blue print which!would indicate where the installation is to be
made and the type gaskets, bolts, efe. to be used for the Job°

In order to do the Job safety and efficiently, be sure ;
46 use the proper tools and equipment. . i

B. SCREVWED

To lnsball screwed pipe and fitbings you should know
the location pipe i1s to be installed and the type of gaske
bolts to be used. Use the right kind of pipe joint compoun
the pipe threads before screwing into fittings.

The plpe should be serewed into the fitting until pipe
threads are about flush with threads in fitting. Different fittings

g%%% é%% and manufacturers may cause pipe to Bcrew more or less inkto fitting.
b ' ¢, PLASTIC '

When installing plastic pipe the most important thing is
. to prevent breakage. When installatlon is under ground, sand must be
under the pipe as well as over it. When being installed above ground,
the p%ge must have several hangers on it or a hanger runway constructed
, benea

There are two ways to fabricate plastic pipe - screwed and
~Zmmented.

When threading plastlc, you must use extreme care, All
materials should be Schedule 80 and a wooden plug put into the end of
the plpe to prevent breakage and off-center threads. Be sure to use
plastice threadlng lubricant. When screwing fittings onto pipe,
tighten with strap wrenches. One or two threads past hand tight is
adegunate. .

When cementing Jointsg, all plpe ends must be square; saw
marks and burrs removed. Follow all the other instructions on
1llustrated material shown herein.

WA-TEX 001377
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< How fe Joim e
Thermeplastic Piping \\

i ) -
a :
THERMO-58AL

Thersreel

One of the more important features of industrial
thermoplastic pipe is the ease with which it lends
itself to a variety of fabricating techniques. This
versatility, plus the wide selection of fittings
and other components now available, makes
possible fast and economieal installation, mainte-
nance and modification of industrial pipe lines.

Solvent Cementing

The generally preferred method of joining rigid
thermoplastics such as PVC and PVDC, solvent
cementing gives a stronger joint than threading
and i8 also considered faster and simpler. Addi-
tionally, solvent cementing permits the use of
thinner walls, when compared to threaded con-
nections, for equivalent pressure ratings.

Threading -

As is the case with metal pipe, threading reduces
the effective wall thickness of thermoplastic pipe
and introduces notch effects which lower strength.
Threaded connections should be used with
Schedule 80 or heavier pipe. The chief advantage
of threading is the ease of disassembly it offers,

%@%@@@ @@gﬁﬁ'ﬁ& (PENTON, POLYPROPYLENE)

P Gas Hoat
Thermal Bonding rwsiwses

By taking advantage of the thermoplasticity o
the materials, Cabot Piping Systerns has perfect
ed an advanced method of joining solvent-re
sistant thermoplastics such as %olyethylene, Pen
ton, }mly ropylene, etc, The Cabot Piping Sys
tems’ THERMO-SEAL tool applies regulate
heat uniformly and simultaneously to pipe am
fitting mating surfaces so that true melting ocour
on the surfaces. Only hand pressure is needed t
join the components and as the material cools, :

ermanent homogenous bond results. Th

HERMO-SEAL tool may be used on a stam
for pre-fabrication or as a portable unit.

Flanging

One of the earliest methods for joining thermo
plastic piping, flanging continues to be usé
extensively for process lines. Thermoplasti
flanges and flanged fittings are available in a ful
size range and may be attached to pipe by solven
cementing, by threading, or by thermal bonding
as required by the particular thermoplastic ma
terial.

' Templltik"—T. M. Tsmpil Corparatio

4
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Saw pipe to desired length using either o hand sew While the tool s heating, sproy healing elemant The THERMO-SEAL heot too! shovld ba checke
and miter box or power saw. A sguore-cut end s contact surfoces lightly with silicone releose apent periodically with "Tempilsiks” 1o ensure the prop
of ulmost Importonce.’Remove sow marks and burrs fo prevent hot plastic malerial from sticking to the er temperaiure range. Covtion: Meoling elemer
reathes 510 °F or more; avoid touching,

with file, sharp knife or sandpaper, male ond famole foof places.

£x

Place pipe and fitiing squarely and fully on heating Remove pipe and fitting from tool simulfaneously It is Imporfont that the tool pleces be kept clean o
elements so that L,D. of fitting and O.D, of pipe ore ond immediately insert pips—squarely and fully possible. The smoll omouny of residus left on th
in gontact with heating surfaces, Rutate components —into the socket of the fitting, Hold or block com. tool pizces should be removed with o cioth, At th
slowly ond avojd overheating. pleted foint in place ond avoid relative motien be-  end of each day, further clsaning may be done wit
tweon compononts Tor at leust 15 seconds, fine sleol wooh Couvtlon: Ho? plustic malatial co

cause severe burns) avoid contact with it
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Solveni Cemented Joints v v -

3 7y

Make C*;"Bfﬂ pips end Is squore, Smooth with fine.  Cleon connecting surfates of both the pips ond  Apply CPS Solvent Cement liberally with dlean bruzt
toofh file, Remova saw marks and burrs with sharp - . fittings with either muthy! othyl ketane or acelore. | .., first fo fitting ond then fo pipe (0.D. and and}

knife or sondpaper. ~ |

AR 7 .
: ¥ S :'L’;\’:g IRl .
Coment should bo applied to ofl of pipe OD. v b Join pipe und fitting . . . be sure pipe s WELL SEATED If corractly assembled, o small “fillet” or. bsod wi

covered by fitting. Allow % ¥ to 127 lop for beBer  into fitling ... twist 12 turn to dishibub t ppeor between pipe ond fifling,
seal, e -, .-

N ‘.!“lha; mok};r'g Sch 40 PYC joints, follow abovo procedure except Sch 40 Solvont Coment Is applied to the pipe enly, not the fitlings.

'I‘hi'ea@ed_ DORMES (AL MATERIALS, SCH 50 PIPE ONLY)

3 ‘? 20 1 3 3 . . A T"M{ ,S:;g“,»_,‘ s - v .
1%& g Y}; " ‘.

L
i P dat 4 13 S
F 'i"&u"‘; ” 4 B i R . J'*!s.-;‘;; Mg
s Y £ / 2 . )

. 1Y

- 3w J A

% . - a 3 Pt % -
dard steel pips thronding equipment. " A Insert wood or aluminum plug {longer than cuiting Dles should ba clean ond shorp, and those with 5°
insert should be used In visa jaws to preven) scoring  dles) info pipe end. This pravents distertion of pipe 10° front roke angle give bost resulls, With pow

of plpe. L. \ walls and nvolds off-center threods, tools, use 5° negative front rake dies.

orapply CPS Thraod Lubritant to threads, It is Inert Screw fitting onto pipe end Hghten with stn
Nghily, covering oll thrcods, Overlop eoch wrop  end ach os lubricont as well as g seal. wrenches, Avoid excessive lorque; ane to two thren

. . past hond tight is adequate,

. o guarterinch

- When threading *'Penlon'’, pse lubricant of 50 Luso! and 509 walor. )
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TEXACO INC. PAGE 1T4
BT SOURD PLANT

PUCET 8
TRAINING DETALLS
gﬁ%ﬁ%ﬁ%zo%ggrnwzmn {’FRAINEE ) I
ITEM NO, B=30 SUBJECT; REMOVE AND INSTALL VALVES

A. GATE, GLOBE, COCK AND CHECK

Before starting the job, secure a safety work permit,
Form R-241-A, To remove and install thege valves you remove all
but two bolts Ffrom the flange, put the rlgging in place, ramove
the bolts, and then remove the valve., After the valve 1as out,
clean gasket surfaces of both flanges. Brush and clean bolts and
then apply graphite to them, Install valve wlth proper gaskets
and tlighten flange evenly.

B. REGULATORS

To remove regulators be sure that the instrumentation
is first disconnected., Then proceed sz In Paragraph A.

G. RELIEF VALVES

g%% Extreme care should be used: when removing and lnstalling
relief valves. A bump or a hard jar can change the setting. Be
sure to have proper equipment Ho handle the valve. Then, procead
as Paragraph A, All relief valves tled to the flare system must
be removed with a gas mask. Follow the instructions ln Standing
Instruetion No, 21,

| WA~TEX 001380
|




TEXACO INC PAGE 175
PUGET SOUND PrANT
TRAINING DETAILS

DEPARTMENT: PIPE DATEs JULY 1, 1970
CLASSIPICATION:  PLPEFITTER (TRAINEE)
ITEM NO., B=31 SUBJECT: WMAKE HYDROSTATIC TEST

It is the Job of a Pipefitter Ho make hydrostatlc tests
on boilers, heaters, vessels, piplng systems, ets.

This ¢onsgists of running test punps, {illing system
wlth water, removing all alr from the system and beling able to
follow out and know the system to he tested. Also the Pipefltter
must be able %o read testing diasgramsg.
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TEXACO INC, PAGE 176
PUGET -SOUND_PLANT

TRAINING DETAILS

DEPARTMENT:; PIPE - DATE: JULY 1, 1970
CLASSIPICATION: PIPEFITTKR (TRAINEE)
ITEM NO., B-32 SUBJECT: RENEW TUBES

The steps in changing a tube 1n an exchanger bundle
are as follows:

(1) Cub tube on one end just inside tube sheet,
Use internal cubtting tool powered by an
slectric or alr drill motor.

(2) Remove the tube from the bundle with a hydraulic
pulling tool.

(3) 1Inspect the hole for cleanliness and imperfections
after tube and ftube stub have been removed.

(4) Install new tube using a plastic guide in the end,
This wlll guide the tube through the baffles,

{5) Measure the I.D. of the hole and also the I.D.
and the 0.D., of the tube,

(6) After installation, roll the tube with a rolling

tool on each end of the exchanger %0 a predetermined

thickness.
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TEXAGO INC, . PAGE 17T
PUGET SOUND PLANT

TRAINING DETALLS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CIASSIFICATION: PIPEFITIER { TRAINEE)

I''EM NO. B-33 SUBJECT: BURNERS -~ GAS AND OIL

A, REMOVE AND INSTALL

Disconnect gas, oll, alr &nd steam linas from burner,
loosen nute on packing ring around burner barrel, have proper
rigging, remove burner from boller or heater. After burner s
cleaned and repalred, clean flange surfaces, unions and bolts.
fhen install burner in boiler or heaster, conneect gas, oll, air
and steam lines. When flangingup gas, tighten bolts up evenly.
Bighten nuts back up on packing ring.

B, CLEAN AND BEPAIR

When equipment is down we will go inbto boller or heater
to clean gas burners, Clzan gcale off the burner tlp, then get
correct slzed drill bit{ and angle of gas outlets. Insert bit in
hand drill and carefully run bit through gas outlet being careful
not to change the angle or slze of the hole.

When it is necessary %o pull burner in order to clean,
usg the same procedure as above and then blow burner with alr
and steam.

To repalr burners, the Pipefitter will be instrueted
by the inspector what has to be repaired-or renewed. If bunper
tip needs repairing, it is screwed on and then 18 seal welded,
you have to grind off weld and screw off tip %o repair, which
in most cases would be a new tip. BScrew tip on burner harrel,
seal weld and it 1s ready for service.

! WA-TEX 001383
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INSTALLATION AND OPERATION INSTRUC’I‘IONS
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TEXACO INC. PAGE 180

PUGET SOOND FLANT

TRAINING DETAILS
g%iggggggf;xo%EEEPIPEFITTER (TRATNEE) DATE:  JUE 2. 2919
ITEM NO. B-3h4 SUBJECT: COILS

A. REMOVE AND INSTALL

In order to remove a coll 1t is neceasary to elther
break bolts on flanges or have a welder cut the plipe wlth a
ecutting toreh.

To ins%all a coll, flanzes must be cleaned, then
bolted up evenly. If plpes were cut to remove the coll, then the
pipe must be cleaned of all slag and beveled before it can be
welded agaln,

B. REPAIR

To repair a coll, either lnstall & new pipe or ells
1n the coll.

| WA~TEX 001386
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rUGET SOUND PLANT

TRAINING DETATLS
DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: ~PIPEFITTER (TRAINEE)
TTEM NO. B=35 SUBJECT: STEAM AND AIR TRAPS

A, REMOVE AND INSTALL

To remove traps, make sure traps ars out of service,
then loosen unions on inlet and outlet of the trap. When install-
ing traps, be sure union faces are clean, then insert trap and
tighten unions.

B, The following information and illustrations deseribe in deball
the design, operation and malntenance of varlous steam traps.

g WA-TEX 001387



IBEM NO, B-35

The Why and How of Steam Trapping
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TRAINING DETAILS

i. Types of ‘T raps

ANY YEARS AGO steam was
allowed to blow free to the at-
mosphere because it was inexpensive
to produce. Later as costs became
more of a factor, devices such as or-
dinary cocks or simple valves were
used in an attempt to trap steam in
.process equipment, and at the same
time to allow condensed steam (con-
densat? to eseape, These devices
were adjusted to function under av-
erage conditions, but could not be
counted on to function unattended
as ‘desired under varying loads,
In this article we will give a brief
description of the main types of steam
trap in use today. They will not be
in any particular chronological order,
A steam trap by definition, is an
automatic deviee for draining con-
densate and.air from any space where
steam ig condensed. Steam condens-
ing in heating equipment must be
drained to maintain meximum heat
transfer, Condensate in steam mains
must be drained to prevent water
hammer and other dangers created by
stugs of water. Air must be eliminated
to prevent dilution of steam, reduc-
tion of heal transier, and in some
cases corrosion. At the same time in
any of the above cases steam should
not be allowed to eseape. A good
trap mests all these requirements, _
If condensate is allowed to remain
in steam-heated equipment, the ca-
pacity of the e(}:lxipment is reduced,
Condensate by filling ;?ussxble steam

" space acis ms an insulator between

steam and the materia! being heated,
and has very little usable heat-when
it is compared to an equal weight of
steam, Heat required to raise water
to the bolling point is sensible heat;
heat to changa water o gteam at the
bolling temperature is latent heat.

This latent heat which is lost almost

[ I
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By JOHN W, WELKER *

instantaneously when steam con-
denses, amounts {o several times the
sensible heat which is lost only slowly
as water cools from the boiling point
to a lower temperature. Itis therefore
desirable to eliminate condensate as
soon as formed. At this Yoint about
76 per cent of the usable heat has
been lost, and condensate becomes a
detriment to efficlency,

This article deals solely with non~
return designs which discharge to
pressures less than inlet pressures.
A non-return trap does not initiate
the action but allows steam pressure
on trap inlet to force condensate
and/or air through it to a disposal
or refurn system, and at the same
time it prevents escape of steam.

Steam traps may be classified in
several waye but the most practical
classifieation is on the basis of oper-
ating prineiple. Thus; —

Mechanical Type ~—.operates on
difference in density of steam and
condensate. (Open Bucket -—In-
verted Bucket — Closed Ball Float.)

Thermostatic Type -— operates on
difference in temperature of steam
and condensate. (Balanced Pressure
—Liguid Expansion — Metallic Ex-
pansion)

Thermodynamie Type — operates
on the difference between the be-
havior of steam and the behavior of
condensate when passin% through
two orifices in series (Impulse —
Labyrinth); or operates on the differ-
ence in the internal energy of steant
and condensate when passing through
a nozzle (Kinetic Energy).

There are certain combinations of
these basic types. The followin¥ de-
seription of each type will provide a
better understanding of how they are

*Application Engineer, Yarnall-Waring
Company '

POWER ENGINEERING

"= Hg. 5. Anoth
%% yrap,, Metollic_expansion- desl
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ITEM NO, B-35

constructed and how each operates.
Ilustrations are diagrammatie, and
in no way present details of design.
They are used to Hlustrate in simple
terms the basic design and opera-
tionel characteristics,

Mechanical Traps

The mechanical trap differentiates
between condensate and steam by
virtue of the difference in weight be-
tween the two finids.

Open Top Float, Bucket Type (Fig, 1)

Condensate flows into the trap at
A, and is usually deflected downward
by a baffle B, The body of the trap
fills with condensate. and the empty
bucket G is buoyant and floats up-
ward closing the valve C. The bucket
is now at its highest position and as
additional condensate enters the trap
it begins to spill over into the bucket
at D. The bueket then fills to 2 point
where it is no longer buoyant, and
sinks, opening valve C, Steam pres-
sure at A then forces the condensate
out of the bucket through C. The
bucket again becomes buoyant and
risea hefora it is completely empty so
that a water seal is mrintained a8t B
to preveént ezcape of steam, On start-
up and frequently during operation
this type of trap will become filled
with air which must be released to
permit sufficlent condensate to enter
trap to make it operate. An air re-
lease valve F, usually manually op-
erated, i3 mecessary. This valve is
opened to purge air, but must be

osed to prevent steam loss.

The discharge is intermittent and
the trap cycles at intervals deter-
mined by the amount of condensate
handled per unit time, The weight of
the bueket, which is a constant, must
oppose the force created by the valve
seat ares multiplied by the operating
‘pressure. The weight of the bucket
establishes one of two limiting pos-
sibilities — the maximum operating
pressure for a given seat area, or the
maximum valve area for a given
operating pressure,

Inverted Bucket Design (Fig, 2)

On start-up, the open-bottomed
bucket is resting on the bottom of the
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TRAINING DETAILS

trap body which means that valve
B 'is open, Condensate entering
through A drives air out of body
through B. Air in the bueket escapes
upward through the fized orifice C in
the bucket top. After residual steam
in the bucket condenses, eondensate
ultimately fills the trap body and
bucket, and discharges through B.
If steam reaches the trap it displaces
the condensate in the bucket, and
aven thottlgh a small amount of steam
escapes through C, the bucket be~
comes buoyant and valve B is closed.

As condengate follows, a point is
again reached where buoyaney s lost,
and valve B again opens to allow con-
dengate dmcharﬁe in cyeles, The size
of the orifiee C dete es at a given
operating pressure the air handling
capneity, gteam_ loss through this
orifice 18 detarmined in an inverse
fashion, In some designs this orifice is
closed by a simple thermostatic ele-
ment which must be sensitive fo a
small inerement of femperature be-
tween hot condensate surrounding
the bucket and st¢am temperature
within, The weight of the bucket
opens the trap valve B, and its buoy-
aney when filled with steam closes
the valve, As with the open bucket,
the area of valve and operating ratios
gre IE;att;:ablnshed by the weight of the

ucket.

Closed Ball Float Design (Fig, 8)

At start-up the float is at its lowest
position, and valve B i closed. If
there i8 a ot of air in the system, a
manual vent F must be opened to
allow condensate to fill the trap. Al-
most all ball float steam traps today
are - equipped with. high capacity
auxiliary air vents operated thermo-
statically or by other automatic
means. Thege vents are designed to
release air at temperatures approach-~
ing saturation temperature gso that
they will release air on starting and
during operation. .

To prevent steam blow through
the trap, valve B i8 usually covered
by condensate before the float rises
to open the valve, The float rises in
proportion {o the amount of conden~
sate entoring the trap, and so long as
condensate flows to the trap, dis-
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charge is continucus. A ball’ float
iz sometimes guided so 88 to seal the
valve itself, but most often it operates
a lever system as shown. Closin
power is & funetion of the weight o
the float; opening power iz & func-
tion of the buoyaney of the float com-
bined with the mechanieal advantage
of the lever system when used, These
factors combined determine capaeity
and operating pressure ranges.

_The valve opening, at any load
within its rated capacity, is a func.
tion of the rate of Aow of condensate
into the trap (a function of the load,
in faet).

Thermostatic Traps

The thermostatic trap differen~
tiates between steam and condensate
by virtue of the temperature dif-
ference between the two.

Balanced Presgure (Metallic Bel-
lows) Design (Fig. 4).

These traps are operated by a
sealed thermostatie element, usuall
called a bellows, having a flexible
wall of 2 metal suitable for the
operating conditions.

The wall thickness of the flexible
bellows ig designed to give maximum
resistance to- the pressure differen-
tials it must withstand and, at the
same time, maximum resistance to
fatigue.

The sealed element or bellows con-
tains a liquid, which may be pure
water, a mixture of water and a suit-
able volatile fluid, or a volatile fluld
alone, depending on the character-
istics of the element design,

One end of the hellows is rigidly
fixed to the trap body; the other.end
has the valve attached and is free to
move. When cold, the bellows has a
length permitting valve B to be‘o;i::
to pass air and condensate, As it
comes hotter the bellows lengthens,
and finally at a temperature ap-
proaching that of steam the valve is
closed. . .

Because of the lower boiling point
of the mixture inside the bellows, a
vapor pressure differential between
inside and outside I3 established just
before steam femperature is reached
in trap body. The diﬁeren}:ial prege
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ITEM MO, B-35

sure csuses expansion of the bel-
lows and eloses the valve to prevent
escape of stesm, Condensats In the
trap must subcool to a temperature
where internal vapor praseure in the
hellows balances that outside before
the trap will ngain open. Vapor pres-
sure temperature curves for water
and the mixture in the bellows are
essentially parallel. This fact insures
a positive differentinl pressure avail-
able for closing the trap independent
of the operating pressure,

Balanced pressure elements filled
with pure water are expanded by the
spring properties of the bellows wall.

Bellow straps are normally not
recommended for superheat opera-
tion. Buperheat creates excessive va-~

or pressure and tends to rupture the

ellows. Discharge from a hellows
trap is usually intermittent. Where
condensate formation and tempera-
ture are constant, continuous flow
ean result.

Balanced pressure traps do not
need auxiliary air vents, for they are
wide open when cold and freely
relezse air up to temperatures ap-
proaching saturation.

Metallic Ezpansion Design (Fig, b)
On starf-up air passes through the
valve B, Condensate follows and as it
becomes hotter tube T (which forms
a valve seat at one end) through
which it is flowing, expands. This ul-
timately results in the seat being
closed against the valve. The valve iz
adjustable to permit setting for clos-
ure just as steam temperature is
reached, Such a trap has good charag-
teristics so long as steam pressure is
constant, If pressure increases, the
trap will close prematurely because
closing temperature will be lower
than steam temperature uuless the
valve is reset for higher pressure (and
temperature) conditions. If pressure
decreases, the trap valve will not be
closed when steam reaches the trap
vesulting in steam blow through the
trap, In order to have apprecinble ex-
pansion for velve movement, the
metallic expansion tube must be long
which results in an abnormally lon
trap, Discharge {3 continuous an
at a get pressure, it ean be set to dig-
charge at any temperature up to
steam temperature.
Liguid Expansion Design (Fig. 6)
This type consists of a liquid-filled
thermostatie element which expands
and contracts on & temperature dif-
ference between condensate and
gteam, Liquid is uged to obtain
greater expansion per degree of tem-
perature difference; thus greater
valve movement and & more compact
design is nchieved than with metallic

" expansion,

On start-up air passes through the
trap followed by condensate. As con-
densate becomes hotter, the liquid
in the thermostatic element expands.
Piston B which is free to move slowly
closes valve C against seat D as the
Houid expands, The thermostatic ele-
ment i3 on the outlet end of the trap

TRAINING DETAILS

Fig. 8, Above. A “labyrinth” type

‘ trop., Below, An "orifice” type

valve, and as steam reached heye, the
valve closes tightly. Gradually the
element cools, contracts and opens
the valve once more, It will continue
to sample the medium entering atl A;
if steam is still at the trap the valve
will immediately close, but if conden-
sate is there it will stay open to a de-
gree inversely proportional to con-
densate temperature. The adjust-
ment at F permits setting the trap to
operate at a_ definite temperature.

This tyge discharges continuously
except under light load when it has a
sampling or intermittent action. Ca-
pacity iz determined by both steam
pressure and condensate tempera-
ture. It will close at a temperature

below 212 P (assuming atmospherie.

discharge),

Liquid expansion traps should be
used only on applications where con-
densate can be held in the heating
surface until it cools to below 212 F.
Unless this ean be done, 2 cooling leg

must be provided between apparatus’

and trap to provide subcooling be-
tween the degirable condensate tem-
perature and 212 F.

Thermodynamic Traps

The operation of Lhis type of trap
depends on thermodynamic proper-
ties of hot condengate and/or steam
ag either or both pass through some
form of orifice or orifices.

Impulse Design (Fig. T)

‘Whether valve F is seated on G or
oﬁen is determined by pressure in
chamber X above disk L. In either
position part, or (if valve is closed)
all of the condensate passes upward
through the annular space bstween
disec L and tapered cylinder D) into
control chamber K. This portion of
the condensate is kmown as the con-
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trol flow, and the annular space is
the firat of the series of two orifices
through whieh it passes, The second
is the control orifice in the center of
valve P, As condensate passes into
chamber K and then through the
control orifice into trap discharge,
pressure iz reduced. When hot water
under pressure passes into a lower
ressure it will flash to a greater or
ezser degree depending on initial
temip]erature and the pressure drop.

The degree of flash determines the
pressure in chamber X; this pressure
i turn determines whether valve B
is seated or open. Cool condensate
flashes little, chamber pressure is low,
and the valve is open; this results in
the trap floating on the load and
})ass ng epol condéngate as fast asg
ormed. The trap is designed so that
condensate close to steam tempera-
ture will flash sufficiently fo ‘yaise
pressure in control chamber so as
to exert sufficient differential pres-
sure between top and bottom of disk
to close valve before steam arrives at
trap inlet, Gontrol flow through the
two orifices in series continues at all
times and represents only 2 few per
cent of total trap capacity, This flow
makes the trap continuously and im-
mediately responsive to slow or rapid
changes in medium reaching trap.
New High Capacity Impulse Design
(Fig. 9)

Recent modification of the two-
orifice-in-geries design of Pig. 7 has
resulted pipe size for pipe size in a
much higher-capacity impulse trap.
This design incorporates the same
two-orifice-in-series principle for con-
trol of frap operation. However, in
this design 100 per cent of flow passes
through the two orifices, instead of
only z small percentage as is true
with the original design of Fig, 7. In
Fig. 10, the trap is shown in the
closed position. The two valves, one .
conically-shaped A, the other flat-
disk B, are mounted on a common
valve disk which raises and lowers
as 2 lever at a fulcrum point C.

When steam is turned on, upward
pressure of air and accumulated con-
densate lifts valve A and simul-
taneously valve B; the mixture of
air and -condensate passes fromi line
pressure at trap inlet through the
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Fig. 9. Latest impulse design for high
capucity service
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first or inlet orifice into the inter-
adinte pressure chamber D; thence
rough the second or outlet orifice
nto the low pressure of the retura
system, \

Opening and closing of valves is
controlled by the intermediate press-
ire in Chamber D, This pressure
varies direetly as the thermodynamie
state of Auid passing through the
two orifices in series. ‘Therefore, as
condonsate temperature approaches
gteam temperature, flashing of con-
densate into steam increases in the
lower pressure region on ontlet side
of valve B. This raises pressure in
chamber D sufficiently to close valves
A and B. In closed position, a small
amount of condensate eontinuously
flows through the two orifices to
maintein control of trap operation.
When condensate temperature drops
a few degrees below steam tempera-~
ture, the valves again open wide.
Rapid discharge of condensate flow-
ing to trap is obtained over complete
temperature range from cold water to
condensate near steam temperature.

New Low Capacity Impulse Design
(Fig. 10)

The operating mechanism of this
trep consists of a valve dise (A)
mounted on a flat seat. This seat
eontaing large inlet orifice (B), lo-
eated slightly oft center, and four

‘% smaller discharge orifices opening
into annular discharge space below
geat, (One shown — “C')

At start up, when pressure reaches
trap, the valve dise tilts upward or
rocks on its rounded fulerum (D
edge, discharging condensate an
air at full capaeity. This tilting action
is produced by the off-center force
exerted on the under gide of the disc
due to the off-center location of the
inlet orifice.

As condensate nears steam temper-~
ature, flashing occeurs in discharge

arts (C), choking the flow and raig-
ng pressure in control chamber (E)
above disc. The instan{ steam reaches
trap, it develops greater pressure on
upper gide of vaive dise and snaps
valve shut. This in turn relieves the
back pressure in the discharge ports
below dise and adds to the force
holding valve shut.

Valve remains closed until pres-
sure in control chamber is relieved

TRAINING DETAILS

capacity services

due to condensation of steam in
chamber and slight control flow be-
‘tween ground surfaces of valve and
seat. Valve then reopens, condensate
is discharged and cycle is repeated,
with valve closing again when steam
reaches trap.

Kinetic Energy Design (Fig. 11)

This trap cohsists of a body and
eap, snd a valve digk A. It employs
the kinetic energy of the steam to
elose the valve,

In operation, pressure raises disk
A from the seat to allow discharge of
air and condensate at steam tempera-
ture, Steam follows, and its high
velocity creates low pressure under
the disk and builds up pressure in
chamber F by recompression,

This pressure in chamber F, acting
on the full top area of disk A, exceeds
the combined force of the incoming
steam and that in the low-pressure
ares, thup immediately foreing the
disk down and closing the inlet. As
eondensation decreases the pressure
in the chamber, the disk is raised and
the Lglcle repeats. The trap is de-
signed to close tight on no-load.

Other Orifice Designs (Fig. 8)

These traps are often called “laby-
rinth” traps. To understand the op-
eration of this kind of trap it must
be_remembered that for a given
weight of steam the higher the pres-
sure the less room it requires; thus it
discharged to a lower pressure, it will
expand, Similarly, if condensate at or
near steam temperature and pressurg
is discharged to a lower pressure, a
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eerfain amount fiaches into gteam by
virtue of an excess of sensible heat
at the lower pressure. The closer the
condensate is to steam temperature,
the higher the percentage of a unit
weight will flash., Any orifice placed
in the flow path of condensate wiil

tend to regulate flow in inverse rela-

tion to condengate temperature.
Fig. 8 shows two designs. In one
there is 2 labyrinth followed by an
adjustable orifice A; in the second
there is a series of orifices A,, Ay, A,
A, Ay, A;. The second design has an
expansion chamber between each oxj-
fica. When steam is twned on, air
“cascades” through the orifice series;
taking a pressure dyo% at each stage,
but eventually is discharged through
the outlet. Cold condensate follows
and also passes through. As the tem-
perature rigeg, flashing begins at a
point determined by not only tem-
perature but gzlso by clearances and
expansion volumes, These last two
factors ave manuelly adjustable; if
too wide open, no cpntroll is possible
and even steam will pass through
the trap. If the setting is too closs,
only cool condensate ean pass. This
design can be set to pass condensate
just below steam temperaturs at g
given pressure, At a given setting, if
pressure drops, steam cam pass; if
ressure tises only condensate at a
ower tomperature can pass, Dis-
charge is usually continuous so long
as condensate reaches the trap, Cons
densate pressure and temperature
control the operation, Only a manual
fht:;nge in setting can upset these re-

ationg.
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Fig. 1. Relation beiween condensate handling copacity at various condensate
temperatures. Curves based on test data for on orifice with area of 1 sq In,

The Why and How of Steam Trapping

i, Selection— Sizing- Application '

Table 1. Volues of x = (T-#)/L vsed in text formulas for figuring trop looding

Pressure, Temperature rise, F To answer these questions the
pilp 40 0 80 00 120 140 140 180 200 grapping problem frequently requires
3 0642 0062 0083 - 0104 0125 0146 o067 o017 0208 Getailed analysis. Each type of trap
10 042 &3 .84 105 426 J47 48 .89 211 hascertain limitations, Here aresome
15 042 p64 085 106 027 g48 69 191 212 factors which govern gelection, appli-
20 043 064 085 106 28 149 170 192 213 eation, and successful and continuous
25 043 084 086 407 129 150 72 193 214 gperation of & trap, .
30 043 065 086 OB .129  J51  av2 194 25 tl" f"{ss‘"e or range of pressure
. 35 i3 B ooy 08 130 352 .73 .95 s Rt inlef: Pressure and condensate
10 044 085 087 109 130 .52 724 a9s .zis handlingcapacity are directly related
50 ‘044 086 087 a0 132 154 176 .98 219 inall traps. In some designs, varying
ressure limits use. Only by change
50 D44 066 088 - .11 133 a55 477 199 221 in valve parts ean a hueket trap be
‘zg .gag 067 .ggs; .}}3 .}gg .}23 .!gg -ggl %g; used above };1 limiting pressure set
04 068 . . R . J . - by the weight of the bucket.
125 045 08 092 .15 138 62 B4 207 230 m*;ta,,ic engaansion trap :f, : glgl,}e:
150 047 070 093 N7 040 363 187 210 234
175 047 071 095 18 42 65 a8e 213 236 - .
200 048 072 096 .20 444 167 a9 215 239 *t}pphmtion Engineer, Yornall-War

By JOHN W. WELKER *

ORMAL SELECTION OF a

gteam trap depends on the an-
swers to two questions: (a), What
type of trap can best be used? and
éb). V\;hab i3 the correet size of trap
0 use?

mg Y

POWER ENGINEERING
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Pounds per hour per square foot

By, Steam pressure, pa .
M+t n‘;q (31 5 25 50 100 150 200 250 300 350 400 450 s00 oo
10 280 28 29 40 3% 32 33 33 a4 a5 35 a3 37 a7 a8
20 930 96 97 100 102 105 108 a1 ti4 113 118 120 122 124 128
30 1900 195 198 203 208 216 222 227 232 236 241 245 2490 253 24 -
A0 300 320 323 332 340 352 362 372 378 3BS 392 399 406 413 428
50 4500 465 448 482 493 511 525 538 548 558 569 580 589 589 447
B0 6250 G6AS 651 669 6BS° 710 730 7A7 742 776 792 806 ©IB 833 838
. 70 6000 026 B33 857 877 908 934 955 975 994 1015 1032 1047 1085 1097 '
. 80 10,400 1073 1083 1L13_ 1140 1180 1214 243 1267 1292 1317 1240 1362 1385 1426
PO 12,500 1290 1300 1337 1370 1420 1440 1494 1524 1553 1583 1613 1636 14645 1748
100 15000 1§ 1552 1608 1644 1703 1750 1790 1828 1843 1897 1934 1964 1997 20457
125 22400 2310 2330 2395 2458 2545 2615 2675 2730 2780 2035 2890 2930 2985 3073
150 20,000 3095 3120 3210 3290 . 3410 3320 3585 2440 3730 380D 3870 3930 3p95  ALIS
175 40000 4130 4165 4230 4380 AS5A0 4570 470 4875 4970 5065 5160 5240 5330 5408
‘200 50000 5140 5210 5350 5480 5675 5830 5970 6000 6210 6330 6450 6550 6660 68.60
250 B2000 8370 B530 8775 9000 9310 9570 9000 18000 10200 10370 10570 10730 10230 112.50.
300 100,000 10230 10400 10700 109,50 11350 11640 11940 12200 12420 12650 12680 13100 13330 137.00

.
L. ¥ Far cpper, multiply table doto by 2.0 ** Msan temporature differcnce, Fm tomperature of eteom minus avarage Hauld temporature

For bruss, multiply tuble data by 1.6

(e

Hoot wamtar data for colclaling this toble obluined from and uvzed by permision of the A sfican Radiotor & Stendard Sanitary Comp,

- fable Hl, Radiation from heating surface Hit, — t2}/L in Jb of condensate /hr/sq ft used in formulas for obtaining irap loads
! § P
' Steam p , psly r
" Al L . J "
demp, F L1 2 50 75)100 150]200 250 300|350 400 450 500 | 600 .
32 .53 .54 102 193 130146 {170 186 197|231 241 2527 242
50 48 4Y B7] 106 195]1.38 152|174 1.85 196 206 ] 241- 252
£ 50 .45 46 84102 110134 147 358180 191 200|235 246
i 45 A4 45 821 100 108 {132 145 156|177 1.88 197 207] 243
A5 50 53 .56 50 1.80 | 098 106 121|143 154 {175 106 195 204|239
A4 49 52 55 58127 88| 105 L9140 152 142) 163 193 202 ZI1
beotloss | 24, - 2.8 22 35 375 49
used (H)
*Based on sl ity for frcod-alr chreslotion multlply ubove valuss by §
’ Table IV. Overall cosfficionts of heat Frae cone Forced com-
transfer. {Under many condlfions higher  fype of haot exchanger  vection, K voclion, K Typica) Fluid Typlco! apparcivs
or lower values moy be realized) ‘
o tiguid to liguid 25- 60 150-300 Woeter Uqumo.nqum feat
E7 . oxchangers
getting, correct operation depends Lavid toliqud - 20-50 o : _
on B constant temperature whieh ll.:quidfa ua‘s:' 1= 3 2= 10 senves Hot-water radialors
. . quid to boiling Heyutd 20~ 40  50-150 Water Brine coolers
means constant pressure, An Impulse s v boiling lquid 5-20 25- 60 Off .
e e adfaione or S, lollaud oo 2 s I Pl
. 3* to gas y - [ . Stecm superhaaters
chenge of parts, Gos* to boiling Hquid =3 2210 ees.. Stoom bollers
2, Amonnt of aiy to be handled: CTondensing vaporte A - :
Bellows, impulse, orifice, metallic and flguide canesnncecenan 50-200 150=BOD  Steam to water tiquid hcoters ond. cone
;iqxéid fei:pﬁgrlﬁraps all have gxbcel— Condersing vapor ko - densers
ent & ndling capacity. Some ,
bicket traps inco orate thermostati- m%tg:s fn;';z;';;i:;o."'" 10=- 30 20~ &0 Stenmto oil
colly controlled air vents o permit jiquid.......evee.n..  40- 80 40-150  Orgone vapor
haudling large volumes of air, fo water
8. Heat-tp time required: If heat~ Condensing vopor ta
up time is not important, a trag can  Huidessessesrsennes 15-300  Steom-pasmixture
be appreciably smaller than if the Cendoming vaporto ) .
abnorma“y h‘gh smount of conden- [-1- 1 3 - 2 : 2= 10 sieeesr Stegm pipes @ alr, olr
sate formed on start-up must Be g vaserk heators
handled quickly. boiling HUIas s veroesee  ADSIOD sreee.  seris Sralu-forming svaporaton
_ 4 Type of discharge desired (con-  condensing vupor to ’ e
tinnous or infermittent): Ball float, ko Bguid.ssreees  300-800, .1viee  Stoam to water
,e metallie or Iiguid ex| ansion, and Cendeming vapor to
impulse t}faps are suitshle for appli-  bolingliguid-<...coco 50-150 ..ec.. * Stoomlo off
cation where continuous condensate o, atmospherie prosure

. discharge handling is desirable. Bel-
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ITEM NO. B-35

lows traps (except where flow and
temperature are constant) and bucket
traps normally have an intermittent
discharge.

8 Required discharge tempera-
ture of condensate: Some trups han-
dle condensate at or very nesr to
steam temperature. Others require a
differentinl in temperature ecalled
sub-cooling between closing on _one
cyele and opening on the next. Care-
ful review of a trap should be made
to determine condensate handling
capacity at various temperatures be-
low steam temperature.

8. Back pressure in return si'stem:
Increase in back pressure will nor-
mally decrease discharge capacily
and in the ecase of some traF designs
such inerease is a limiting factor on
proper application. This detail should
be checked with the manufacturer.

7. Available space: Space normally
is not a factor, but dimensions such
ag the length of a metallic expansion
trap may be significant.

8. Maxzimum temperature expected
at trap infet: Bellows traps are not
normally recommended for use on
superheat, which places significance
on maximum tempereture to be ex-
peeted at irap inlet.

4. Instiallation cosi: Cost is usually
insignificanl when compared to the
savings a properly applied trap can
make, Certain types of traps that are
comparalively lnrge create excessive
installation expense.

10. Moaintenance cost: Simplicity
of design, the number of moving
parts, whether a trap ¢an be serviced
quickly under prossure — all are fac-
tors to be considered in maintenance.
Once the type of trap has been se-
lected, condensate load must be cal-
culated to determine trap size. Trap
catalogs tabulate capacibty-pressure
relations, and a study of such tables
shows that capacity generally does
not increase in direct proportion o
the pressure differential across the
trap, These tables will also show that
body and pipe connection size are not
true indices of capacity. In the case
of the impulse design the manufac-
turer provides g very simple selector
bulletin. Trap sizes can be determined
quickly by using this selee{or without
the necessity of first calculating
amount of condensate, Load from
steam apparatus is expressed in Ib per
hr of condensute formed. Load char~
acteristies vary considerably, During
start-up load is heavy 25 air us well us
condensate must be removed in large
quantities. Condensate is forming at
a rapid rate during start-up because
all parts of the apparatus and con-
nected system must be brought up to

temperature; and this condition usu-
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ally results in a lower pressure 2L the
trap inlet which reduces trap capacity
when load is at its meximum.

When the system reaches operating
temperature, condensate formation
may be relatively constany, or it may
vary considerably depending on the
application. To compensate for some
of these variables, a factor of safety
must be used as a multiplier of calcu-
lated load to determine the final fig-
ure to be used zs a selection from
catalog capacily tables.

There are many methods to caleu-
late load, but generally ealculations
involve the use of formulus such as
those listed below — each formula
designed Tor a specific type of appli-
cation —

(1) C = WSX Used for pressure
vessels such as retorls, autoclaves,
ete,, where steant is applied directly
to solid materials bein% heated.

(2) C = WX -+ 970 (W-D)/L Used
for dryers, platen presses, ete,, where
steam loses its latent heat indirectly
to solid material through metallic
surfaces, .

(8) C = AY Used for pipe coils to
heat air such as found in unit heators
and chamber dryers where steam
loses its Jatent heat indireetly through
a metallic surface.

(4) C = KAX Used for submerged
surfate where quantity of liquid
heated is unknown,

(5) € = GWSX Used for submerged
surfaces where the quautity of liyuid
heated is known. Flere steam loscs
its heat through metallic walls of
coil pr other metal surfuce submerged
in 2 vessel when liquid is beiag
heated. Coolkers, heat exchangers,
ete,, where steam loses it latent heat
indirectly to a liguid through a
metallie surface represent the type of
equipment involved here.

Symbols used

C = Condensate Ib per unit time

W = Weight of medium being heated
inlb

S = Specific heat of substance being
heated

X = (T-t),;L {Table I}

(T-1) = Temperature rise of sun-
stunce heated in deg ¥ (See Table [)
L = Latent heat of steam at trap
operating pressure in BTU b

D = Weight of substance heated
after drying —Ib

A = Healing area —sq {t

Y = Radiation from heating sur-
face H (f,~13)/L in Ib of condensate/
hr/sq it (See Table 1II)
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H = Heat loss expressed-ip Btu/sq-

ft/deg Kk

{; = Bteam temperature at trap pres-
surg—~deg F

t: = Ambient air temperature — F

K = Coefficient of heat transfer (See
Table 1V) )

(¢ == Gallons of liquid heated per unit
Limn

w = Weight of liquid being heated
— Ib/gallon

The formulae and data given above --- -

when applied to a speeific problem
will produce condensate load. The
load must then be multiplied by a
safety factor before trap capacity
tubls cun be used to size the trap.
These fuctors vary between 2 and &
and tako care of variations in steam
pressure, discrepancies between as-
sumed and actual data (the latter of
which {s rarely known), unpredietable
and abnormal operating conditions,
ete. Generally a factor of 2 applies
to submerged coils discharging to
gravity, and pressure vessels.
Dryers, pipe coils in air and sub-
merged surfaces draining to a trap

Jurntad ubove the surface take a fac-

for of 3. Coils over which air is forced
ustudly take 2 [actor of 5.

Calalog recommendations should
biz jollowed for the type of trap se-
teeted. {1 is important to ascertain
the: temmpprature base on which cata-
Lyy tupmeity tables are caleulated.
Smee papueity decreases with rise in
condensute temperature, the lower
the teinperature base, the higher the
fagctor of safety must be.

The relution between condensate
handling eapacity at various conden-
sate temperatures is shown in Fig, 1,
These curves are based on test data
for an orifice having an area of one
£q in. 1f the area of a trap orifice is

kaown, these curves ean be used to.
approximate capacity (at a given

pressure) by multiplying the ovifice
area in s 'in. by the rate of flow from
the appropriate curve, and then by
an appropriate orifice coeflicient,
Frequentiy heat exchangers con-
tamn exeess surfuce which results in

Jeating a quantity of liquid in a time

firs than the process ealls for! This
results in condensate being formed
at a more vapid rate than expected,
Speewl eare should be taken to
ealeulats the load under these condi-
tions 50 that condensate is withdrawn
as soon as it is formed to maintain
kighest efiicieney. In these cases do
uot use formulae 4 or 5 but multiply
the sibinerged area by the applicagle
far:tlor from Tuble II to obtain the
(.
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The Why end How of Steam Trapping
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Bl Installation — Maintenanece —~

Trouble Shooting

By JOHN W. WELKER*

NSTALLATION must be gorrectly

made to take full advantage of a
trap. This must he followed by
adequate preventive maintenance
schedules, A list of installation in-
structions below enn be used as 2
general guide to good trapping.

1. Carelully check piping and blow
it out under full stean pressure before
connecting traps.

2. Cheek flow directional arrows or
markings on trap bodies or name-
plates.

8. Install a2 Dutch weave mesh
gtrainer ahead of each trap.

4. Install test valve ata “T" fitting
in diseharge line to check operation.

5. Install traps at accessible loca-
tions, .

6. Install traps where possible at
lowest points in system.

7. Install tra?s {except thermos-
tatic types) as close to equipment as
possibie,

8. Install shut-off valves on both
inlet end outlet to enable isolation
for maintenance purposes when re-
quired.

9, Trap each coil or each heating
unit individually.

10, Whera condensate iz to be
lifted above the trap, instell a check
valve between trap and riser,

11. Install only self-draining traps
when they are subject to [reezing
conditiona,

. 12, Piteh horizontzl inlet lines to
traps to keep them full of condensate

FEBRUARY, - 1956

and avoid stesm binding.

13, When 2 group of traps dis-
charge into & common header, install
a check valve between each trap und
the header to prevenl reverse flow
during shut~down.

14, Install larger traps on the first
and possibly sscond eoil of 2 nuiaber
of coils which are in scries with
respect to air flow through them.

15. Be sure retitrn line is no higher
above trap than the level to which
the lowest. line pressufe ean lift con-
densate, Multiply lowest line pressure
by 2 to determine magimum height,

16. Install unions on hoth sides of
& trap to fzcilitate removal,

17. Never use piping smaller than
the connections to Lthe trap.

18, Keep return line piping larzﬁ
enough to prevenh excessive by
pressure. Use Fig, 3 o determine
return ling size. Enter chart from

* left at orifice area. Whers this hori-

zontal line intersecis the *per eont
of rated capacity’ line dran a vertical
line upward to the approprinie back
pressure line. From this inteigection
draw a horizontal line to the right
Lo the appropriste “lengib of pipe”
line, Draw u line verticelly downward
to determipe return line size. For
more than one trap, work each cne
through the chart and add nreas to
get over-all pipe size. The “percent
of rated eapacity” line is determined
by dividing 100 per cent by the factor
of safety used.

v

A
T ey

[ TR
2, 28 }} i x-\f\v,‘ i
a3 Ik § 0y
i %ﬁt#’%@?‘a&‘ +
A

it B
.;":_‘Qi’ L G
F o8 &
R
ey b 2 .

SR SRR

Zol
x‘fa_

i
R

19, Instail a water seal to prevent
stearn binding when trap can only
he installed above lowest point in
apparatus, Water seal should be com-~
bined with a check valve to prevent
back-flow. :

Here are some maintenance and
trouble shooting suggestions: R

1. Check a1l traps ab least once a
year fnr cleaning and possible repair.

2, Check internal parts such as
valves, seats, bellows, floats, etc., to
be sure they are in good shape.

3. Clean or blow-out strainers at
frequent intervals,

4. Certain tools are suggested for
checking trap performance;

(7} ‘Thermomsters ecan be placed
in thermo-waolls belore and after traps
to eheeic teraperatures at these points
- indives of performance.

{b) Pressure gage can be placed at
inlst of (rap to check actual pressure
at trap which can in many eases be
much lower than boiler pressure, The
preesure at the trap inlet (not boiler
pressure) determines trap capacity.

(¢} A porizble contact pyrometer
is probhably the best tool for ehecking
trap performance, Temperatures on
inlet. and outlet ean be closely esti-

m;'.-\‘;;;lfralhm Eagincer, Yarmall.War-
g Corpaeny
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mated by use of this ingtrument in-

contact with clean metallie surface.

B. A cleaning fluid is recommended
for cleaning rust from trap parts.

6. A basic trap hook-up is shown
in Fig, No. 1. To cheel performence
of trap C (assuming valve M is open
and normal pressure is at trap): —

(a) Close valve F' tightly to pre-
vent return line interference.

gb Qpen valve I,

¢) If econdensate comes out at G,
frap is draining. .

{d) At this point if equipment N
iz not up to temperature, the tra
may be too small or the strainer
may be partislly clogged.

(e} If nothing discharges at G (no
pressure) there are three logical pos-
sible conditions —inlet valve M is
¢losad or blocked, line or eguipment
between M and C iz blocked, or
strainer B is clogped. .

(f) If nothing discharges at G with

ressure at trap, the trap parts may
ge worn or defective, If a bucket
trap is installed, pressure may be too
high, orifice may be too large for the
gressure or venthole in bucket may

e plugged. If an impulse trap is
installed, orifice may be elogged.

(g) If steam discharges at G, there
are quite a few possibilities, Trap

seat may be worn or wire drawn or
held off seat by dirf. Mechanism
may be holding valve off the seat. If a
bucket trap ig installed there is a

possibility that there is no condensate.

in the trap body to float the bucket.
In this case close inlet valve to appa-
ratus for a few minutfes to reestab-
lish prime. With an impulse trap,
the trap may be too large or back
pressure too high, )

7. M no ¥T" is available or trap
discharges as shown at “D” in Fig.
Mo. 1, a *phantom” test is available
by using 2 contaet pyrometer — an
instrument used for measuring tem-
peratures of metallic surfaces, By
taking a temperature reading on
cleanaed surfaces at both trap inlet
and outlet, trap performance can be
analyzed, The inlet temperature
should be essentially saturated steamn
temperature. The ontlet temperature
should be lower — the degree being
partly determined by the type of
trap. Impulse traps for example dis-
charge aimost continuously very close
to steam temperature. On the other
‘hand, bucket traps accumulate con-
densate which is discharged inter-
mittently resultinﬁ in varying outlet
temperature. With any trap if inlet
and outlet ternperatures are exactly

the same, the trap-is blowing steam.
Fig. 2 shows a contaet pyrometer in

use.

8. If a trap drains continuously at
constant rate, there iz a good possi=
bility that the trap is too small, or
apparatus being drained, if heating a
liguid, is ruptured and liquid is leak-
ing into the line to the trap.

9. On observmg trap discharge
do not confuse flash steam with
live stearn. When the pressure of
hot condensate is reduced as it passes
through & trap, & certain amount of
this condensate flaghes into steam
at the lower pressure. This is actually
a good sign of efficient trap perform-
ance. Equipment cannot be kept hot
with cold condensate. No flash steam
‘indicates such a condition.

Most traps are emall inexpensive
devices. If they ara properly selected,’
installed and maintained, they can
contribute greatly to overail process
efficiency. Much large and expensive
equipment can only function effi-
ciently by proper trapping. Thus
trap application assumes a much
Ereater importance than is indicated

y the relatively small cost of the
trap when overall economy of equip-
ment operation throughout 2 plant
iz considered.
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ow routine muintensce keeps steam

You cein step up the performance of steam-using equipment by seeing
that its traps are working correcily, Here are iips on their core

p~TRAP MANUPVACTURERS recommend
that yoi inspect and, if necessary, main-
tain your iraps at least once a year.
They believe this ‘procedure helps you
get best efficiency from your traps. In a
smail plant, trap servicing is simple.
But if & plant has more than 500 traps,
the project may revert to little more
than breakdown maintenance.

Staam wasteis too common in plants

using breakdown maintenance. Too
often the bypass is left open or the
trap fails in the open position. Equip-
ment may operate all right, but much
steam Is wasted,
Rontine ox preventive maintenance is
e best answer to these conditions.
ere’s & plan that gives the maximym
in annual maintenance. You can vary
it to snit your needs. When you make
spot checks of the traps, only portions
of the program may be necessary.

Maintenance program, To get this
program rolling, existing installations

may need certain changes, Though
conditions vary, Fig. 1, 2 and .3 cover
most plants,

For equipment, you'll need: 2 sur.
face-contact pyrometer, a listening rod
or trap stethoscope, steam ~pressure
gages, colored marking tags, repair
parts, assorted fittings, steam-fitting
tools and an overhaul bench on a small
truck.

Checking traps. Use a sounding de-
vice like a listening rod or stethoscope
to find out if trap opens and closes
properly. Or you can do this visually,
as chown in Fig. 1 and 3. Steps in
checking are: (1) Close return-line
block valve C, Fig. 1 and 3. (2) Open
shut-off valve D from test tee. (3) Ob-
serve discharge.

Type of discharge varies with trap
make, Get to know the discharge to be
expected and learn the difference he-
tween live- and flash-steam discharge.
Steps 1 and 2 are not necessary in Fig.

2 because the condensste iz returning
to an open drain or sswer.

Trap-size check. Process changes or
poor selection may result in a tvap be.
ing incorrectly sized. When watching
the trap discharge, you may find an
oversized trap remains closed for ex-
tended periods, while an undersized
one stays open contivuously.

Oversized traps may become steam.
bound, requiring muck time to con-
dense this steam before 2 new load of
condensate can be handled. This re-
duces production efficiency. With ‘an
undersized trap, condensate merely
backs up in the equipment drained.
This also reduces efficiency.

Have the manufacturer size your
traps, or employ a consulting engi-
neer. Then you'll know your equip-
ment will be properly drained. They
should also check the size of the xe.
turn lines when new equipment is added
to an old system in your plant.
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Trap hookups for plant jobs—1: Condensate returned
to an open flash tank with the return line below the
trap, 2: Condensate being returned to the atmosphere
or an open sewer, 3: Condensate being returned to an
open flosh tank with the condensate line above trap.
4: Suggested test stand for traps that have heen over.
hanled. 8: Typieal arrangement of the dirt leg, air
vent and vacuum breaker for a heated kettle, 6¢ Bypass
arrangements for single and double traps, A typical
sample tag for identifying plant traps is shown below,
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traps it and on the job

- {og Golor to indicote year

»

BY GLEN CHASE N Nawirop
The Yorno)-Wuoring Company & Serulced trep
: O  Overhguled trop i
. £ Monthot H,5or0

Teup eofficiancy. Most tvaps lose ef-
ficleney when not serviced periodically,
sven though they seemt tp work fine.
For example, if batch cooking of a
product takes 30 minutes with new
equipment, the operator ean turn out
12 batches in a 7-hr day. ¥ the irap
loses efficiency to the point where a
batch takes five minutes longer, there
is & Joss of two batches per day. When
a nuraber of kettles suffer from this
trouble, the loss in yearly production
can be tremandous, And it all traces to
trap efficlency.

Best time to find expected elficiency

, with 2 given trap is when it and the
equipment it scrves are new. To make
this check: {1) Be sure the steam
header 1s correctly dripped. {2) Re.
cord inlet-steam pressure to the equip-
ment. (8) Measure steam pressuze at
trap inlet, valve B, ¥ig. 1. (4) Measure
returndine pressure, valve D, Fig. 1.
Tuke temperature readings with the

pyrometer, zeroing it in at valve A, Fig.
1. Set pyrometsr to fead the saturated-
steam temperature corresponding to line
preseure. Teke the readings on a clean
surface,

Take snother pyrometer reading st
the nipple ahead of the steam trap. It
shonld equal or be close to the steam
temperature corresponding to strainer
blowofl pressnre. Third reading shoild
be taken downstream of the trap, It
should equal or be closs to the sat-
nrated-steam femperature at the con-
densate - return - line pressure. These
readings must be interpreted in terms
of the size and type of heat-transfer
ares. Best equipment efficiency is oh-
tained only when the temperature ahead
of it is equivalent to the temperature
upstream of the trap.

Recard «nd file the temperature read-
ings, Attach a colored tag ahead of the
trap, showing the year the trap wag in-
stalled in new, serviced or overhauled

-80 Stegin pressure of drop
331 Steam femparature of irap

condition. See diagram for other tag
data. Temperature recording on the tag
may be necessary only for critieal pro-
duction equipment, When your files
show a number of failures on the same
eqoipment type, or at the same location,
analyze the traps to see if they suit
their job.

Starting a program of this type
takes work. But the yearly checks are
much easipr. Select 2 trap that is easy
to service or overhaul while it is still
in the pipe.

Trop overhaul, Use 2 shop test stand,
Fig. 4. Oveshaul the trap in the way
the manufacturer recommends, Some-
times a thorongh cleaning is enough

(Continued on nexl page)
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to bring the trap back to top perform
ance. Each trap should be given an
operating test in the test stand, as ex-
plained above. After the test, tag the
trap for its pressure rating, overhaul
date and suitability for use, Place trap
in stock with other overhauled units,
Radistor trops, usually the bellows
thermostatic type, should be checked
during the summer. Keep a stock of
replacement bellows on hand. Check
old bellows on the fest stand.
Accessories.  While checking trap

' effielency, it is good practive to look

over the installation to see if any of
the following accessories are needed.
Dirt leg, at 4, Fig. 5, is easily in-

. stalled using a tee and capped nipple.

It will catch most of the sediment form-
ing in -the steam line and the equip-
ment cavities. Clean the leg when trap
iz serviced.

Air vent on the equipment trapped
often gives.hetter operstion, steps up
output, In Fig. 5 the area lost to heat
transfer when a vent is not used equals
the product of D and the inside circum-
ference of the kettle, Tsing the air vent
greatly reduces the cooking tHime,

TRAINING DETAILS

Vacuum breakers are used where
lemperature-control or motorized con-
tro} valves are employed. In Fig. 5 the
control valve closes after the proces:
is up to tempsrature. Steam in the
jacket condenses, creating a vacunm.
Without a vacuum breaker the conden-
sate does not drain out of the jacket
for a prolonged period. Some traps may
loge their prime without & breaker,

Check valves are important, prevents
“ing the discharge from one trap backing
up into that of another. When conden.
sate from a trap must be lifted, a check
valve should also be-used, as in Fig. 3.
While manufacturers xecommend indi.

. vidual trapping of equipment for most
units, check valves shonld be selected

where individual trapping is not pos-

sible or group trapping must be used
Install & check valve in the discharge
line from each section of the steam-con-
densing equipment, ahead of the trap.

Fig. 6 shows the standard bypass at-
rangement. While the original idea of
the bypass is good, too often an opera-
tor bypasses the trap, thinking he ¢an
increase production. If the safety factor
for the trap is too low to allow the trap
to handle the start-up joad, the bypass

PAGE 193

can help, But if it is left open, it wastes
steam, And if Jeft fully or partly open,
it either backs up condensate or wastez
steam becaunse a fixed orifice cannot

. handle variations in steam pressure and

condenaate load. Opening the bypass
wide mekes it impossible te maintain
maximum pressure in the equipment,
reducing production capacity,

Today many major steam plants do
not use a bypass, On outside installs-
tions the trap can be bypassed hy using
the strainer blowoff. This acts as a sig-
nal, too, indicating the trap is out of
service. If a trap cannot be spared
while being sexviced, it is advisable to
use the double-trap bypass, Fig. 6, The
additional trap often pays for itself in
8 few days, compared to standard hy-
passing,

Voste heut can be recovered from
flash steam by a heat exchanger, The
heat can be used 1o raise the tempera-
ture of boiler-feed water, hot-waler
heater feed, or any other preheat serv-
ice. Recovering this heat improves plant
efficiency.

Routine maintenance of traps can
save money, Why not set up your pro-
gram today?

POWER *» FEBRUARY 1956 +
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OPERATION OF THE ARMSTRONG INVERTED BUCKET

Fig. 2-1'Bucket
full of conden.
sate™~trap dis-
charging

Fig. 2-2'Bucket
{ull of steam™
trap closed

Fig. 2.3, A sort
of inverted
bucket

Fig, 2-4. The
edugated stain-
less steel
tomato can

24 o2

i)

VEQT HOoK
'

§.8.
SHELL

AND |

CApP

.17 OPEN
WEIGHT AT END

Fig. 2-5. 24 oz.
bucket In air

Fig. 2-6. Wi,
reduced to 21
oz. when full
and submerged

Fig. 2.7. Weight.
fess bucket

Fig. 2-8. Bucket
is a float

TRAINING DETAILS

In the Armstrong Steam Trup an inverted
submerged bucket opens aud closes the
discharge valve, More is imvulved than
the overly simplified statements, “When
the bucket is full of condensate it sinks
and apens the wvilve” and “when the
bucket is 8lled with steam, it floats and
closes the valve.,” These half-truths do
not do justice to inverted bucket trap
operation, Let’s do a little homework to
see what really goés or in wn inverted

bucket trap.

What small bdy has ndt thiown an
empfy tomate can in the pand and ob-
served that the can will flost upside down
beeause air Is trapped in the canl And if
he was a good shot with a BB gun a
puncture near the and of the can let ont
the air and the can sk to the bottom.

The inverted bucket in pn Armstrong
Trap is an engincered stuinless steel
tomato can. When the trap is operating,
the “can” is completely submerged iy
condensate, Under cortain conditions the
“earr” iy a float that swill rise o close the
trap valve. Other conditions inahe it a
waight to sink and open the valve,

The Bucket Is a Weight,
is Neautral, is a Fioat

A No. 814 buchet, for example, weighs
24 ounces in air, When completely il
of and submerged in cold water the
bucket hook, shell ansd east fron weight
displice 3 oz. of waler. 8o the Ipehe
then weighs 21 oz This @ the maximum
pull that the bucket can exert on the No,
814 tray, lever,

Now 5f we introduce enough gus, air
or steam into the inside ol the Lucket
to displaee 21 oz, of water, the Juoyancy
of the gas, 21 oz, will exactle bakien
the submerged weight -of the buvket,
21 oz The bucket lins neither weizht
0 pull dawn nor buoyaney b liftup, The
liquict Jevel inside the buelet o the
neutral ling,

Displacing more: Beonied with an eanses
the ligquicl leved to drop he b the nentnd
line, The buoyuney of the g will es-
ceed 21 oz, s0 the bucket with vise and
lift the valve fo its seat.

Thus our engineered staindess steel
tomatto can s a weight, is neuhl, or Js
a float, Hooked on to the valee lever in
an assembled brap the inveried sub-
merged bucket will close the valve or
open the valve depending on the water
level inside of the bucket.

How the Bucket Controls the
Trap \alve
In the 0-15 psi No, 814 trap the maxi-
mum opening or test pressiee would he
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STEAM TRAP

Fig. 2.9,

1. Trap is instalied in drain line between
stearn heated unit and condensate return
header. Bucket Is down and valve Is wide
open, The initial flood of condensate enters
the trap and flows under bottom edge of
tucket to fill trap body and completely
submerge the buchet, Excess condensate
discharges through wide open valve to
return header.

T4 LTI PRSI s -

21 to 22 Ibs., if the bucket were com-
pletely filled with water. There would
be n margin of safety for higher steam
pressures oy for orifice enlargement due

to normal wear. To insure long serviee

life, the trap is offered for o maximum
waorking pressure differentinl of only 15
pounds, Similar safety margins are pro-
vided i all sizes and pressures of Arm-
strong Traps,

Obviously at 15 pounds working pres-
sure differentiul the full weight of the
Lucket is not required to open the valve.
Instead of the 21 oz, weight to open at
21 psig only a 15 oz, weight is vequired
for 15 psig, Fig. 8-1 shows the water
Jovels in o Mo, 814 bucket required io
wpen the valve at pressures from 15 psi
down to only 1 psi.

Operating drawings 1 through 4 show
the operating cycle at 15 psi or maximum
11\'(‘5#\"'(' differential. With a condensate
nacd proportionate to trap capacity the
operation will be intermittent. But as the
steam presswe is reduced to the 0-2 psi
runge (as with a temperature contyol

| WA-TEX 001400
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Steam

2. When steam reaches trap it collects at
top of bucket, imparting buoyancy. Bucket
then rises and lifts valve towsards its seat.
Flow of condensate snaps valve tight shut,
Alr and carhon dloxide gas pass through
bucket vent and collect at tap of trap.
.. Steam passing through vent Is condensad

@by radlation from trap.

TRAINING DETAILS

. ,,OPERATIOI"‘! AT PRESSURES CLOSE TG MAXIMUM
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3. When entering condensate brings the
condensate level slightly above the neutral
Hine the buchet exerts a slight puil on the
fever. Butthe valve does not open until the
condensate level rises to the opening line
for the existing pressure diff{arantial
hatween the steam and the condensats
return header. (See Fig. 3.1)
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VALVE
WIDE OPEN

SELF
SCRUBBING
FLOW

4, At this level welght of bucket, times
feverage, exceeds the prassursa holding
valve to’its seat. Bucket then sinks and
npens trap valve. Any accumulated air is
fivst discharged followed by condensate,
Discharge continues until more steam
floats bucket and the cycle is repeated.

NOTE: While the drawings above depict side Inlet, sitde qutiet
traps, operation of bottom inlet, top outlet traps Is identical,

+ DI U ORI AT TN TARAN TP RR T 47 A 7

valve) the tra cg)eration chunges char-
ly i

acter—it usual scharges continmonsly,

Continnous Discharge from tnverted
Bucket Traps at Low Presswe

The terms “contiouous discharge” and
“Inverted Bucket Trap” will seem con-
tradictory to many trap users. But an
inverted bucket trip will discharge con-
tinuously at very fow pressures or with
very high back pressure.

Observation of a glass bodied/glass
bucket trap shows that at very low pres-
sure there is no change in bucket com-
densate level and no change in bucket
position, which accounts {or the observerd
continuous discharge.

Why? A No. 814 trap at .25 psi pres-
sure has a continons discharge enpueity
of 3400 Ths. per hour. Using a 3 fo 1
safety factor for .25 psi operntion this
size would be selected to handle 466
pounds or 7456 oz. of condensate per
hour, This is slightly more than two
ounces per second.

[T I i RO L L P

TETREpN Mpre

Fig. 3-1. Liquid levels in bucket for opening
a %" orifice No, 214 or No. Bl4 trap at
working pressures indicated.

T et A s A K TN RN MY 4,

Only .25 oz. of water is required to
open the valve at .25 psi. Thus 2 oz. per
seeancl of condensate divided by .25 oz
of water to open
second to handle the foad. Now a 21 0z
submerged weight bucket is not going te
rise and sink eight times a second. The
inertia of the bucket submerged-in con-
densate prevents this rapid operation. So
the hucket merely positions the valve to
give the observed continuons discharge.

- High Back Pressure Operation

High discharge line pressure affects the
force required to open the trap valve just
the same as lowered steam pressure. As
buck pressure approaches that of inlet
pressure, discharge becomes continuous,
just as it does on very Jow prassure differ-
entials.

Rack pressure has no adverse effect on
Armstrong Inverted Bucket Trap opera-
tion other than eapacity reduction due to
Tow differential, The trap will not fail to
cluse and will not blow steam due to the
high hack pressure.

| WA~TEX 001401
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The Armstrong inverted submerged
bucket steam irap is a mechanieal trap
that .operates on the big difference in
density between steam and water, Steam
entering the inverted submerged bucket
causes the bucket to float and close the
discharge valve. Condensate entering the
gzggdlang&s the bucket: to a weight that
and opens the trap valve to dis-

the condensate, But unlike other

m ca] traps, afr and corbon dioxide
are vented continuously at steam tem-

erature.

This simple principle of condensate re-
moval wes introduced by Armstrong in
1911, In tod;;y's Armstrong traps this
proven principle has been the beneficiary
of more than 50 years of improvement in
materials and manufacturing technology.
The result is a tap that we sincere
believe is unmatehed for operating offi-
ciency, dependability and long life.

“Frictionless” Free-floating
_Vaive Mechanism

The heart of the Armstrong Steam Trap
is its unique Jeverage ‘siystem that mult-
plies the force provided by the bucket to
open the valve agninst pressure, There
are no fixed pivots to wear or create fric.
tion. It is designed to open the discharge
orifice for maximum capacity. Wearing
points are heavily reinforced for long life.

The use of a different leverage ratio
for each orifice size makes it possible to
open the maximum size orifice at any

gwe‘n pressure. The result is a trap that

elivers big capreity In a small, economi- -

cal package.
Long Life Parts

.. Except for valve seat construction in 1500
-psi. and 2500 psi, traps, the mechanisms

ARMSTRONG CAST IR

R ) AT R AN BT o SSADRE IO T L AR A i e o BN iR D

TRAINING DETATLS -

in Atmstrong Traps for Jow and medium
pressures are identical in design, work-
manship and materials fo those in taps
for 1050°F, 2500 psig. Valve and seat
ara chrome steel hardened, ground and
Iepped. All other working perts ave wear
anc{’ corrosion-resistant stainless steel.

Simpllcity
Only two movin%,parts, ths valve lever
assembly and the bucket; No fixed pivots,
no complicated linkages, nothing to stick,
bind or clog,

Cholce of Body Styles

GG 9 T

800 880 No, 200
Series SBarles 801 Serles
' Fig. 41,

»s
]

ON TRAPS FOR GENERAL SERVICE-
" DESIGN AND CONSTRUCTION

Easy to Inspect and Malntain

Remove the cap and you lift ot the en--
tire mechunism, The body, full of hot |
water, need not be semoved from theline, -

In the side inlet series and No, 801, the
pipe connections do not have to be dis-
turbed to service the trap,

Reliable Capacity Data -
Capacity ratings of Armstrong traps have
been secured by tests with traps discharg.
ing condensate as close as possible to
steam temperature under actual operating
conditions.

Guaranteed Quality

See the back cover for complete “Assur-
anee of Sntsfaction” which eovers work-
ranship, materials, ete.

" The “Frictionless” Free-Floating Valve Mechanism -
The valve mechanism is the heart of the Armstrong Steam Teap. It makes
possible high capacity in a small trap and long life with infrequent maintenance,
A unigue #wo phase leverage system s used in Nos. 213-818 and lnrger ‘enst
‘traps, and in the No, 312 and larger forged traps. Here's how it works:

g% .
Fig. 4.2, Valve in
tlosed position. The
buoyanecy of the
bucketwhen steam

is prasent, in com-
bination with sys-

tempressureholds  to open the largest praciical
the valve tightly | vaive against pressure. .
against the orifice.

internal Check Valves Save Fittings, Labor and Money

" When either of the following conditions

exists, check valves are needed hetween
the trap and the urit drained:

1. Trap {5 installed above unit drained.
5 Sudd

en pressure drops may occur in g3 N

the steam supply to the unit.
Armstrong siring londed, stainless steel
internal check valves screw directly into
the trap inlet (Fig. 4-6) or into an ex-
tended inlat tube having a pipe coupling
at the top (Fig. 4-7). ‘This stmplifies in-

- stallation and saves time and money.

Fig. 4-5. Left—
Armstrong stain-
Jess steel internal
check valve.

IRl
Nl

Fig. 4-6. Internal
check valve in-
stalled in trap inlet.

T

;

Fig. 4.7. internal
check valve in-
stalled in top of
trap inlet tube.

CHECK
VALVE

Fig. 4-3. As condensate enters
-the trap the bucket begins to
sink and pulls down onthe valve,
Highleverage fulcrum “A” bears '
agalnst the face of the valve
seat to give the power required’

RS

well open, lower leverage”

fulcrum “B" takes over,
-allowing the valve to
travel further away from . -

the:orifice; to insure mink- ™

densate flow,

(L IRRT L C W TR DL L T TR 0 Y I SRR

CrTL T PAGE -196_" ’

Fig. 4-4. After thevalvels. -

‘mum resfriction- to. con. ’

~

OPTIONAL CONSTRUCTION

Fig. 4-8. Trap bucket equipped with bi-
metal controlled thermic vent.

WA-TEX 001402
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. Fig. 5-1. 200 Serles bottom inlet, top
outlet Armstrong Trap.

ENUTTRTRI L

3R SPECIAL REQUIREMENTS

eating When Steam Is Turned On

‘Wherever steam is turned on and off, air
will accumulate in piping and steam
equipment during the off period. A trap
with a thermic bucket will discharge this
air 50 to 100 times faster than a standard
bucket, reducing hent-up time remark-
ably. Thermie vent buckets are available
for all Armstrong traps for use at pres-
sures up to 125 psig,
Where to Use: Single pipe cofls; small
on-and-off unit heaters; on-and-off mul-
le coils; drip points (particularly at
ds of steam distribution mains); wher-
er alr will pocket and be discharged
ahead of incoming steam.

Operation of the thermic bucket trap
is described at the right,

A LR ]

WYLTIM T

TRAINING DETAILS

1. Ne Steam Waste
Discharge veivae is water sealed. Steam does
not reach it

2. Long Life and Dependable Service
Valve and seat are chrome steel, heat treated,
ground and lapped. Free floating valve mecha-
nism is *frictionless.” Wear points are heavily
reinfarced,

3, Corrosion Resistance
All working parts are made of stainless steel.

4, Continuous Air Venting
Vent In top of bucket provides continuous auto-
matic air venting. The steam passing through
the vent is Jess than that required to offset
radiation loss from the trap.

8, CO, Venting at Steam Temperature

. Fixed vent passes CO: immediately—there is

no cooling lag that would permit CO; to go into
solution and form corrosive carbonic acid.

6. Operating Against Back Pressure
Since trap opsration is governed solely by the
difference in density of steam and water, back
pressure in the return line has no effecton the
ability of the trap to open for condensate and
close against steam,

7. Freedom from Dirt Trouble
Condensate flow under the bottom edge of the
bucket keeps sediment and sludge in suspen.
sion until discharged with condensate. There is
no build-up of dirt. There are no close clear-
ances to be affected by scale.

g

et

KEY:

" 1. 'Trap cool. Air cannot collect at the top
of the bucket because the large vent 15
wide open. The bucket stays down and
holds the trap valve wide open allowing
air 1o escape very rapidly until..,

Fig. 5-3.

Steam
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Here's how Armstrong Inverted Bucket Steam Traps
deliver everything you should get in trap

Fig. 5-2. 800 Series side Inlet-side out-
let Armstrong Trap. Equivalent sizes
of 200 Series and 800 Series traps
have identicat mechanisms.

g s

1P oL METTARD PPN W S adn, ¢

How the Thermic
Vent Buchket Works )

9

G

2. .., steam rcaches the bucket. The bi-
wetal sivip s heated by the steam, This
¢loses the thermic vent. Steam will then
colleet in top of bucket to impart buoy-
ancy und close the tap valve.

With thermic vent closed, the tmp operates as a standard
trap as shown in operating drawings on pages 2 & 8.

s
$
t
¢
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* .- TTEM NO. "B-35 TRAINING LEVALLS

ARMSTRONG CAST IRON INVERTED BUCKET TRAPS FOFK

for pressures to 250 psig. ..

ENERAL SERVICE
capacities to 20,000 ths/hr '

R —

Table A -6, CAPACITIES, ARMSTRONG CAST IRON TRAPS

Capaities glven are continuous discharge
capacities in pounds of condensate per
hour at -pressure differentlal indicated.

Data based on repeated tests under op-
erating conditions with condensate as
close as possible 1o steam temperature.

‘fable B-6. LIST OF MATERIALS,

Mo, 801 Trap

*Net stanedard in Nos, 800, 880 and 801 traps
Optional Accessories

ags steel and screw directly into the

ternal Cheek Valves are spring loaded

angle capnections.

sions, No. 801 trap.

Yable D-6. SERVICE PRESSURE

Trep B Y Bt & o i
R Al 2z 213 m 25 216
[ 45D 430 1600 2300 4800 780D 14500 No. 814
oo oL | RD | B | g0 | wm | w0 >
20 636 Bal 1800 3600 6000 8500 18500 Fig. 6:3. Side Inlet, side outlet traps. Cap
§5 ggg ]ggg %ggg iggg g.ggg gggg %gggg and mechanism c¢an be rermoved without
0 - . ;
2 W 250 10 700 2800 5500 3200 20000 disturbing pipe connections,
g 50 580 840, 1900 4100 6300 9000 18200 .
60 " 635 200 2000 4400 680D 9500 19800
g m €80 850 2200 3600 §000 9200 18300
. 690 800 1650 4000 6400 9700 19000-
100 640 850 1800 3600 6200 10400 18000
125 680 550 2000 3300 6700 10900 20000
150 570 810 1500 3500 5700 9500 18500
200 — 860 160 3200 5300 9200 17500
250 - 760 1308 3600 5700 7000 18000

ARMSTRONG CAST JIROM TRAPS with Right Angle Connections
: The No. 801 Trap has a side fnlet and
Name of Part _ Mateyial bottom outlet for use wherever right an-

Cap and Body 0,000 1os. Min. Tensile Cast|  gle connections will save fittings and in-

. ton stallation labor, It is identical to the No. . Fsindy

Inlet Tube* - Afloy Steel Pipe 800 in connections, mechanism and ca- No.BEO No. 883

Gashel Compressed Astestos | pacity, Like the No. 800 it is available ’ )

Holt and Nut Set | Na. 80%306683?6 B:l’ 881,  with internal check valve or thermic vent Fig. 6-4. Side intet, side outlet traps with
3&?&& CADSCIEWS, Aﬁ?,f,:?, bucket but not with both. - integral strainers, This typa costsless than
gast body traps 80,000 'Ib, . standard trap plus standard straiper,
min. tensile machine bolls. L Saves fittings.

.| Valve Seat -Heal Treafed Ghrome Steel
alve ‘Heat Treated Chrome Stesl
Valve Retainer Stainless Steel
o Laver Stainless Steel
Guide Pip Assembly} Stainless Steel
Bucket Stainless Steel, Nos. 213,
813, 883 and larger buckets
have cast iron weights,
Body Thimbie Stainless Steel
Tnternal Sirainer | Sieiniess Stesl.
 Bushing Stee}
Stralner Bushing . Fig. 6-1. No. 801
Gasket Stainfess Asbestos trap with right  Fig. 6-2. Dimen-

No, 216 -

No. 211
Fig. 6.5, Bottom infet, top outlet traps. Cap

ap inlet or into an extended inlet tube RATINGS—ARMSTRONG hani b Thout
having a pipe coupling at the top to save CAST IROM TRAPS an: melz)c demftsm can be remuoved withoy
fittings, Jabor and money, : Trap | &0°F taking body from the line.
Thermic Vent Butckets have a bi-metal 200, 880, 801 | 150 psi
controlled auxiliary air vent for discharg- SiL8l4 {250 psi
ing large amounts of air on start-up, Suit- £81-853 . Afl dintensions
able for pressures up to 125 psig. 211-216 | 250 psi

are approximate,

g WA-TEX 001404
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Table A-7, SIDE INLEY, SIDE OUTLET CAST IRON .TRAPS

Add suffix “CV" to Trap No. for internal check valve, “T" for thermic vant buckeL.

‘Trap No, a0 m 812 3 814
Pipe Connections Avallable Vror%m i er Ut Bror i 1M ord” | 1ror 14"
A" (Flange Diameter) K74 78" 7’ 3
- g (He‘gm) 5%‘: 6%' 9%’ llzfl' jaﬂ 0
. "G (Face-tn-Face) 5 5 (I %% i
"D (Baftom 10 G/L Tlet) | A% | 5% | e | T |
- 7 (Bady Walf Thickness) [y [y "B T W
N | Ngmber of Bolis 3 6 6 [ ]
’ |~ Diameter of Boits % % % % g
| Weit_ : 5ibs, | Bibs, | dolbs | Z71bs, | 450
Maximum Dasign Presstire, pst 250 ;zﬁ 250 250 250
_®Can NOT be furnished with both thermic vent bucket and chock valve.

. L **Maximum operating pressure: 150 psi
Fig. 7-1. Dimensions, No. 800-814 traps.

Table B-7, SIDE INLET, SIDE QUTLET -CAST IRON TRAPS WITH INTEGRAL STRAINERS

L#F

- A ! . Add suffix "CV" to Trap No. for internal check valve, “T” for thermic vent hucket.
—f, Trop No, e 281 852 883
Pipe Cannections Available Yror4® | Wror%” | %ot | %% 10or
Stramer Blow-Down Connactions %* %' % 1%
q A" {Fiange Diameter) KN B 5 7
T ¥ e N H A B (Heighty 51347 Pas* %" 12%"
RN *G" (Face-to-Face) Eid 57 [ %"
. 70" (Boltom 1o C/L Inigh) D [ %" %"
¥ y PT-(Body Wall Thichness) " Yo' W j . A
y Number of Bolls [ 6- 6 6
N Diameter of Bolts % % % W
NN Weight A 51k 16 1bs, W5
\\\\\_-_&\*',’H Maxlmum Design Pressure, psi #2250 250 250 250
[ *Can NOT be furnished with both thermic vent bucket and check talve.

~ Fig. 7-2. Dimensions, No. 880-883 traps, ~ Maximum operating pressure: 150 psi

Table C-7, BOTTOM INLET, TOP OUTLET CAST IRON TRAPS

-Add suffix "€V to Trap No. for intemal check valve, T for thermic vent buckel,
Trop Ho. it} Y] 3 Z 205 a6
[ Pipe Connscilons Avail. P/ whRT B Ry | I 1P, /4 AT 14% 2"
“A" Flangs Diameter YT 5% 6% 77" [/ 0%
“H figight 5% N AT R SLE 7]
B “T"" Body Wall Thickness K" %" o % n* 7"
Number of Bolts 6 8 [ [ [ [¥2
Diameler of Bolls £y P w & V! %
Weight 6 Ibs, 12 [bs. 21 Jbs. 35 Ibs. 47 Ibs. 18 1bs,
[Maximum Pressure, psi 750 750 750 750 750 750

Use certifled print
for exact dimensions. .

| WA-TEX 001405
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ARMSTRONG CAST IRON TRAPS FOR LOW PRESSURE SERVICE—

TRAINING DETAILS

PAGE 200

For pressures to 30 psig. ..
capacities to 6,800 lbs/hr

Armstrong traps for low pressure service
‘have been developed especially for drain-
ing unit heaters, preheat and rehest coils,
converters, hot water generators, eto,
where steam supply is intermittent. The

- design of these traps gives high-air vent-

.| Boitand Nut Set | No. BG0T and 8617 traps,

ing capacliy on start-3p and good eon-
densate drainage chavacteristics,

Successful drainage of steam heated
units under modulated steam supgly re-
guires careful attention to system design,
See the following:

Preheat and reheat coils. . pages 30 & 81
Unit heaters..... ... ..pages 32 & 33
‘Water heaters, . ..... AN page 40

Table A-8. CAPACITIES, ARMSTRONG

Capacities given are continuous discharge
capacities in pounds of condensate per
hour at pressure differential indicated.

TRAPS FOR LOW PRESSURE SERVICE

Data based on repeated tests under op-
erating conditions with condersate as
close as possible to steam temperature.

Trap No. 860T 8517 8627 863T 864T

OicasSize | e | %o | W | | we | wr | we | W | % | W
T T % | 19T | 19| 350 | 191 | 90 | 53 | 1400 | 60|

was! a0 | w0 | soo | 2o | B0 | 30 | 1at0 | g0 | piED | 1500

Aont 20 |15 | 395 | 20 | 740 | 500 | 618 | 1040 | 7600 | 1500

7'} B0 {145 | 250 | se0 | es0 | @oo | s | 1200 | 2000 | 2150

i 2 105 | so0 | 425 |10 | e | 2300 | 1600 | 3700 | 2800
rE8 51 200 |2 | es0 | 4% |12e0 | 960 | 2600 | ts6v | 4160 | 3280

Sns ¥l w5 | 250 | 750 | se0 jaso | 070 | 2780 | 2080 4

L § | ato | 275 | o3 ) e {1600 | 1170 | 2000 | 2233 | 4800 | 3000
Est w | 560 | 250 | 950 | oo {1900 | 1470 | 3500 | 2800 | 5800 | 4800
85 15 | e | 200 |60 | 7e0 | 2100 | 1600 | 3000 { 3200 | s50n | G4no
g 0 | 60 | a0 1800 3500 6000
2% 460 940 1900 3300 6500

30 500 1000 2050 4000 £800

Tahle B-8. LIST OF MATERIALS

. Name of Part Wateria)
Cap and Body -?0.000 lbs. Min, Tensile Cast
Ton
Inlet Tuba* Alloy Steel Pi
Basket Compressed Asbestos

90,000 b, tensile strength
tap screws. All other cast
body traps 80,000 b, min.
tensile machine bolts.

Valve Seat Heat Trealed Chrome Steai
Valve aat Treated Chrome Steel
Valve Retainer Stainfess Steel
Lever Stalnless Steel

| Staifiless Steel

Stainless Steel, No, 863T
and larger buckets hava cast
iron weights.

Thermic Vent

Corrosion resistant “Dura-
Bucket bi-melal ilex”
Body Thimble Stammless Steel

*» Irvgal raised Inlet cost into body of No.
&9&&.:

s

- = .

Optional Internal Check Valve
Internal Check Valves are spring loaded
stainless steel and screw directly into the
trap inlet or into an extended inlet tube
having a pipe coupling at the top to save
fittings, labor and moaney. Available for
all sizes except No, 860T,

INTERNAL
CHECK
VALVE

Fig. 8-1. No. B60 Series O.F,&T. trap with
internal check valve.

"PHYSICAL DATA

No. 860T No, 864T

Fig. 8-2, Open fipatand thermostatic steam
traps with side inlet and side outlet con-
nections. Cap and mechanism can be
removed without disturbing pipe
connections,

Armstrong 860T Series Traps

The Armstrong Open Float and Thermo-
slatic Trap is an inverted hucket trap with
three specinl features:

1. A thermostatic air'vent for removal
of large volumes of air encountered
on start up.

2. Discharge orifices sized to remove
large volumes of condensate at low
pressures.

8. Pipe conneetions sized to meet pip-
ing requirements of low pressure
service.

So designed, the Armstrong O.E&T.
trap provides the advantages of the in-
verted bucket trap in a “package” that is
eompatible with low pressure serviee re-
quirements, Most important among these
advantages are:

CONTINUOUS VEMTING of air and cur-
bon dioxide at steam temperatuve with-
onut a cooling lag.

SELF SCRUBBING ACTION handles dirt
by keeping it in suspension in the turbu-
lent flow of condensate under the bottom
of the bucket.

CORROSION RESISTANCE is assuted by
all-stainless steel working parts (except
for hi-metal strip of thermostatic vent).

DEPENDABILITY is nsswred by the ability
of the trap to keep itself clean and the
use of stainless steel parts. Additionally,
O.F&T. traps “fail apen,” a remote possi-
bitity but an important safety feature,

WA-TEX 001406
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b o

Table A-9. CAST IRON OPEN FLOAT AND THERMOSTATIC TRAPS

Gz Add suffix "6V Yo Trap No. for internal check valve,
1/4==§4,’ .
Nz, Trap No. 0T | ety [ se¥ | awT | 8T
SEN E Pigo Connactions w |1 | 1y 2
3“\ A" Fiangs DIAmeter 7 7 54 7 (i
RS 7B" Hein%t ‘ S | 6o | or | Ik | 137
\ | o 5 S L 1
N D" Botiom {0 G/L Tnlet g | & L0 N
§\\1&\\‘ **T" Body Wall Thickness ¥a* Ya® % " %"
T No.Bolis . 6 b [ [ []
D Diameter Bolls : A T % 7 7
Weight, 1bs. [ 3 15 28 47
Maximum Design Pressute, psi 250 250 250 250 250
Maximm Operafing Pressiire, psi N 30 30 k] 30
C— . Afl dimensions are approximate,

Uss certified print for exact dimensfons,

Ly T :
Q%g% f:" ‘L '@"”JIQ%ERAT!OR OF ARMSTRONG 860'!‘ SERIES 0 F & T. TRAPS _

g, a0t
Hparahon' h TR

rﬂf m . A ) Opera_tion At g
vent A ¥ W -, Mery Low Pressure ‘s Static Heag Only
N I I AR AT IR Y R T STl Y '.:.’A. e,

.
SV e et =y ——
. . R .

e = e

s

g CETR LY - Py o e . »o-“
ree g ‘:,« --1v.r; TR r-v..

1, sbéam 'teaehes-the : When steim pressure in the -
ucket.! “The bi-metal stnp is  unit i3 throttled, less fores-or
dde; ghmtgdﬂﬁnsdoswtbe ermie .. bucket’ weight is needed to’ ‘
dopa¥: 'vent Stem will then’ collect ’.open the valve. At 0,5 psi, far | Fig 9.6, .
¢ . example, a half ounce of watey (75 TIIARERFRTNTICR
" will open the valve of the largo <-AE atmosphenepresmre, cotie
-+ No, 884T tap. With the con: * lensato collecting, in-the drip 1
. densatoload for which thissize | leg pravents steam from redche
is used, intermittent operation * ing the trap. The trap body
‘would requive ‘more than six.. wand bucket fll with watm' and
discharges per second, Obyi-. . the discharge valve,opens
- onsly, this fs impossible, So, - wide.Condensate is discharged
~“the bucket positions the valve ';continuously with the trap .
’ to g{va continuous discharge. .. funchomng asg hqmd sea!

| WA-TEX 001407
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’l::l I.-—Fs’g'

A 2 - .‘.’t‘._l_,i" e
FSK E: F47%
j S—

7 - LA T

q N
AR
R 2 2 ’W/

\ 4 ; /

N 7 g - %’//

X AT Ha— | e AT

\ B %t 5 BB [ Y

RNE g ' 9 l /]

\ / % 'G P,

\ N /] T %

N N /] % ;

3 5 ) g’
Q % ny /
\ A : /]
I

G /7
Fig. 11.1. No, 312-416 Fi ..11.2. No. 312.416 Flg. 11-3. No. 312F-416F Fig.11-4.No, 5133F, No.5155F and
gcrawad connections. so%kst weld connections. fianged connections. No. 6155F with welded outletflangzs

and intagral Inletflange. No. 5133F
is shown, others similar.

£ AR eI TR RS SRR BT AT W e T e S ran L. 0T D S e B A P i -t i T
% Table A-11, SOCKET Table B-11, FLANGE DIMENSIONS

WELD DIMENSIONS Pipa Size} F1| F-2] F3| P Plpe Size} F-1] F2] F31 P

! vt Lo | | we | | sl asr| e | %

Rloo | 82 | S0 s | a5 el %o 18| %o sar] 3| el 0t

(l{ 1' 4%1 3%" 2l ‘Mb’ .n. 1' 5’/5' 4' 2' l%"

v | 855 | %° S Loieleier | 3 o | e (2 1 1A 6% | Ak 2y | 1Y

O Y T U MM A - R R N RS B

e A IV EO KAl B R R R

W {165 | %° AR N AN AR AR

T | 196 | % Y W e 3 L) Al

e e
7r 2406 | %’ e liee | a1 25 | 1ige
%7 ] 2906 | % e | T A o | T
3" | 35% | %" 2 |8 16kt | 3nr | 1"
-4 same as 1.D. of pipe stze used,

IR AN P Bt
571 2k 1 115
15718 16%7)2%" | 1%
27 jouTiens (3 2

500 ¥, Std,
2530 1b, Std
£
-~
N
x

oy

- Table C-11, PHYSICAL DATA, FORGED STEEL TRAPS
Add suffix “CV" to Trap No. for internal check valve,

[Trap Ho, SCREWER oF SW | 910 |3 | a3 | 8 T I 45 . | ta | 61 ] s ] 61
Trap No, FLANGED 310F 312F 313F -314F 315F 316F AL3F A15F +416F 5133F S155F S155F
[Pipe Conneetions Avell, | Both: | Vo | oAl | Ve |1l e | Von 2 [k P | P | VAo [ o 1 [ Pl T
[ A Hlangs Diamaler 7 A 87 | %e | 1 | AT | WA | 1% | 8% | 1o [ 1i%°
"5 Helghl, Swewed O S| P’ | 1% | Top | D% | 1 | 14 | U | 15 W% | W | 6% | 0%
| TBE" Helght, Flanged | 11" | 0%~ | T%* | 1a%7 | 15 | oW | 9% | 164 | 2 | B4
75" Botly 0.0, 7 S A 7 O I N 7 L A i

YA W’ 17" %7 % 1 | ¥4 1%°

=f = ®

K" C/outlet o G/miot Y 1% 1% | 15
),

“T Bo&y Wali Thickness [ A’ s As* W* % A" 135 5 |
Wuniber of Bolls .- ] 3 ) 8 5 10 8 E) 12 8 10 10
Diameter of Bolly' %" 1Y %* % n" n" % 1 v %" Studs| 1* Studs pﬁ'%
Diameter of Bolt Clrefa 3%° 5%" 6%” %" 8 10” h” 8%" 10%5° 6% 84" 93"
Wé’ﬁhb Scr. or S.W. 100bs_ | 304bs. | 471bs. | 75 Mhs. o0 §bs, 160 1bs. | 65 lbs. 1221bs. | 1551bs.] 93ibs Jiﬂhs. 255 Ibs.
- {Weight. Flanged 1210s, | 3libs. | 49bs. | 781bs. 95 Ibs. 1631bs. § 731bs. 1361bs. | 20010bs.] 1051bs.} 2081hs,| 306 bhs.
}Fabricated trap. All dimensions are approximate. Use certified print for exact dimensions.

.
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TRAINING DETAILS PAGE 203
ARMSTRONG DUCTILE IRON TRAPS |

Armstrong stocks one size of ductile fron
teap in two body styles—side inlet, side
ouget or right angle with side inlet and
bottom outlet. Capacity is identical to the
Nos, 811, 211 and 881 for pressures of
250 psi or less. At pressures from 250 to

steel trap No. 310 as given on E:ge 0.

Ductile iron tra]ps may be substituted
for the bottom inlet, top outlet No. 310
when straight through or angle pipir:lg is
more economical, They are also used at
pressures below 250 psi for those services

pressures to 400 psig. .. capacities to 1060 Ibs/hr

v

is needed for optimum safety,

The mechanism js identical to that used
in the No. 810 forged steel trap. Recom-
mended maximum working pressure on
saturated steam or cold water is 400 psi.
Maximum design pressure-temperature

400 psi capacity ix the same as the forged  where their exceptional shock resistance

limitation is 400 psi at 650°F
. Table A-12. PHYSICAL DATA — DUCTILE IRON TRAPS '

i
§S§‘,H‘%l Trap No. m m
s Pipe Connections Available %e, %" %' %’
# Bolting: 6—%s" Carbon Stest T Garbon Steet
T 120,000 1.5, { 120,000 T.S.
- Waight Tls. | 7ibs
w80 800
» & 125 950
I Wi 860
B 2 20 760
S B 30 510
a 400 550

Fig.-12-1. Dimenslons, No. 711
. with horizontal streight through
- connections.

ARMSTRONG CAST STEEL TRAP WITH INTEGRAL STRAINER-

iz 2T LA S NI SMIXT [ Ay p IR OIS 0, th T ReT stelgrpmend ete tormamiass e et .o

Fig. 12-2. Dimensions, No. 701

with right angle connections. All dimensions  Use certifiad print

are approximate. for exact dimensions,

for pressures to 600 psi saturated steam . . . capacities to 4400 Ibs/hr

-

For services up to 600 psi where horj-
zontal in-line pipe connections are pre-
ferred, Armstrong offers the No. 983 cast
steel trap with integral strainer. A choice
of screwed or socket weld connections or
welded-in flanges is offered, Crpacity is
the same as the No. 883 cast iron traps at

- pressures below 250 psi, the same as the

No. 818 forged steel trap at pressures
from 250 to 600 psi.

The No. 983 trap body and cap are
ASTM A-216 WCB cast steel. The mech-
anism fs identical to that in the No. 313
forged steel trap. Recommended maxd-

murm working pfessure on saturated steam
is 650 psi. Maximum working pressure
on cold water is 1000 psi. Whils the
design pressurc-temperature limitation is
600 psi at 750°F, the No, 983 trap is not
recommended for superheated steam
service.

Table B-12, PHYSICAL DATA — NO. 983 CAST STEEL TRAP

% l 7 i Trap No. 83
u“g; ,ﬂ Pipe Connections Avaifable LAY
T O . = | “01" Faca-do-face (Manged)
= %‘; A ny e pipe shze 134"
Tow f W %" pipe size 1Y
® .:: ; 1" pige size 105"
2 ; 4 Shipping W, (Strewed Gonny 45 [bs.
A AR
PRI Also availuble with American Standard raised face
¥y > or flat face flanges or with tongue and groove, ring
R joint or concentric groove ruised face finnges.

Fig. 12-3, No. 983 trap with
screwad connections.

Fig. 12-4, Dimensions, No, 883
trap. Dotled lines show flanges
welded to body.

All dimensions Use certified print
are approximate. for exact dimensions,

| WA-TEX 001409
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TRAPS FOR DRAINING WATER FROM COMPRESSED AIR

(D T SEEHATTID T I AOTRI T v S Vg, G, M d s )

Armstrong compressed air traps are vsed
to remove water from compressed air and
other gases. They will not separate the
molsture particles from compressed air
but do provide dependable, automatic
drainage of liquid from intercoolers, after-
coolers, receivers, separators and drips.

Heavy Oil and Water Service
Use Armstrong No. 213 BVSW Inverted

Bucket Afr Traps because the valve is at .

the top. Oil is discharged first and the
inverted bucket floats and sinks freely
when the body is full of water instead of
¢old heavy oil. The No. 213 size is the
smallest trap that will give dependable
service on 2 heavy cold eil-water mixture,
Operation. The No. 213 BVSW operation

is quite similar to that of an inverted .

bucket steam trap (See page 3). How-
ever, the air that passes through the
bucket vent cannot condense. Instead jt
{s discharged intermiitently ahead of oil
and water, The yolume of air vented is
about 10 scfh.

for pressures to 1000 psiyg

Water Only Service
Use Armstrong Ball Float Compressed
Air Traps.
No. 1-LD Liquid Drainer. This modestly

+ priced free-floating lever air trap assures

positive drainage of moderate vohumes
of water at pressures up to 250 psig,

Nos, 2-LD, 3-LD, and 6-LD Liquid Drain-
ers answer large capacity requirements
for positive automatic drainage at pres-
sures to 230 psi. Available in forged

. steel as Nos, 32-LD, 33-LD, and 36-LD

for pressurcs to 1000 psi.

No. 21 Ball Float Trap, The ball flcat and
other working parts are made of stuinless
steel for long life. No. 21 traps are used
to drain smell separators, low points in
air lines and drip pockets ahead of risers.
Maximum operating pressure is 250 psi.
High Pressure Service, The No. 21-312,
a forged steel version of the No. 21, but
with a Jarger float, is good for pressures
to 750 psi.

Operation. The discharge from the No,
21 is continuous, The opening of the
valve is just wide enough to remove the
water as fast as it comes to the trap, Thus,
at Himes, the valve is barely cracked from
its seat,

Grit Hazard, It i3 possible for grit or fine
seale to ]odgée hetween the valve and seat
of the No. 21 and thereby prevent clos-
ing when the load decreases. To answer
this not uncommon problem, Ammstrong
offers the Snap Action No. 71 Trap.

No. 71 Snap Action Trap. In this design
energy is stored in a flat stainless steel
spring that replaces the conventional foat
lever, When the trap is nearly full of
water, the spring snaps past dead center,
opening wide the valve, During discherge
the process is reversed. Do not use the
No. 71 when the load exceeds 120 Ibs/br,
High Pressure Service, The No. 71-815
is a forged steel trap with the No., 71
snap action mechanism that operates at
pressures as high as 1000 psig.

, DETAILED JNFORMATION ON LIQUID DRAINERS IS GIVEN IN BULLETIMN NO. 401, AVAILABLE ON REQUEST

VENT

L T

)
QUTLET
Fig, 14-1, Fig. 14-2. Fig. 14-3, Flg, 14-4, Flg, 145, Fig., 14-6, Fig. 14.7,
Ho. 213 No, 1-LD, Nos, 2.LD, Nos. 32-LD. No. 21. No. 71, No, 21-312.
BVSW. cast iron 3-1D, & 6-LD 33.LD, & 36-.LD cast iron. cast Iron. forged steel.
' - cast iron. forged stesl,
cast iron.
Table A-14. PHYSICAL DATA ARMSTRONG COMPRESSED AIR TRAPS
. Inordering, specify trap number and maximim operating pressure and state “for water discharge”
tnvarted Guided Frea Floaling Lever Drainers Fixed Leyer Dralners
Bucket Cast lron (ASTM A-278 Class 30) Forged 1030 Carbon Steel Cast lron Forged Stes}

. Modal _Numi;er 213BVSW | 1-1D 2-1.D 3-.D 6-LD 32-L0 | 33D | 36-LD 21 7 21-312 71-81%
f’up"e Connections, in. Vo %, 1 % v, % %, 1 1,2 | W%, % %, 1 1,2 | %% %, | %% |%, 11
A' Diameter, in. 6% 3% % 5% 0% 6% [ 1% 644 8% % 9%

“”'ﬁ' Relght, in. 10%4 A 8 10% 17 1045 11%¢ 1 % 104 10%s 15%
weight, Ibs. ] 21 [ 13 22 80 31 49 63 3 29 30 92
Max. Fre&sure, 0\ @ 100°F 250 250 250 250 250 500 an 1000 250 250 750 1008
9100 375 3700 9500 45,000 3700 9500 45,000 1900 Hs"y* | 2500 7y
5000 3 | a0 | o0 | w0 | ot | w0 | 200 | a0 | o | G el
5000 900 1800 |(225)5000] 22,000 2450 3850 18,000 550 Ch* 1150 M
— - - - —_ 2600 3400 17.000 - - 980 Ja6)*”
- - - - — —  }(900) 3500} 14,500 — — = (50N

*For optimum spring life snap action iraps should not be used where loud exceeds 120 pounds per honr.
14" outlet connection M dimensions are approximate. Use certifled print for exact dimensions,

' WA~TEX 001410
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for pressures to 1000 psig

@ air vents are de-
sfgned 4o vent air from hydronic heating
systems, water service lines, water storage
fenks, centrifugal pumps, gesoline lines,
solvent- filters, ete, Operation is com-
pletely automatic. Simple design and

,g;.télity mechanisms make operation trou-

-free and maintenance infrequent.
A variéty of sizes and designs are avail-
able to meet service requirements:

Ne. 1-AV Automatic Air Vent is 2 com-
pact vent designed angd builk for positive
setion and the overall reliability essential
to automatic venting, s float and free-
floating lever are shainless steel, Valve

-, and seat are heat treated chrome steel.

It may be ordered with a 4" drilled and
tapped test petcock connection in the
cap, with or without peteock.

Nos. 2:AV, 3-AY, and 6-AV Automatic
Alr Venis are ' cast jrom, free-floating

glever vents for larger capacity require-
“Glents at pressures to 950 psi.* Float

and mechanism are stainless steel,
valve and seat are heat treated chrome
steel. Available in forged steel as Nos.
32-AV, 33-AV, and 36-AV for pressures
to 1000 psi. All sizes utilize a guided
free floating lever that provides reverse
leverage on closing that multiplies the
closing force to assure tight shut off of
the valve, ’

fNo. 21-AR Automatic Alr Vent js the
deluxe vent that is widely used in critical
services. The valve seat is fitted with a
resilient Viton-B insert that assures leak-
proof operation even if a particle of dirt
or grit should become lodged in the valve,
The float and direct acting single lever ars
stninless steel, Available with Forged steel
body as No. 21-312-AR.

More Detailed Information:

Bulletin No, 451, Venting any gas from
any fiquid.
Bulletin No. 454, No. 1-AV Vent

L ST R T TV LT RN I
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RGING AIR FROM LIQUIDS

TSN T S ens KL RV ST A LN 45 TP

Hook-tps of Air Vents
- water

KEY:

Fig.15-1. After float
closes valve,capac:
ity of vent is lim-
ited to0 amount of
air that can rise
through water In
connecting pipe A,

£ ar

Fig, 15-2, With the
2-pipe hook-up
shown, valve can
open wide and air
can enter through
vent tine to give
capatcities.shown
in Table A.15.

Fig. 15-6. No. 21-
AR cast Iron vent.

Fig. 18.3. No, 1.AV
cast iron vent.

Fig. 15-4, Nos, 2.
AV, 3-AV, & 6-AV
cast {ron vents.

Fig. 158-5. Nos. 32.
AV, 33-AY, & 36-AV
forged steel vents,

Fig. 15-7, No. 21.
312 ARforged stee}
vant,

.- Table A-15. PHYSICAL DATA ARMSTRONG AIR VENTS
* In ordering, specify vent number, maximum operating pressure, sp. gr. of Hquid and state “for air venting.”

Tulded Frea Floaling Lover Venis ) Fixed Lever Vents ‘
. . Cast Iron (ASTM A-278 Class 3D) Forged 1030 Carhon Steel Cast fron | Forged Steel
) y L Model Numbor 1-AV 2-AV 3-AV §-AV 32-AVY 33-AV 36-AV 21 AR 21-312
. . .| Pipe Connactions, in. % %> B, % %1 1%, 2 %, % A, 1 14,2 B, % Yerta
:’-‘-’.;%"‘: A" Diameter, In. 3% A 6% 10%;s [] 8 11% 61 6%
.- “E” Height, In. 5% 8 10% 17 0% 11%s 174 % 10%¢
Welght b5, 3% 13 22 80 3 49 163 8 30
Wax. Pressure, psi @ 100°F. 160 250 250 750 550 300 1089 250 680
y 15 4.3 21 10 15 315 13
e R IR EENE RN RN RO
X , 8 o
shown In Flg, 16-2. i - —_ — -
1,00 sp. gr. liquid ;"-E I%g — - — = (5592 & (90%; 106 ggg - 3‘_"‘

*” outlet connection . AN dimensions are approximate. Use certified print for exact dimensions,

WA-TEX 001411



ITEM NO. B-35

TRAINING DETATLS

STEAM AT WORK . . . how the heat of steam is

PAGE 206

utilized

Heat always flows from a higher level to
a lower level. Starting in the combustion
chamber, heat flows through the boiler
metal to the water, When the higher
pressure in the boiler pushes steam out
of the boiler into the distribution s¥:tem,
the steam in the pipes will be at a higher

TRrt

temperature than the swrounding air.
Heat then flows from the steam through
the walls of the pipe to the air. This lass
of hent causes some steam to change back
to water. Steam distribution pipes are in-
sulated to minfmize this wasteful and
undesirable heat transfer, :

byl TRP-TE NI (s

When stenm reaches the uhit it is in-
tended to heat, the story s different. Hero
the transfer of heat from the steam to the
nir passing through an air hester, to the
water in a water heater or to the food in
n cooking kettle is highly destrable, Noth-
ing should interfere with thisheat transfer.

. o 50.3 psig
EY: [B) Condensate Ffisteam [ ] vapor 297_9p7°|:
. PRV “
SR mbu it e e (R
: or o .
b f———] i Trar i} o] y ;}m
4 3 i Y e—— egE[
‘;‘"ﬁm&:-nﬁ‘ Y 9 TR, F
- K-
g Trap
«y.. . o
v m— 1 AZ3 =RR
Vent —
LA - v e .
m’és Fig. 20-1 '
e
CONDENSATE DRAINAGE . . . why it is necessary
=Rk ST i J'ﬁ‘ﬁ":?-’?"l”"-’);"-‘” B YT vES MTUIORNY DLRITNC

Condensate js the by-product of a steam
system used to distribute and transfer
heat, Condensate forms in the distribu~ . .
tion system beeause of unavoidable heat
Josses. And condensate forms in heating
and process ﬂ}:ﬁpment becauss of heat
transfer from the steam to the substance
heated, All of this condensate must be
removed,

The Need for Draining
the Distribution System

Steam moves fast in mains or supply
lines~often at 90 miles per hour or faster.
A build up of condensate in these lines
can be poshed along by the fast moving
steam and turned into a battering ram
that can damage pipe fttings and regulnt-
ing valves or at least cause annoying
nolse, It is essentinl that this condensate
be removed as a “heavy dew” before it
can grow into a dangerous slug,

The Need for Draining

the Heat Transfer Unit
Obviously, condensate in the heat trans-
fer unit takes up space and, in effect, re-
duces the physical size and capacity of
the equipment. It must be removed

Eromﬁfl{ go that the equipment can be
ept full of stearn, See Fig. 20-2.

Water Hammer. Hot steam in contact
with condensate that has cooled below

KEY: Condensate Steam

Fig. 20-2. Coi} half fuji of condensate can’t
work at full capacity.

Flg. 20-3. Condensate alfowed to collect
in pipes or tubes Is blown into waves by
steam passing over it until it blocks steam
flow at polnt A. Condensation in area B
causes a pressure differential that allows
steam pressure to push the slug of con-
densate alonglike a battering ram o causs
water hammer.

the temperature of steam may produce
water hammer which is annoying and can
shorten the life of coils and tubes, See
Fig. 20-8, -

The Need for Removing
Air and CO»
The drafhage problem volves more
than just condensate vemoval. Air and
carbon dioxids gas must also be removed,

Afr may be in the bofler fecdwater
and it is always present on start up. Car-
bon dioxide gas is relensed in the boiler
from dissolved carbonates that may he
in the boiler feed water.

Effect of Air on Steam Temperature,

Tahle A-20 shows temperature reduc-
tion caused by various percentages nf

[EPONN

R R A L T R~ T RV L

Table A-20. TEMPERATURE
REDUCTION CAUSED BY AIR

Pressure) Temp, of !Temp. of Steam Mixed with
pslg {Steam, No {Various Percontages of Alr
Air Present {by Volume)
0% 20F,
10.3 2401|2343 | 2280
25.3 261.3 2610 | 2541
50.3 2980 2010 1 2835
75.3 320.3 3129 | 3048
100.3 338.1 3303 | 3218

NN TR Ay st
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_HOW.TO TRAP STEAM MAIN

»

Stoam Pressuro,peig | 2 | 15 | e | 1 | 10 S
Plpe | Wi, of Pips

Size | ParFt, {1hs.) . Pounds of Water Per Lineal Foot
4 1,69 030 37 - 043 051 063 071 075
221, 040 - 050 (57 68 085 095 106
272 - 048 059 063 082 101 114 127
1 3,65 065 080 410 136 153 171
579 104 126 146 174 |- 215 262 27
157 133 165 L190 227 282 316 354
911 162 .198 228 273 339 381 A26
10.79 190 234 271 323 Aoe 451 505
b, 14.62 258 352 Al A39 544 612 684
L reie g e 1897 335 A1 Al 569 705 795 882
W £ 2855 504 5 120 860 | 1060 | 1390 | 1340
Bl 40.48 J14 B8 1.02 121 1.50 1.69 1.89
127 §36. 945 117 1.35 161 200 2.24 2,51
14~ - 68, L1 1.37 158 1.89 238 -1 284 294
16° - 83, 146 1.81 208 249 . 308 347 3.88
' 13 . 105, 1.85 2.28 2,63 315 390 4.40 490
200 L0123, . FAT 268 . |.308 - 369 457 615 575
24* 171 3.02 3.12 429 5.13 6.35 7.15 8.00

Ay
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Jection of trap sizes to drain steam
ains depends on the warm-up method
that will be used—Supervised or Auto-
matie,

Supervised Warm-Up is widely used for
initial heating of large diameter or Jong
mains, Such mains may be warmed-up
“only once in a life-time.” The engineer
takes no chances with such mains.

The “drip valves for free blow to the -

am'mssphere" as called for by the Amer-

fean Standard Code for Pressure Pipin

are opened wide before steam is ndmitte
to the main. These drip valves are not
closed untl after all or most of the warm-

up. condensate has been discharged. .
- Then, the traps teke over the job o

18-

mdving condensate that may form under

operating conditions. - :
Warm-up of principal piping in a

- »
SR .

power plant will follow nmuch this same
procedure,

Automatic Warm-Up. Here the boiler is
fired, letiing the mains and some or all
equipment come up to pressure and tem-
perature without manual help or super-
vision,
Trap Selection
for Autematic Warm-Up

Trap Spacing divectly affects trap sizing,
Under conditions of full pressure and low
gteam velocity, condensate will flow by
gravity. to the low spots in the main. You
must provide drip legs and traps at all

Tow spots or natural drainage points such .

as:
Ahead of risers
Ends of mafns
Ahead of expansion joints or bends

~ ‘fable A6, THE WARMING-UP LOAD, Schedule 40 Pipe.

~ s

S

Table B.26: PIFE WEIGHTS PER FOOT |

in pounds. - - .-
Plps | Schedule | Schedule | Schadula | KX
LSize |- 40 8 160 Strong
big 1.69 217 2.85 3.66
M 220 3.00 3,76 521
Wy 272 363 486 641
g 3.65 §.02 7.45 903
) 2% 518 7,68 1001 | 1369
o3~ f- 7867 |10 1432 | 1858
“f ). sl 1281. 1 - — 22.85
& |7 10091 1498 2260 | 2754
%462 2078 | 3296 | 385
8,97 2867 4" 4530 | 5316
28,55 43.39 7470 } 7242
4048 5474 | 16
53.6 836 161
63 .. .1 1n 0.
83 - | 13%
105. 171 308,
123, 200 .| 379
171 297, 542

Pressure

peig. 5 1.8 2.0

Orifice Pounds per hour _*
% 31 52 il
© [ No.3B 49 69 121
% 73 103 140
b/ M 94 134 182
¥a* 148 209 284
" 214 302 410
g 295 411 559
w' o 37 535 728
%" 482 680 925
s .| 595 84l 1,145
Ha" it 1,010 1370
%" 851 1,205 1,640
7" 1,160 1,640 2,230
4 1,515 2,140 2910
He® 1,875 2,650 3600
. 2,315 3,350 4,550
% 3,106 4,160 5,400
A" 4,225 5,700 1,250
14" 6,240 8,400 10,700

Table 0-26. ORIFICE CAPACITIES AT
LOW PRESSURES. Use only for sizing
traps for avtomatlc warm-up.

Note: For higher mintmum pressure use co-
pacity ratings in chart on poge 26. Be sure
orifice selected will vpen at the maximum
working pressure.

. %

Ahead of valves and regulators
Where there are no natural drainage
ofnts, drip legs and drain traps should
g provided at intervals no longer than
about 500 feet, Remember, steam mnin
condensate should be drained while jt is
n] “heavy dew” rather than a dangerous
shg.

Drip Legs ave provided tos

1. Let condensate escape by gravity
from the fast moving stem);l.gr

2. Store the condensate-until the pres-
sure differential it great enough for
the steam trap to discharge it.

Size of Drip Legs. Automati¢ warm-up
systems should have drip leg the same di-
ameter as the main and long enough tos

(s

H

Em

Fig, 26-1, Trap dralning drip leg at riser.
Distance “H” in inches —- 28 = psi static
head for forcing water through trap.

el

-3

Fig. 26-2, Trap &ralning strainer ahead of
P.R.V. “H” In inches <+ 28 = psifor operat-
ing trap during auiomatle warm-up.

Fig. 26-3. Forged steel trap draliing drip .
leg on main under supervised warm-up.

WA-TEX 001413
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_1, Provide storage of condensate until

) there i3 positive pressure.

. Provide static pressure head so trap
can discharge condensate before a
positive pressure exists in the main,
See dimension “H” in piping draw-
ings.

Trap Sizing

Siep 1. Use table A-26 to determine con-
densate produced in warming Scheduls
40 pipe to 210°F or 2 psig, This is the
warming-up Joad for steam trap sizing.

For steam pressures and pipe sched-
‘ules not covered by the teble, the warm-
ing-up load can be calculated using the
following formula;

WX (-t X 114
= -

C = Amount of condensate
W = Total weight of pipe
(See-Table B-26 for pipe
-weights)
ty = Final temperature of pipe
ty = Initial temperature of pipe
L = Latent heat of steam at final
temperature~See Steam Table
on inside front cover.
114 = Specific heat of wrought or
&8 steel pipe

i

: Step 2. Divide warming-up load by num-
ber of minutes required to rench 219°F
or 2 psig to get pounds per minute. Mul-
tiply by 60 to get pounds per hour,
Step 3, Pressure differential for tap siz-
ing will be 1 psig for every 287 of head
between hottom of main and top of trap
~See Fig, 26-1.

Cc

TRAINING DETATLS

Step 4. Pick-orifice size from Table C-26
and select trap size From the chart on
page 26.
Example: “Automatic” warm-up load is
750 Jbs/hr at warm-up pressure of 1
psig. Final pressure is 125 psig, Refer to
the 1 psig column of Table C-26 where
ou find a 54" orifice will handle 841
bs/hr. Going up the 125 psig pressure
line of the chart on page 26, you find that
the No. 214 or No, Bl4 trap can open a
He” orifice. This is the size to use,
The actual 841 <+~ 750 or 112 to 1
safety factor in the preceding example
will xesult in a really-gencrous safety fac-
for because:
1. Presswe can not drop bslow the
minimum or statie head in drip leg,
2, As pressure rises in the main, trap
capaclty inereages, .
3. As pressure rises, warming-up load
decreases faster than increase in ra-
diation loss from insulated main.

Trap Selection
for Supervised Warm-Up

Trap Spacing. Drip legs and traps should
be located at all natural drip points or at
intervals not to exceed about 500 feet.

Drip Legs for a supervised warm-up

" main need not be as large as for an auto-

matic system. Here the emphasis is on
removing condensate from the fast mov-
ing steam rather than on storage capacity,
Even so, it is good practice to use pipe
dinmeter drip legs up to 4 pips size and
at east 4” diameter legs fgr the larger

- pipe sizes.

" Trap Sizing. If the warm.up is 100% su-

PAGE 208

pervised, traps will be sslected merely
to discharge condenzate produced by ra-
dintion losses, Table B-27 shows conden-
sate per lineal foot of insulated pipe, In-
sulation was assumed to be '75% efficient.

For pressures or pipe sizes not in-
cluded in the Tables, use the following
formula: .

AXUX(~t)E
C= A
C = Condensate in 1bs per hour
A == External avea of pipe in square
feet (see table on page 48)
t; = Steam temperature, degrees F
ty == Alr temperature in degrees F
L = Latent heat of steam
U = Btu per sq, ft. per degree tem-
eratwre difference per hour
rom Chart A-27
E = ] minus efficiency of insulation
{Exarnple, 81% efficient insula-
tion: 1 —.81 =.190r K = .19

Safety Factors. Traps installed between
the boiler and fhe end of the steam main:
2 to 1. Traps jnstalled at the end of the
main or shead of reducing and shut-off
valves that are closed part of ‘the time:
Stol.

Replacing Existing Traps
If the trap to be replaced has mever
Incked capacity, yon are perfectly safe‘in
using an Armstrong that has an orifice
size at least as large o5 in the trap re-
placed. .

But if main drainage has not been
satisfactory,  follow the selection proce-
dure given on these pages. Install a drip
leg if needed.

TEMPERATURE DIFFERENCE

. CHai't A-27, Btu HEAT LOSS CURVES, Unit heat lnss per sq. B

ft. of surface uninsulated pipe of various diameters {also flat e e e i e Tl
surface) in quiet air at 75°F for various saturaled -steam n Y
;- - pressures or temperature differences. ? :
Table B-27. CONDENSATION 1N INSULATED PIPES carrying g 7 //, 4
saturaled steam in quist air at 70°F. Insulation assumed to g s i
be 75% efficient. - £, 5
Proseurepsig - | 16 | 9 | 60 | 15 [ 180 | 29 g o4 = 4
2 A0 40
Plpa |53, Ficher 3 Z
Siza neal Ft. Pounds of Condensate per by, per lineal ft, g as } 2.3
il [m % ] o nl 2] u £ N 7= >
L <L O I Y] 09 32 1 A7 w30 A 28
SiEIEIEIR I == -
el | Bl al 2|z R 2
SRR T 8 1 o} 3B} s # o8 [ig 2 s 25
Blw | 2] 71 21 3 R I o % 7 24
K3 BT 2 130 By oM £ g Wit
8 | 2 27 1.3 44 1 8 g 23 4 2
AEIR I IR : 1/
213w sl g s | o g =
1S TS B T T - L B 1 = 2 215
. A2 105 | s | ||
' PR D |
B o | sl im s | s 83 % ZRgig g8Fgd
. 9 ‘84 1'90 ].45 1'71 2'03 PRESSURE 1N 195, PER SQUARE INEH“

| WA~TEX 001414
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SIZING TRAPS FOR SUBMERGED ENMBOSSED COILS

TRAINING DETAILS
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F NI TR

(L=

eneral the drainage of embossed coils
i iu]ar to the drainage of %ipe coils of

tion. Embossed cofls

the same

- can be of the multiple header type or

serpenting t{pe They are efther double
mboss

or single e ed.

For maximum coil output, trap ench
coil independenﬁg; This is a “must” when
coils are syphon ed.

Syphon Drainage. Embnssed coils fre-

uently are used for heating open tanks
&roug{ which it i not practical to make
a gravity condensate drain connection.
Condensate must be syphoned from the
bottom of the coil over the tank wall to
the trap (See Fig, 85-8), To keep the coil
drajned, the minimum steam pressure in
pounds should never be less than the
syphon lift in feet, Use “LV” (enlarged
vent) traps installed below the high polnt
of the syphon. .

Short Clrcuitlng. When the embossed

D

TYTHT

coll in Fig, 35-2 s suspended vertically
in a tank, short circuiting complicates
syphon drainnge. Schematic deiBF Fig,
85-4 shows channels 1, 2 and 8 reg acing
the multiple channels of Fig, 85-2. At
start-up, condensate will fill the Jower
sections of channels 1 and 2 because
steam ean short circuit through channe! 3
to close the trap, Condensate formed in
channels 1 and 2 will xise to the drain
point of channel 3 and be syphoned to
the trap. Afr accumnlation in channels
1 and 2 reduces the heat transferrate and,

therefore, the presswre drop. Thus, in-

. creased pressure in chaunels 1 and 2 will

force out condensate and vent the air.
Once purged the process will be re-

peated.

Thermostatic Control, When tank tem-
pemature {5 regulated antomatically, the
temperature control valve frequently will
tlose to the point where a vacuum will
be formed in the coil. Drainage becomes
impossible with negative coil pressure.

SAFETY FACTORS FOR SUBMERGED EMBDS.SED ColLs

A vactum breaker check valve should be
jnstalled hetween the control valve and
the cofl to admit air to the coil when the
vacuum forms. See Fig, 85-8,

As the control valve starts to xeopen,
incoming steam heats the air in the cofl,
causing the air to expand and build up
enough pressure to force the water up the
syphon and into the trap. Air quickly
eseapes through the “LV” trap bringing
the coil to steam temperature,

Determining Load, The amount of con-
derisate on which trap selection is based
must be determined for each individual
application. The consulting engineer or
coil ‘manufacturer should know the Bt
per hour design heat transfer rate for the
particular coil installations, Dividing this
Btu figure by the latent heat of steam ot

the operating.steam pressure will give s -

condensate load in pounds per hour. To
size traps, use the recommended trap
selection safety factors given in the cap-
tions with the drawings.

.rw‘q

Flg

£

' ' i
. N ) c
- . .
’ ' - )
. . M \_“ L
" Fig. 35.1. Serpentine coll, gravity drained.
- ‘Trap selection safety factor, 210 1,

Fig. 35-2. Multiple header coil, gravity
"o ‘ dralned, Trap sejection safety factor, 3to 1.
VACU/UM BREAKER

2

Kay:
A steam
4 condensate

a Flashing
< Condensate

Al

4/

Fig. 35.4. Shortcircujting of syphon drained
coll. Trap selection safety faclor, 4 to 1
with "LV"—»CV" trap.

Fig. 35-8. Thermostatic controlled colil
syphon drained. Use vacuum breaker
*  ¢heck valve, Trap selection safety factor,
¢ 3to 1 with “LV"—*CV” trap.

NOTE: “LV” trap has enlarged bucket vent (see explanation under Syphon Drainage,
page 38). GV indicates trap equipped with tnternal check valve,

: WA-TEX 001415
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‘When condens'n.te must be lifted above

the gravity drain point to xeach the teap, .

a syphon exists. Tig, 87-1 shows nn ex-
teennl syphon — one surrounded by air.
Fig. 87-2 depictg an interna} syphon —
one surrounded by steam,

External Syphon (Fig, 87-1). As soon as
condensate flls the water seal, no more
.steam can flow to the syphon pipe, Radi-
ation loss from the syphon causes con-
densation and a pressure drop. This
allows full steam pressure in the unit to

- force condensate up the syphon pipe.
The water seal may brenk und reform
more than once before enongh conden-
gate hns accumulated to flI the syphon
and reach the trap.

Height Limitation. Theoretieally, con-
densate will vise 28” in the syphon for
every Found of pressure differentinl, To
use ol

corrdensate would leave none for forcin
condensate through the trap orifice. §
safe rule is one foot of lift for every
pound of pressuve differential.

Flash Steam In External Syphon. As the
essure drops pbove the condensate tn
%{Jhon pipe, flashing is Tikely to oceur.
very 28" rige in condensnte level re-
quires a pressure drop of 1 psl. With
condensate entering the syphon at, say,
15.8 pul n hift of 7 feet requires the
syphpn stenm pressure to drop to 12.8
pst. Ignoring heat loss from the syphon

3
E

l{ Key:

! )

3 B8 steam

t

g Condensate
5 % flashing

: Condensate
¢

n

WATER SEAL
Fig. 37-1. Steam main in trench with trap
installed at ground level—an EXTERNAL
SYPHON, After water seal fills with con.
densate, radiation loss will lower the stcam
prassure in the syphon,

of the differentinl for elevating

some (.84% of the condensate would
flash into steam. (See discussion of flash
steam Forfation-on. the inside front
eover.)

With a condensing yte of 1000 lbs/hr
there would be 6.4 1bs or 57 cu, ft. of
flush per hour, "This flash steam must be
vented to keep it from closing the trap
while condensate is waiting fo be dis-
churged.

Armstrong traps with enlarged bucket
vents (LV siffix to Trap No.) are re-
quired to vent the flash steam that forms
in syphon pipes. When ordering traps for
syphon drainagé didate the condensate
lond, the maximum and minimom pres-
sures and the amount of lift. With this
information vent size can he determined
accurately.

‘Where the trap is installed as in Fig,
87-1 it should be equipped with an in-
ternal check valve. Provide a loop nhead
of 200 series traps as shown.

Internal Syphon (Fig. 87-2). Here there
is no radiation loss from the syphon pipe
surroundled by steam. Condensate rising
in the syphon flashes readily nided by
the smal{ heat flow to the syphon. Vent-
ing of flash becomes impérative if slug-
gish drainage is to be nvoided,

Ei;FEC;I' OF SYPHON PIPE SIZE

“:REDUCED (R
PRESSURE §

Fig. 37-3. Oversize syphon. Steam can
pubble up through the condensale
without changing its density. Conden-
sate cannot reach trap until plpe is
filled with condensate.

Fig. 37-4. In correctly sized syphon
{ons pipe size smalley than nominal
trap size but not smaller than %)
steam bubbles, in effect, reduce the
density of the condensate and help
carry condensate slong to the trap.

I
I
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SYPHON DRAINAGE AND HOW TO TRAP REVOLVING DRYERS

STT CIMETTIWANON SIS w2 - SRV TR Y AR T R AR ot

Fig. 37-2. A ravolving ¢ylinder drained with
a syphon—an INTERNAL SYPHON sur
rounded by steam. No radiation loss from
syphon—oniy from the external piping be-
tween cylinder and trap.

How to Trap
Revolving Dryers

Traps for draining revo!vin;};‘ dryers need
entarged bucket vents, When' steun is
first turned on the enlarged vents pass
entrnined air rapidly. When all i hag
been discharged the dryer reaches steam
tempernture and the capacity of the large
vent i5 then nceded to prevent flash
steam from impeding trap operation.

Trap Sizing. Table A-37 shows experi-
ence-proven size recommentclntions by
size wid type of dryer. The order for
trips should specify “For syphon-dmined
eylinder service,” Also give the diameter
and length of the dryer, condensate load,
if known, as well as the maximum and
minimum steam pressures,

Table A-37, TRAP SIZES RECOM-
MENDED FOR SYPHON DRAINED
CYLINDERS

Frossura Trap
Type of Drysr Range Psi Size
Dry Cans:
23" x 50* 520 oLy
2170 800 LV
2% x 60 and up 5—20 8l
2170 8114V
Drum Dryets:
24" x 40" 20100 | 8121V
28" x 72 20100 | 813WV
36" 1 847 20100 | SlALY
427 x 120" 20100 | 2i5LV
Laungsy {roners—
Gylinder Type:
129x 727 100 81ty
14 x81° . 100 Bl1zLv
30¢ % 100” or 120" 100 8131V
36" x 100" or 120" 100 B4 LV
Paper Machine Dryers:
36" % 72" and 0—15 813LY
427 % 120° 16—-35 8131y
3650 813V
5170 813ty
48" x 180" 015 814ty
1635 gLy
36—50 84l
51—i5 sy
60 x 240° 0—15 A5V
1635 215ty
3550 A5y
51—70 2151V
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PIPE SIZING STEAM SUPPLY AND CONDENSATE RETURN LINES

Definitions:

Steam Mains or mains which eanry steam
from the boller to an aren in which mul-
tiple steam-using units ave installed,

Steam Supply Pipes which take steam
from steam main to steam-heated unit,

Trap Discharge Lines which move con-
densate and fash stearn from the trap to
a return Jine,

Condensate Return Lines which receive
condensate from many trap discharge
lines and carry the condensate back to
the boiler raom,

Pipe Sizing
Select pipe sizes large enongh to tuke
care of reasonable future expansion.

Steam Mains. The sizing and design of

high capacity steam mains is 2 complex

problem that should be assigned to a com-
tent engineer.

Tobles A~40 through F-41 will prove
helgfv.d in cheeking steam main sizes or
in determining main size for small plants.
Examplel:;j.gn e:dsﬁgg 8" steam zrfminlmay
) one department of a lwge
%')ith 8g800 Ib/he at 180 psi, ngs-
Hon: Could the steam use of this depart-

men be Increased to 8500 Ibs/hr without
anew sup;gzr linef

" Table E-41 shows that 1 psi pressure

drop is produced in 100 feet of 37 pipe
when supplying 8800 ib/hr. To increase
the flow to 8500 Ib/hr would produce a
pressure drop of B psi per hundred feet.
I the pressure drop and corresponding
decrease in stenm temperature is not oh-
jectionable, the existing 3" pipe can be
used, However, if this much pressure
drop 13 not permissible, an additional 8%
main will have to be installed, or the
existing 37 main will have to be replaced
, with a 4" main which can handle 8500

K R L

. ib/hr, In

1b/hr with a pressure drop of only 1 pst
per 100 feet.

Steam Supply Pipes, When a new heat-
ing or process unit i3 installed in an exist-
ing plant, Tables A-40-F-41 are entirely
practical for checking the size of pipe to
run from the steam maln to the new unit,
’é’he vixse of the ?;})les lifl best deseribed
solving a typl ems:
yAssumg a ggam rr;r:ion pressure of 101
to 105 psig. Unit Is rated to condense
800 b/hr, and 100 psig minimum §s ye-
quited at wit for quality production.
Measurements show 75 feet of pipe re-
quired, involving three standard elbows
g}us 2 globe valve. Allowsble pressure
op not to exceed 1 psi.
Asguraing that a 2" pipe will be
required, use Table H-41 to determine
equivalent length of pipe to be added to

- compenspte for fittings.

3-2Y standaxd elbows at 4.8 = 129 ft,

1—2” Globe valve = 46.0 ft,
- Total for valve and fitings ~ 5B.9ft,

Adding this to the length of the sugp]y
?ipe gives a total effective length of 133.9
ect~call it 1,34 hundred feet. Dividin
our maximum allowable pressure drop o
1 psi by 1,34 gives us an allowable pres-

sure drop of ¥ psi per 100 feet,

Refer to Table C-4} for 100 psi steam.
With a pressure drop of % psi per 100
feet, a 2" pipe will give a gow of 850
fgct, with a pressure drop of
only % psi per 100 feet the flow would
be 890 th/hr, However,n 114" pipe would
require a pressure drop of 2 psi per 100
feet for a flow of @80 Ib/hr. 132" pipe is
too small and the 2" is the size to use,

In the example just cited, if the steam
pressure in the unit s not critical, 2 18"
pipe could:be nsed which would give a
pressure drop of about 5 psi per 100 feet,

or about 6% pst for the effective length
of 133.9 feet.

Trap Discharge Lines. Trap discharge
lines usually are short. Assuming the tap
is properly sized for the job, use 2 trap
discharge Jine the same size as the tap
connections. At very low pressure differ-
entials between trap and condensate re-
turn pips, trap discharge lines can be
increased one pipe size advantageously.

Condensate Return Lines. Here again,
for medivm and Jarge-sized plants, the
services of a consultant should be cm-
ployed to engineer the condensate return
pipe or pipes. Table G-41 shows copden-
sate return [;:pe capacities when pipe i3
new and with the pressure drops per 100
feet specified. Usually it is considered
good practice to select return pipe one or
two sizes larger to allow for (1) increase
in plant capacity and (2) fouling of pipe

with rust and seale.

Traps and High Back Pressure, Back
pressures -excessive by normal standards
may be carried by design,or back pres-
sures may increase due to fouling of re-
turn lines, increase in condensate load, or
faulty trap operation.

Back pressure, high or low, has no ad-
verse effect on the operation of an Am-
strong trap. As back pressure goos up,
discharges become shorter but are more
frequent, However, the trap continues to
perform its primary function of discharg-
ing condensate with no loss of steam. See
explanation on page 3.

Back pressure does lower the pressure
differential and, hence, the capacity of
the trap is decreased, In savere cases, the

reduction in capacity could make it neces- -

sary to use traps one size larger to com-
pensate for the decrense in operating
pressure differential,

o TR s . N .STEAM SUPPRLY AND CONDENSATE RETURN PIPE CAPACITIES
- All capacities are shown in pounds per hour and are based on steam and condensate flowing in the same direction.

: “Table A-§0. STEAIS PIPE CAPACITY AT 6 P8I

Tablo 8-40. STEAM PIPE CAPAGITY AT 15 PSL.

Prossure drop per 100 {L. of pipe length

FlpaSize || -i= -« Prossure dropper 100 . of plpe length Pipn Sizo
b % [ h -] % % 1 . % % % % 1 2
gis v ) 6, ] 1 Bl % 5 8 1 7] 1 2
A ) 18 il 2 ] % 13 18 26 32 37 52
- d-w2.0, 3 44 5¢ . 8. 27 38 53 £5 76-] 10
LW O e - 68 9 120 140 1y 59 120 140 160 230
B 8 [ o0 | 150 180 210 14 91 130 130 220 260 360
25 -180 < 26 .1 300 310 430 2 18 260 31 450 520 2l
7 EERE Y/ 00 N B S ] 810 710 2% 300 43 600 740 860 | 1200
8- S .48 . & 20 113 1,300 3 560 7 110 | 1360 | 15700 A
| By ' I 50| 130 1,68 1,940 3% 80 | 1180 660 | 2040 | 23 | 33
£ .1 1040 <f- 130 1,940 2,380 2,750 4 1,180 ! 2350 | 2880 | 3330 | 4700
5 1930 -} 2560 3,600 4410 5,090 5 2180 | 3080 | 4350 | 5330 | 610 700
6 38 ] 4um- 1 5910 7.250 8,360 6 3,580 060 1 7150 | 8750 1 10020 | 14290
8 6,690 8,680 12,310 1505 1 17,400 8 7450 | 10530 | 14880 | 18220 | 21060 | 29,740
1 12020 | 15840 | 22460 27530 | 3L760 1 13600 | 19220 | 27150 } 33250 { 38430 7
2 10200 | 25420° ] 36050 | 44,150 50,970 12 21,830 | 3080 | 43570 | 53370 | 61,680
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T T T R LY .o e -, .- . -
S A '.A_u‘ STEAM PIPE CAPACISY AT 3D PSL. ° ey +‘Table E-41, STEAW PIPE CAPACITY AT 180 PSI,
Plpo Sizo | .~ - - Pressure drop per 100 . of pips longth .| Piposize Pressure drop per 100 £, of plpe fengin
m R % % % 3 2 tn. % % 1 2 5
1 m 1 19 28
% 16 2| a| B| @ % 2 # 2 o -
3 a5 & 7 9 | 12 % ; 5 o e i
1% 0l 8 w | uws | om | L = 1 oy &
firs 10 156 20 270 3lz 440 ] g3 Al .
’ 318 A6 545 530 892 1'}& 441 624 882 1,393
% | 5 & e 5 10m | 147 895 1092 1,260 1,785 2820
-5 5 1 953 | 130 | L 1905 | 2,690 24 1470 . 2080 | 2000 | 4G
. 8% - 1.1205 | 2010 | 2470 | 20 | 4 3 2,813 5,300 3,803 330
SEE EE AR AR BN IF INNIRERE R R R R
8 435 | sioo | &6 | w0500 | 12200 | 17,300 : W3 Bl | 2am | ew .| Erew
8 9000 . | 1z70D | 18000 | 22,000 | 25420 | 36000 8 R 4 R IR
0 164007 | 23200 | 33300 | 40250 | 46500 | 65, K 000 I e | gl R
12 26350 | 37250 | 57500 500 | 74,500 | 105500 | ¢ A ) : : !
" - Table B-41. STEAM FIPE CAPACITY AY 60 FSI. Tablo F-A1. ?EAM PIFE ’C“PA:;T: A'T zsolpsu :
- | pipasize Prassure drop per 100 ft, of pipo fength Plp'sHSize - Thssure tfrop per‘l L of pipo mgﬂ_’
fn. m m ) % 1 2 5 . " % % 1 2 §
T T s 2l | al & ®| & % % 3 e o =
. % 20 2 40 49 51 81 128 1 160 180 - 300 470
57 81 {-, 100 1151 - 163 258 i 330 400 470 60 1,160
1% 8 127 78 219 2531 3581 .be7 i 510 690 220 1,020 1620
1% 139 197 279 Mz-] 298 558 282 2 1,040 1210 1470 2070 2980
282 | - 40D 565 691 800 { 1i30( 179 2 1710 7090 2810 7410 5400
2% 465 ] 660 | 930 ) 1140 { 2,318 180] 2940 3 2130 390 4420 6250 9,880
853 | 1205 | 1,600 | 2,080 { 2410 { 3410{ 5400 M 1870 5710 6610 9340 U770
VA 1,215 | LBOG § 2550 { 3,020 { 3,605 ) 5090 8,060 3 6600 2080 9340 132210 \
1,800 550 | 3610 | 4,462 3 7,200 1 11,400 X 4950 17250 24,440 18,650
; 410 | sosh | B0 | S0 | [0 Sk : o | asm | aw | @ 54
§ 5478 | 7725 {1, 420 | 15,450 | 21, X \ ' ; y
am| 8 [ |10 {2280 | 2700 | 32200 | 48350 | 72100 B ALTSD | SLIOD | 59100 | 83500 | 132000
wogl 10 (20080 | 2500 | 41,500 | 51000 f 58,900 lsswsu 13
12" [33300 | 47100 | 66700 | 81,750 ) 94,500 } 135,200 } 210.600 Table G-41. CONDENSATE REFURN PIPE GAPACITY IN LBS. PER HR.
. ’ pipe | Low pressure High pressure retur, steam pressurs In pst
-Tablo C-41. SYEAR PIPE GAPACITY AT 100 PS), $326, (Gt Voo -
Pipo Skze Pressure droppor 100 ft. of pips Tength in. esturn]reforn | 25 50 100 150 200 250
In. % | % 1] 2 5 % 236 32| 49| 50| 6B2| 10M
, - ] s asnl A7l B)- a3l 110 38t 2180
w2 26 o}, @ 63 1% | 400] 00| o8s| 1306f 1755] 23301 2880{ 4450
R 0 61 i 29 160 4 - bmg b ozop) 90| L6001 2126] 28501 3800 4710} 7350
Lo om 120 10 200 320 2 1,200] 2000 | 3.280{ 4,325| 57851 7,700 5,550 148%
7o a0 1. 310 440 630 2, | 1850( 33501 5400{ 7,160 ( 2,690 12,800 ) 158501 24,600
L . 420 480 680 1,080 3 | 2600] 5350 | 0,890 13070| 17,550) 23300 | 288501 34750
2 .50 850 980 1,330 2,190 3% | 3800% 8,000 {14700 19400 | 25900 | 34500 [ 42,700 | 61,350
% 11 1,400 1620 228 e 4 | 6500] 11000 | 20,800 | 27,350 | 36550) 492001 60,908} 73,350
3' 2,090 2,560 2,560 4,180 6,610 § | 10400 19,400 | 36,850 62,925} 70,000 | 915001 114,500} 327,
,34 . 3}33 ?,233 gggg g:ggg 13-5753 § {18,000 31,000 {61,200 | 83,700 | 112,700 { 150,000 | 185,500 } 223,100
5- 10 | 1000 | 1158 | 16390 | 2580 prass,
4. | 14w | 1640 | 1602 | % 2410 Drop” w L% 1 h )% J.1 ) W11k
' lg : %&'3?3 gg.%gg gg.ggg 13?'3«713 lgﬁ% °Pressure drop in psi per 100 ft. of equicalent length used in deter-
i 3 . J U 7 g H e fve N
| 2 30 | w030 | 15900 | 163600 | 258500 mining capucities yiven

Table H-41. EQUIVALENT LENGTH OF PIPE TO BE ADDED FOR FITTINGS

 Table D41 STEAM FIPE CAPACITY AT 125 PSL. sheof _ Lerigth In feet to he atded to run
”p:’ns'z' Pressure drop per 100 1t. of pipe length pipe, In, S!:ad&rd augmﬂ vaﬁt«;,’ vﬁ{.%"?-; v ;}3&!&)

% i ! 2 5 P i3 3 03 TR IR
¥ - 43 29 33 4 75 % 1.8 4 04 18 1
% 54 - 66 77 109 172 1 2.2 5 05 28 12
U B [ I A T 155 220 347 1% 30 6 06 23 15
1 - 21 298 341 483 764 1% 35 7 0.8 3 12
s {- 38 460 532 151 1,185 2 43 8 1.0 45 2
7! 930 1,075 1520 2,410 2% 50 11 INY 54 2
W 1,250 1,535 1,775 2,550 3,960 3 65 13 54 66 3
3 2,280 2,815 3,245 4,330 ) 3 ap 15 16, 80 40
3% 3430 X 4,850 6850 | 10,880 3 90 18 19 9. 45
4 : 4,530 6,850 9,700 15,350 5 1.0 22 22 112 56
. 5 1,000 | 1270 | 1795 , 6 130 2 28 136 &
6 1470 18070 | 20800 | 29500 | . 46500 8 170 % 37 180 9
§ 30,650 37,550 43400 61,400 97,100 18 21.0 5 46 230 12
1. ggg& s 1100 | 1z | 177000 12 2140 53 55 200 132

: 10,200 127,100 173,500 28,100 °Valee in full open position
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ITEM NO. B-35

: TRAINING DETAILS -
. - INSTALLATION OF ARMSTRONG INVERTED BUCKET TRAPS . .

Al
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: ore Installing . 42-8 or parallel as in Fig 42-7.- and a check valve in the trap. Syphdn - .w...

.ot

-Fam pipe to trap. Before installing the

., --trap; clean the line by blowing down at

full steam pressure, (Clean any strainer

" screens after thifs blow-down.)

Trap Location ABC's

Accessible for inspection and rapair

. Below drip point whenever possible
. Close to drip point

Trap Hook-Ups. For low and medium
rassure servies, see Figs. 42-1 through
8, Follow the Power Piping Code for
Drips and Droins when installing high
pressure traps,

Shut-Oft Valves ahead of traps are needed
" when traps drain steam mains, large wa-
ter henters, ete., where system cannot be
shut down for trap maintenance, They
are not needed for small steam heated
* machines~a Jaundry press, for example.
Shut-off valve in steam supply to ma-.
chine is suficlent. ’
Shut-off valve in trap discharge line is
needed when cmg has o bypass. It is a
. ﬁ?sod iden when there is high pressure in
ischarge header. See also Check Valves.

S2ally when continuous service is o must,
‘4Keep by-passes nbove traps as shown,

- %{passas (Figs. 42-6 and 42-7), Use
i ¢

-Unlons, Xf only one is used, jt should
ba on discharge side of trap. With two
unions, avoid horizontal or vertical in-Jine
installations. The best practice is to in-
stall at sight angles as in Figs. 42-1 and

NERERPN -
U»TN e VAIVE

: ) UNION
ot ! SHUL-OFF
. L SOR ) %"4“‘" VALVE

“'Fig. 42.1. Standard hookup No. 800-814,
880883 traps, with shut-off valves to iso-

.. late trap during testing, inspection or re..’

pair. Unions should be atright angles—not
in-line—to facilitate trap removal,

211.216 traps.

BULDHN
STIRAINER

* Fig. 4243. No. 880.883 with strainer blow-
" gl_own valva, "

" Flg, 42-2. Hookup No.

Standard Connections. Servicing is sim-~

plified by keeping lengths of inlet and -

outlet nipples identical for traps of a
given size and type. A spare tap with

. identical fittings and half unions can be

kept in the storeroom. In the event n tra
needs repair it s a simple matter to brea

the two unions slip out the ailing trap, .

put in the spare and tighten the unfons,
Repnirs can then be made in the shop
anc{} the repaired trap, with fittings and
half unions, plut back in stock,

Test Valves (Fig.42-1) provide ‘best
wieans of checking trap operation. Use a
pet cock or a small globe valve. Provide
a check valve or shut-off valve in the
discharge line to isolate trap while testing.

Strainers. Install strafners ahead of small
traps when dirt conditions are bad or
where spacified. They are seldom needed
with larger size of trups,

Traps No. 880:883 have built-in strain-
ers. When strainer blow down valve is
used, shut off steam supply valve before
opening strainer blow-down valve, Con-
densate in trap Dbody will flash back
through strainer screen for thorouﬁh
elenning, Open steam valve slowly to be
sure trap regains its seal,

Dirt Pockets (Figs. 42-1 and 42.7) are
excellent for stopping scale and core sand,
Clean periodica?ly.

\ Syphon Installations require n water seal

g SHUT-OFF VAWVE

—

Fig. 42-4. Hookup No. 801 frap (shows how
shut-off valve ahead of unit can serve as
shut-off for a trap).

LHECK YAIVE
flua

Fig, 42-5. Alternate
hookup for No. 800-
814 with Infet ot bot-
tom, .

Flg. 42-6. Bypass hookups for No. B0D-814
and 880-883 traps.

pipe thould be one size smaller thaw
nominal size of trap used but not less than
1" pipe size, . .

Elevating Condensate,’ Do not oyers:

the vertienl riser. In fact, one pipe size
smaller than normul for the job, will give
excellent results. )

Check Valves .are frequently needed.

. 'They are a must if no dischnrge line shut-

off valve is used. Fig, 42-9 shows thred
possible Incations forexternal check valves
—ulso an Armstrong Internnl Check Valve
{See pnpe 4). Recommended locations
given below,

Discharge Line Check Valves prevent
back flow and isolate trap when test valve

is opened, Normally installed at location
B. When retwrn line is elevated and trap

is exposed to freezing conditions, install
eheck valye at loeation A, Fig. 42-9.

Inlet Line Check Valves prevent loss-of
seal if pressure should drop suddenly or if
trap is above drip point. Armstrong Stain-
less Steel Check Valve in trap hody, Joeas
tion D, is recommended, If swing check
is used, install at loeation C, o

Protection Against Freezing. In gencrl,

a properly selected and installed Arm-.
strong Trap will not freeze ns lovg us
steam is coming to the trap. If the steam
supply shonld be shut off, the trap should
be trnined manually or automatically by -
means of a thermo drain or pop drmin,

VALVE

vatve 1} ?\;Rws
Fig, 42-7. Bypass hookup
_ for No. 211.216 traps.
-e-s;uzr POCKET

UNIT
X

—

Fig. 42.9, Possible check valva locations.
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' TROUBLE SHOOTING INVERTED BUCKET STEAM TRAPS

WXL RN

¥ "The following summary will prove help-
.- ful 4in Jocating and comecting nearly all
.. gteam trap troubles, Many of these trou-
“bles aré in redlity system tronbles rather

than frap troubles,

_V\fheheyer a trap fails to operate and

. the reason Is not readily apparent, the

_discharge from the trap should be ob-
served, If the trap is installed-with a test
outlet, this will be a simple matter—other-
wise, it will be necessary to break the
discharge conneetion,

Cold Trap—No Discharge, If trap falls
to discharge condensate, then:

A, Pressure may be too high.
1, Wrong pressure originally specified.
.7 9 Pressure raised without installing
-new pressure change assembly.
8, R R.V. ont of order.
4. Pressure gage in boiler reads low.
5. Orifice enlarged by normal wear.

B. No water or steam coming 1o trap.

1. Stopped by plugged strainer ahead
of trap—or plugged strainer in Nos,
880-883 and 988 traps.

2. Broken valve in line to trap.

3. Pipe line or elbows pligged.

C. Worn or defective mechanism, Repair
or replace as required.

D. High Vacuum in return line. Increases
pressure differential beyond which
frap may operate, Install comect pres-
sure change assembly for pressurae dif-
ferential encountered.

E. Trap b;dy filleci with dirt. Install
- shrainer or remove dirt at source.

YRS RT UL DETTII YT SO NTRIGRA TR 1 e
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- Flé. 44-1.Ventscrubbing wire for use when

. it plugs vént. Trap inlet tube must be
“removed. )
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¥. Bucket-vent filled with dirt.
Prevent by:

" 1, Installing strainer.
2. Enlarging vent slightly.

3. Using bucket vent scrubbing wire.

Vent Scrubber. If the bucket vent should
be closed by an oil film, efther enlarge
the vent or install a scrubbing wire, For
vent enlargement, first try a No. 48 drill.
Tf this is nok enough, then use a No. 42
drill. Make scrubbing wire as shown in
Fig. 44.1 to the length shown in Tible

* A-d4. The hole in the center rib of the

teap should be %, Enlarge vent with
No. 87 drill.

Table A-34. SCRUBBING WIRE

DIMENSION
Trap Number Length “A"
800, 880, 801, 811, 881, 211 247
812, 212, 882 3¢
813, 213, 883, 814, 214, 215 5
216 6%

Hot Trap—No Discharge
A. No water conting to trap.

1. Trop installed above leaky by-pass
valve.

2. Broken or. damaged syphon pipe in
syphon drained eylinder,

8. Vacuum in watér heater coils ma
prevent drainage. Install a 3 chee
valve as vacuum breaker between
stenm admission valve and coil.

Steam Loss. If the trap blows live steam,
trouble may be due to any of the follow-
ing equses:

A. Valve may fail to seat,
1. Piece of scale Jodged in orifice.
2. Worn valve parts.

B. Trap may Jose its prime.

1.If the trap is blowing live steam,
elose the inlet valve for a few min-
utes. Then gradually open, I the
trap catches its prime, the chances
are that the trap is all right,

2. Prime loss is usually due to-sudden

or frequent drops in steam pressure,
On such jobs, the installation of a
check vnllve is called for—location
D or C in Fig. 43-9. ¥ possible lo-

cate trap well below drip point.

Continuous Flow. If the trap discharges
continuously, check the following:
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A. Trap too small.

"+ 1A loger trap, of additionn} -fraps

should be installed in parallel.

2, High pressure traps may have bedhy _
used for a low pressure job. Install
pressure change as-

right size of
sembly, .

B. Abnormal water conditions,

1. Boiler may foam or prime, throwing

large quantities of water intosteam
lines. A separator should be installed
or else the feed water conditions
remedied. :

Slugglsh H’eating. When trap operates

satisfactorily but units foil to heat prop-
erly: . .
A, One or rore units may be short-cir-
cuiting and the remedy is to install a
" trap on each unit. See’ page 94,
B. Traps may be too small for joly even
- though they mny discharge Intermit-
tently. Ty next-size-larger trap.

C. Trap may have.insufficient "afr-han-
dling capacity. Use of theymic bhuckets
way help. See page 4. Where thermic
bucket is not recommended, larger-
than-standard hucket vents will speed
up heating.

Mysterious Trouble. If trap operntes sat-
isfactorily when discharging to atmos-
phere, but trouble is encountered when
connected with return line, check the fol-
lowing: - |

A. Back Pressure may reduce capacity of
trap. ’

1. Return line too small (Trap hot).,

2. Other traps may be blowing steam
(Trap hot{

8. Atmospheric vent in condensate re-
ceiver may be plugged (Trap hot or
cold).

4, Obstruction in return line (Trap hot
orcold). .

8. Excess vacuum in return line (Trap
cold).

Imaginary Troubles. If it appears that
steum escapes every time trap discharges,
remember: Hot condensate forms flash
stenm when released to lower pressure,
but flash stenm yisually eondenses quickly
in the rcturn line,

How to Order Repair Parts. For all
operating mechanism parts, specify trap
size and maximum operating pressure or
orifice size. For gaskets, specify trap size. -
For body and cup, specify trap size and
pipe connections, N
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INSPECTION AND REPAIR OF INVERTED BUCKET TRAPS

NIRRT Iy !

equency, All traps should be opened
at Jenst once a yer to check operating
mechanism,

Valves and Seats. If the valve seat hos a
sharp smooth edge, and if there is a nor-
row Dright ring oll the way around the
ball valve, chunces are that the valve is
tight. Valves and seats which haye be-
" come wire drawn or badly grdoved from
wear‘should be replaced. Do not use a
new seat with an old valve or vicc-versa.
Valves and sents are Factory-lapped to-
gether in matched sets for perfect fit.
T Venes of ekpesience have proved that
when volves and seats have wom eiough
s rerquive renewal, a new lever and gmicle
pin assembly shonld alse be fustalled in

-+ et maximum mileage from the naw

valve parts,

" Valve Seat Installation. When installing
valve seats in Armstrong traps, do'NOT
use nny pipe dope or Iubricant of any
kind on the seat thrends. The joint is
made, not by the threads, but rather by
the éontact between the gronnd end of
* the valve-sent and the beveled seating

aren af the bottem of tlie tapped hole, .

- See Fig, 45-1, Make sure- that this scat-
'g aren is perfectly clean,

" Flg. 45-1. Important!
Valve seat seal is made
at point of contact in.

METAL TO METAL

graph above.

Eapleco Lover and Gulde Pin Ansambly,

When new valve parts aro use! with an
.okt iover, buckst travel, valve openieg

and kwp eapacity ore reduged. With need

and wem guide pins, the valve & oot

guitled as closely lo its seat. Poor miic-
» anee develops leaks ‘quickly beeange
yatve ean sirike side ol seat instead of
centew,

dicated, not by threads, =
Be sure to read para-

When you instell & new mechinian
Tnss brukel or a prassive change wsrom-
BV, Yo make the rp ar gond as e

Guide Pin Assembly Installation. Install
with hooks pointing awny from adjoin-
ing gasket surfades as shown in Fig, 45-7,

Allgnment of Cuide Pins. To check the
alignment- of the guide pins, hold the
lever assembly against the valve seat with
the valve contacting its seat, and the two
fulerum points resting on the face of the
seat. When the lever is held in this posi-

* tion, the guide pins should be central in

the guide pin holes. See Fig, 45-2, There
should be equal side-to.side movement
of lever as shown in Fig, 45-3 und Fig,
45-4.'Tt js.a very simple matter to bend
the pins until they are centrally located.
Care should be tuken so that the pins
will' remain perpendicular to the guide

" pin plate so that the Jever can drop ntil

it rests on the guidé pin hooks,

The Levér Assembly is hooked over the
guide pins, In a few sizes of traps, par-

. tienlmly ot low Yxessures, the valve lever
assembly must

he- slipped on the guide
}n‘ns before the guide pin assembly is

nstened into position, .

Buckets, Cracked or corroded buckets -

should be replaced. :

Bucket Hooks, Since July 1, 1940, all
free-finating lever Armstrong Traps have
‘been furnished with stainless steal
buckets, Normally wear is liited to the
bucket hook. In the Nos. 212-812 and
Tueger sizes, these hooks are now riveted
to the bucket cap, so that the hooks can
he renewed.

Thermic Buckets. Hold over steam jet or

. Tighted match to see that disc seats prop-

erly when bi-metal strip is heated.

15 G G AN ERINTTD A A BN B g et e ey

dom, .. - L L.
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Dirt in Trap. Remove all sediment and

other dirt from the trap body, The mech:.

anism may requive cleaning by immers-
ing in gasoline or kerosene, If there is
an exceptional amount of dixt, install a-

strainer ahead of the trap. The- strainer * -, -,

will have to be blown down or cleaned
at periodic intervals,

By-Pass Valve Inspection. If taps are

installed with a by-poss, it is highly im-
portant that the by-pass valve be checked
to make sure it is perfectly steam tight,
If the trap cnn be operated without the
bly-pass by all means remove it. Avoid
the practice of opening by-pass valves
and Jeaving them open. .

Internal Check Valve installation. Since -
. November, 19486, all Armstrong Tra

bodies have been tapped on the.inside
to take Armstrong spring-loaded clieck
valves. To install one of these check valves

. after n irap has been installed in the line,

sirnply remove the trap cap-and extended
inlet tube from the body and serew the
check valve in position, or replace tube
with check valve, coupling and tube com-
bination. .

Check Valve.lnspection. Make sure that
check valves ahead of trap, in trap, or in
return line, avetight and in good cond;-
Pressure Changes. An Armstong Trap
will operate at any pressurs’ lower than
the maximum for ‘which it is furnished.
The maximum pressure depends upon

the dinmeter of the discharge orifice used .- -

in each size of trap.
If it is necessary to change the working
pressure of the trap to obtain greater

capacity at lower pressures, or to enable

the trap to work at higher pressures, a
complete pressure change assembly is re-
quired. This comprises a valye seat, a
valve, valve refainer, valve lever and
guide pin assembly.

=t

P
Lt

773

oupEpm ) .
VER @
VALYE @ . . ® _
N ;:;‘. OU ~ “:’j Oﬂ
AU X R Y Nos. 211,212,213 Nos. 214, 215, 216
@ eEAT - @ Nos. 310, 312,313 Nos. 314, and larger
FULGRUM %) Nos. 80D, 811,812,813 No. 814 .
. . _ . . Nos. 880, 881, 882,888 No. 8647
ig. 45-2 Fig. 45-3 Flig. 45.4 Fig. 455 Fig. 45:6 Nos. 8607, 861T, 862T,
Fig. 452 shows CORRECT ALIGNMENT of guide  Two examples 6f INCORREGT ALIGN- 8637 ’
pins. When correctly aligned, lever can be MENT. Guide pins should be bent in Fig. 45-7. Guide Pin Plate Lecations: Pins -,
moved sideways the same distance to the right  direction of arrows until they center  always point away from adjoining Gasket
.. (Flg.45.3) as to the{eft (Fig. 45.9). in holes as shown in Fig. 45-2. Surfaces.
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These traps, dne to their large orifices, -can be sized to handle unusual dirt conditions
. - not possible with ordinary float traps but frequent blowdown or'cleaning is advisable.
-0 _Float traps may be damaged by surges of liquid which can cause float failure through col- .
Coe - lapsing of float. In cases of this type the trap fails in the closed position and the trap does not
' . blow throngh. o :
Safery factor: A safety factor of 1% to 2 times the maximnm load is recommended for the nor-
mal operation, Greater safety factors may be desirable to get the benefits of oversized orifices.
Oversizing float traps does not affect their operation as it does in other types of tfaps. See
. ' the capacity tables on the back of this folder.

A
e T fm%p .
SUER

4
-% ' ’ 4 g

f | |- conmmueus \ ::
DUAL GRAVITY o S DRAINAGE. - Y-

APPLICATIONS

-~

—re

‘The ball float in the Clack duo-gravity drainers is  'f %
weighted to sink in the lighter of the two liquids i P s L
and fo float in the heavier liguid. When the {
heavy liguid enters the drainer, the fioat be-
comes buoyant andolgens the discharge valve
allowing the heavy lignid to be discharged
from the unit ’I‘yfpxcal installations«in.
clude: removal of water from gasoline
accumulators, settling tanks, evap-
orators and Pz‘pe nes Carty-
ing Tight liquids with
water present.

When the float trap is placed below the level -
of the 1ank or fluid Jine, the Yiquid flows con-
tioupusly into the trap and the float will
reach a point of equilibrinm, holding the
s, Oischarge valve open sufficiently to
% discharge the liquid ac the same
rate it enters.

.

L, MAINTAINING
52, ¢ONSTANT LEVELS

S

Clark Float Teaps may be used to maintain.constant
levels in tanks and reservoirs. As liquid level rises,
the flbat buoyancy locreases; When the buoyancy
is sufficient to overcome the force exerted by
the gas pressure sgainst the valve, the float
mechanism will open the discharge valve.
X Pressure then forces the liquid out of the |
X' | -trap, lowering the ligojd level, As the
% level drops the floac loges budyancy 4
and sinks to- close the dis*
. “charge valve.

| WA-TEX 001422




ITEM NO. B-35 . TRAINING DETAILS ~ PAGE 217

CLARK FLOAT TRAPS discharge as accumulated and permits deainage without Joss of air or gus. The
fiquid fows by gravity into the trap body, causing float tends to reach a point of equilibrium to dis-
e ball float to rise and open the discharge valve, charge continuonsly at the same rate the liquid enters
here is always a liquid Jevel present at discharge the trap. With these operating characteristics, the .
over the discharge orifice, which creates a liquid seal traps are vsed to advantage —

. » 10 drain accumulated liquids from air or gas lines,.

. . for systems where there are wide variations in condensate load.
Extreme light loads or no-load conditions do not affect the efficiency
of these traps, .

. . for superheated steam systems where no-load or even re-evaporation
conditons exist to prevent any loss of steam.

. « for maintaining constant levels,

. « for discharging liquids of low or varying specific gravities.

. » for dual-gravity service to maintain an interface by draining a heavy
liquid from a lighter liquid.

-

.

TRAPS No. 40F, 271G, 540, 542 are of high pressure cast iron (ASTM
Class 35) for pressutes to 250 pst . 450°F, or 300 psi-—— 150°F, Trap No.
701DF is of forged steel construction for pressures to 300 psf-~500°F.
Working parts ate of stainless steel with Clark-loy (heat-treated stainless
steel) seats and discs. Floats aze copper-plated steel or optional stainfess steel.

Contituous discharge capacitias in G.P.M, of in-

In and D} i ticated pressures. Oritice dinmoters are shown
T;'np com Equal ut the oporating pressure for cach trop,
o. | Fenm. [ Connms |y Ibia. [WT. [35 [20 |80 | 75 | 80 | 100|125 |150]200 [250] 300
Jeor Parorye] wie | syo syl 5 B8 [ T) el Kol Tl B
o | w o | ow| 0 V5|08 |15 ) i) | % | f6| |
3 ¥ L/, k7, L/ E Y/
d Jor {wrorwr] e | o] s 11 () I T ) Tl | Tl L
N ¥/ 2 8
A D I R R R A B B B e R EA R R B
. . ¥/ y/ ¥ k/ & 3
70F virorsr [ypror ] oyt [ 4w} o LJa) Ju) o) Jat o) Tl Tl Tl Wl W K

Face 1o Foce Dimension

SERIES 806 — 2806 CLARK TRAPS are of high.pressure cast
iron (ASTM Class 35) construction for pressures to 250 psi
- 450°F, or 300 psi— 150°F. Available for pipe sizes 14"
—2" in 80G Series and 15"—134" in 280G series. Equipped
with stainless steel working parts and Clark-loy (heat-
treated stainless steel) seats and discs. Duo-Step Leverage
standard for greater capacities st lower cost. Copper-plated
steel floats for pressures to 200 psi or optional stainless stecl
floats for pressures to 300 psi.

[~ 0.6 | 280:6 | E1-G 281-0 | 82.6¢ | 84-G See back of this folder for complete charts of con-
e tinuous discharge capacities fn G.P.M. at indicated
pe Size |47, 96" | Va', 347,971 367,17 | 357, 11471 17, 14" | 1140,2 pressures and vatious specific gravities. Orifice diam-
¥ quclizer v " o - R v eters shown on the chart are indicated at the maxi- -
Cnnnaerxun % 2 % Ve 1 Y mum operating pressute for each trap, For sizing .
gmwm e | wn Yy 197 Ty | 14 dual-gravity applications, forward requirements 1o
o - — - your local representative or the facrory.
Eg Diameter % 7% ?% s By 3L/
B Weight 16 | 2% 28 A0Y; 4 80
gl R lrasZabuce to Foce Dlmenslon® s ,ar . _ | qacdnde, .o oo ’,'-." 3 -
Yy '&:‘ﬂht. ATy B0 17 1 m50% m o soe k. St e ] Ay aeake
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SERIES 640, 740 AND 4200 CLARK FLOAT TRAPS

630

4200 —~- CLARI. FLOAT TRAPS are of fabricated steel for maximnm
pressure of 60D psi~— 750°F. or 1000 psi at 150°F, Swinless steel
working parts and Clark-loy seats and valve disc— chrome-plated
or optional stainless stee} floats, Operating mechanism includes
spring assist for preater capacities at higher pressures and low
specific gravities. The 4201 is the same as above but is equipped i

740

with a side inlet similar to the 740 series,

SERIES 640 und 740 CLARK FLOAT TRAPS are of
fabricated steck for maximum pressure of G0O
psi &t 750°F, ox 1000 psi at 1500F. Equipped
with stainless steel working parts, Clark-loy
(heattreated stainless steel) seat and valve
dise for long wear and low maintenance.
Duo-Step Leverage for greater capacides at
lower cost, Chrome-plated steel of optional
stainless stecl floats.

The 641 and 644 can also be fornished in all
cast stainless steel construction.

PAGE 218 .

640 641 842 643 &544 4200

750 31 732 733 7449 420%
p‘pn 5‘” ‘/2"0 31411'1" aktt. pl"’ 1/‘n 'u. ! %» ' ',/2!! ! %n' 1 1/2;1 ’ 1/2 11'210 -,n. ' ;/“ u, 1 1/’:5
Connocion %" " " " w %
Holght 8" %" 1214, 147 154 12047
Dlameter &% 7% P 10%# 14w oy
Welght 23 A6 75 106 147 76

Note: Above i3 {on, 740 gerles and 4201 con be fusnished with

600 Jb,

uxspscanbe' ished with
A flanged connecrion.

Sez back of this folder for complete charls on continuons dscharge capacities in GP.M. at indicated
Dressures and various shacific gravities. Orifice dismaters shown on the chart ave indicated at the maxi.
mnme oferating prassurve for each trap, Bor skring dual-gravity applications, forward your requirements
fo your local representative or tha factory,

f WA~TEX 001424



TEXACO INC, PAGE 219
PUGET SOURD FLANT

TRAINING DETATLS

DEPARTMENT: PIPE . DATE: JUL¥ 1, 1970

CIASSIFICATION: PIPEFITTER {TRAINEE)

ITEM NO. B-36 SUBJECT: INSTALLATION AND REPAIR
. OF PLUMBING

Installation of plumbing includes toilets, slnks, showers,
hot water tanks, water coolers, sepblc tanks, sewer lines, water
1ines, etc. In this line of work extreme care must be used because
of the type of material with which you are working., Toilets and
sinks must be secured properly. Septic tanks and sewer lines must
be 1aidone-eighth inch drop to two feet of plpe to get proper gravity
flow and still float the materlal away.

Repair of plumbing consists of plugged sewer lines, valve
gaskets and corrosion to water lines, To unplug a follet, use a
plunger or plumber’'s friend. If this doesn't slear the line, use
a plumber's snake; thls will unplug the line. To replace valve
gaskets, remove valve bonnet and put in new gasket.

| WA-TEX 001425

i

Ry

I



- TEXACQ INC PAGE 220
Py NT

TRAINING DETAIIS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CTASSIPICATION: —PIPEFI'PTER (TRAINEE)
ITEM NO. B=3T SUBJECT: INSTALL TUBING

Tubing should be installed in tubing channel whenever
possible. If not possible, it should be run on or In some type
of hanger that runs the entire length of the jJjob.

Tubing must be cut square and reamed out on the end
after each cut., Care should be taken when making tubing connec-
tions that tubing is sufficlently in connectlon. When tighlbening
conneotion, use backup wrench because tubing will twist or crimp.
Also, it will do this when putting tubing in hangers; sco handle
very carefully.

WA~TEX 001426
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PUGET" S0 NT

TRATNING _DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)

ITEM NO. B-38 SUBJECT: STEAM RADIATORS

A. REMOVE

When removing a radiator, secure a scaffold and rigging
before disconnecting. There is a flange at the top of the radiator,
from whieh thé bolts must be removed, and a unlon at the hotitom of
the radiator., There are two hanger bolts that hold radlators in
place, After the rigging is in place, the hanger bolts may be re-
moved and the radiator taken out.

B. INSTALL

When installing a radlator; clean flange and union
gurfaces, use the proper gasket and reverse the procedure above,

C o ' REPAIR

§§§§ §§§ Radistors usually leak in the soldered fittings on the
coll inside the radiator housing. If so; 1t will be necessary to
completely take the raditor apart to repalr the leak. Put a test
on the radiator to locate the leak. Then c¢lean the ares thoroughly
and resolder.

Sometimes radiator headers develop holes. If this happens,
cut a patch to cover the hoie and have it welded on.
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PUGET SOURD PLANT

TRAINING DETAILS

DEPARTMENT: PIPE A+ DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE) ’
TTEM NO, B-39 SUBJECT: INSTALL PIPE HANGERS

AND SUPPORYS

Pipe hangers are installed to hold pipe securely in
place. The majority of the pipe hangers are made by the plpe-
Pitter as he installs his fabrications to help hold the vpipe as
he proceeds. He makes the hangers out of whatever he feels
necessary to do the job.

Attached 1is Information and illustrated drawings of
various plpe hangers and supports.

WA-TEX 001428
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DETAILS

ITEM NO, B-39 TRAINING

adjustable ring
fig. 269

nizo range: ¥4 through 8 inch,

materia): Catbon steel.

finish: Black or galvonized: furnished black unless
otherwise specified.

aorvice: Recommended for suspension of noninsu-
lated, stationary pipe lines or conduit, :
muximum lemperatuve: 650°F. .
approvals; Underwriters' Laboratories listed and
Faclory Mutual approved for % to B inch pipe only
whon galvanized, Complies with Federal Specifica-
ton WW-H-171c & 7) and Munufarturers Stan-
dardization Society SP-69 (Type 7).

{oatures: Provides for vertical adjustment, 1 to 2
inches,

ordering: Specify pipe size, figure number, name.

loads o welghls » pockaging
plpe rent Taconm wat {approx)
(1] load, Ib* Ih per 160 caricn
‘4 810 19 26
Y 610 14 25
810 15 25
1!5 810 17 25
1% 610 25 25
2 610 28 25
2, 870 a7 26
3 870 43 25
L 570 47 25
] 1250 80 10"
H] 1250 110 [
[ 1800 154 rers
B 1800 274 eern
* With minimum safoly fuctor of §.
dimensions (inches)
rod adjiat.
pipe tako-out | ment
e | A B [+ D B 14
t 3
'S B 1 13 2%, 2) 1% 1
L s 2% 2ﬁ ¥ 1
! 3 s 2% 2% U 1
1 FoA LY 2} 15, 1%
V] 3 2% aff:', zﬁ 13 1%
A 3 L) 2% 2 14
IR B 5 3 3 1%
| 3 A & 3l % 1%
RN B A 8% 8% e 1%
4 % 7 Y ay; 3%, 134
RN s}ﬁ?, : a;f% 4 1% 2
61y 5 9% 44 53 2
¢ V% | ™ | u% 4% 5%, 2

. . PAGE 223

xing + clevis

adjustable clevis, light weight
fig. 68

size range: ¥% through 4 inch.
- material: Carbon steel,

$inish: Black.
service: Hecommended for suspension of light loads,
pipe or conduit.

maximum temperature: B50°F, .

roval: Complies with Federal Specification
W “H-171c (Type 12).
installation: Hanger loud nut above the clevis must
be tightened securely to assure proper hunger per-
formance. :
. adiusimentt Vertical adjustment is provided, very-
ing with the size of clevis, Tighten upper nut after
adjustment.
features: An economical aitachment for light duty
service.
ordering: Specify pipe size, figure number, name,

loads e weights e packaging

maxhmum welght

pipo retommended (approx) pleces

size load, Jb® b per 30D per tarton

%~ 150 12 100

A 150 13 100

% 250 27 100

1 250 28 100

1Y% 250 a2 ‘186

1% 350 % 160

2 250 4D 100

2% 450 8l ]

3 350 80 50

v 350 a9 25

4 400 ) 139 25
* With minimym safety {actor of S. "
dimensions (inches) R

1
pipo size of stee adiut
size [ upper lower | A | B c D E |mentF
I AR A AR AR AR AR AEAN
Villex % | Mon % | 5|15 |2l (24 3| ¥
iA %24 184 |24 261) %
1 AEANEAPAE AR
Y msvs.augex?g | 3] oY% | 84 |22 | 24 | 4%
171 % 1% | 4% |24 | 2 1%
2 AR A BEAE
24 Y | ang | g {6 |9 | Akl o
8 §Y%x1y | Mxia | Mi4% 163 13 | W) 1%
SUiux1M | Wx1Y | K146 6% 25 4 | 1%,
8 Viaxny | %x | G 0% | 9% |97 | a5 | o
| WA-TEX 001429



ITEM NO, B-3

e

ipe hangers and supporis

clevis

adjustable clevis
fig. 260

TRAINING DETAILS

_PAGE 224

size vemge: Y; through 24 inch,
material: Coarbon stesl,

finisht Black or galvanized: furnished black unless
otherwise oxdexeg.

" service: Recommended for the suspension of non-
insulcded, stationary pipe lines.

maximum temperature; 650°F,

appiovals: Underwriters’ Laboratorles listed and
Factory Mutual approved for ¥ through 8 inch pipe.
Complies with Federal Specification WW.H-17lc
{Type 1) and Menufacturers Stapdardization Society
SP-69 (Type 1)

installation: Hanger loud nut above clevis must be
tightened securely to assure dpx«alpm hanger per-
formemce. . When an oversized clevis is used, a
nipple should be. placed over the clevis bolt as o
spacer to assure that the lower U-strap will not move
in on the bolt.

adjustment: Vertical adjustment without removing
pipe may be made from 134 to 4)4 inches, varying
with the size of clevis. Tighten upper nut after ad-
justment. ,

features:

» New design has yoke on outside of lower Ustyap
go yoke cuannot slide toward center of bolt, thus
behding of bolt is minfmized.

o New design.provides increased- strength even
with lighter stock size. ; . .

» Sizes 5.inch and up have rod and two nuts instead”
of bolt and nut; thread length on clevis rod is such
that the thread locks the nuts in place.

" ordering: Specify pipe size, figure number, name,

lIoads » weighls o packaging o dimengions (inches)
maxlmum welght pleces " sizo of slesl N udjusd

pipe | tecommeonded {opprox) per ment

size lond, Ib* Ib per 100 | carton upper lower A B c D b F G
610 .3 100 Kxl Yixl % | 2% 2% 1| 2% | 14 1% Y
810 39 100 Y=l Yixl %l o3| o | 24 z?. 1% Y
810 4 100 Yix1 Yzl 3% % 39, § 2% | 2% 1% % .
610 45 100 Yexl Yixl % | 8% 834 24 254 1% Y
810 55 100 | #UB.Gaxl| Yxl % | 3% 4% 2% 2% 1% %
810 51 100 | fBUS.Guxli ¥ixl %l s | 4% | 24 | 2% 1% Y
1130 140 50 W% 1Y Yix 1l Vi gl s4 3 39 2 %
1130 152 50 ¥x 1Y Hsx 1Y Y% | % 8% | 8 3% 1% %
1130 170 25 NxlY I ¥ex% | M) A% BY ) 3 44 124 %
1430 213 25 Yix1% Hix 1Y 5% | 5% ™ | 34 | a4 1534 %
1430 244 Yix1Y% Hex 1Y % | 5% 9 8 | 8% 1% Y
1940 287 sue- Yx1Yd 1 Hx1ys | ¥ | e | 1wy § 4 5% % %
2000 485 Yix1¥% Mo 1Y% %} oen | 12% VA 7 2% 5%
3600 878 . Yx1% Yix1% %l oy [ 154 | 4 | 8% 24 %
3900 1140 %x2 Yx2 % 1K | 1 4% | 9% 2% %
4200 1481 V%2 Vix2 1 12% | 19% | 54 | 10% 2% %
4800 2160 Yox2l Yxayg |1 15 23 8 1% 2% b
4800 2487 vees 2 VA Vie2ls | 1% L 168% | 24% 8 | 18, 8% 1%
4800 4258 % x3 % %8 VG BEZREK 144, 4 1%
4800 4843 %x3 Y8 1 L% | 21%% | 7% |17y 4% %
8000 685D ¥ x8 Yxs 14 J2a | a8k | 8% | 2% 5 1%

* With minimum safety factor of 5

WA~TEX 001430
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i

adjustable clevis for
insulated lines

fiy. 300
alloy:

loads » weights ¢ dimensions (inches)

clevis

size range: ¥4 through 12 inch.
material: fig. 300 — caxbon steel,

fig. 300A — carbon stes} yoke ond clevis
bolt; chrome molybdenum steel U-strup.

finish; Black.

gervice: Recommended for suspension of insulated,
stationary pipe lines.
maximum temperature: fig. 300 —650°F

-~ fig. 300A — 1050°F
approvals: Complies with Federal Specification
WW-H:171¢ (Type 1) and Manufacturers Standordi-
zation Society SP-69 (Type 1).
installation: Henger load nut above clevis must be
tightened securely to assure proper hanger perform-
ance.
adjustment: Vertical adjustment Is %rovided, vary-
ing with the size of the clevis, Tighten upper nut
after adjustment.

features:

» Designed for 2 inches of insulation on 3 through
1% inch pipe and 4 inches of insulation on 2 inch
and larger pipe.

» When properly installed, clevis bolt is outside the
insulation.

ordering: Specify pipe size, figure number, name.

"

aximum welght adjitst

pips recommended (up:mx) siza of slocl ment
s 1oad, Ib* Ib per 100 upper lower A B [~ D E 3 G H
% B10 Bl Yzl Yex1 % % 5% | M 4 11 il 2
) 810 58 Yxl /2 31 %1 s s | 24 & | % Yl 2
1Y 810 64 Yix1 %=1 % 1 % 8 24 % | 1% | A 2
1y 810 72 | #8U8.Caxl | Yixl % | 5% 6%, | 2% 1 &% | 1% ]
2 810 85 |§0U8.Caxl | ¥x1 % | % % | 24 | oY% | 1% Y|4
2 1130 191 Hex 14 H=1lg A Ks % | 3 ™% |2 % | 4
3 1130 201 ¥ix 1% HyxelY % | 8% | 10% |3 7% | 1% % | a
3% 1130 210 ¥ex 14 Wiz 1% Y gy | 104 |8 % | % % 4
¢ 1430 247 Yix1% Y2 1Y s | o | n% |8k | o ¥ (¥ | 4
[ 1430 301 A Hox XY % | 8% | 12% | 34 8% | 1% il a
$ 1840 337 Yix1¥ Hx 1Y % | w5 |14 4 9% | % % | 4
a 2000 878 Y1 Hix1% % | 12% 16% | 4 11 2 % 4
10 3600 11062 Yx1% Y%x1% % | 13% | W% | s |14 | % |4
12 3600 1362 ¥x2 Yix2 % sy | o | e | | 2% % 4

» With minimum safely factor of 5,

[ WA~TEX 001431



TRAINING DETAILS PAGE 226

3 AR
steel clamps

-~ double bolt pipe clamp size ranget % through 24 inch,

T2 fig. 205 ) materiah Cebon steel,

. finlsh: Black or galvanized; furished black unless.
otherwise specified.

service: Betommended -for suspension of pipe re-
quiring up to 4 inches of insulation and where flexd
bility of the clemp is desirable — within the limite.
tion of temperature cnd loads shown below,
maximuin temperatuce: 750°F.

‘' approvdls: Complies with Faderal Specification WW-
H-171c (Type B) and Manufocturers Standardization
Society SP-69 (Type 3)
instalaiion: Attachment to the clomp may be made
with a weldless eye rod fig, 278, guge ph-59, or the
weldless eye nut fig. 290, page ph-63, :
{ecttures: .
o Load bolt cnd aitachment will extend outside of

44nch thick pipe covering.
o Lood rotings meet USAS code requirements and

@ are substantiated by loboymtory.dest, . ...
o Rounded corners on clamp ends provide grecter
safety for personnel.
K R . . )
@ i . ordering: Specily pipe size, figure number, nume,
L]
\T,'/_[
loads = weighis o cdimensions (inches) ' X
mors revem load, 1b® b
for gervive temp it
pipo {opprox)
. sfze |~ 850°F 280°P 1hs per 100 B [ D E F G h:
- ] '950 950 90 %, % 2% (A % ¥zl 1%
i 1 {7 es0. 850 78 s % 3 s % Hoxl 1%
1% 950 850 81 1Y% % 3% 2%, % | Hx1 1%
1% 1545 1380 234 19 W 4% 4% 5% VixiY 2%
2 . 1545 tasn 258 i 2% Wy 5% 5% % Yx1Y 21,
2% 1545 1380 272 2% 1Y 8% 5% % Vix1Y A
3 1545 1380 a04 1 2% 4, 8% 5% % Y=Y 1A
()4 1545 1380 228 3 14 8% 634 % Yozl 3%
4 2500 2250 566 8% 1% 7% 8} b Hax 2 4%
) 2500 2230 698 %, 1%, 8% 7 % Hen 2 5
5 2865 2655 1145 Y P 1 9% % % %=2Y [
8 2965 2585 1315 5% 1% 10%%; 8% % ¥ x2Yy 7%
10 3240 2850 1891 6% vA 12 1034 1 Yx2l 8%
12 3240 2890 2228 7% s 13 11% 1 Yixel 1174
14 4300 3835 4768 VA 2 14%; 121, 1Y Y xa 10
18 4300 3835 4137 10, 2 155; 19, 3 %x3 1%
18 4300 3925 4487 1, 2 16%; WY 1% 5523 124,
20 5490 4800 5725 12% 2 17%4 15% 1% Yix3 14
28 k.. 4500 4015 6540 1% 2 1814 17% 14 Y%x3 15

|

- . o W T A timmpnn chave i tha TSAS Code for Pressure Piping, i WA"TEX o 014 32
i .



ITEM NO, B-39 TRAINING DETATILS PAGE 227

steel clamps

heavy duty deouble bolt

pipe clamp

fig. 205H - N
size yange: 6 through 24 inch. s o
materials Carbon stesl. e
finish: Black,

servicet Recommended for suspension of pipe re-

quiring up to 4 inches of insulafion and where flexi-

bility of the clamp is desiruble. '

750°F.

approvals; Complies with Federal Specification WW-

H-171¢ (Type 3) and-Manufachuers Standardization

Society SP-63 (Type 3). ,

features:

» Load bolt and aitachment will extend ontside of
4-inch thick pipe covering.

¢ Load ratings meet USAS code requirements and
are subsiontiated by loboratory test.

ordering: Specify pipe size, figure number, name,

loads ¢ welghte ¢ dimensions (inches)

moxtroum rocommended load, 1b*
Pleel{or sorvico temperatura .
e watlapp's)
I 850"F 750°F thperl00 | B c D B ¥ G E: ¢
A 500 8125 1200 % 1% 0%, 8% 3 ¥ =2l ]
] 40800 4285 1850 ] 2 1y 10% 1% Vix2lg 7%
" 5500 4010 3025 7Y% 374 134 1134 1374 x84 g
12 7000 £250 420p 8% 2% 14% 12%s 1% S%ex34 1034
1 8500 8485 6000 9% 2% 1374 13Y% 1Y Y%x4 1%
0 10000 8u30 8600 10% 3 17% 1% 1% Y xtY 19%
18 13600 12325 11500 12% Y 18% 16%4 2 1 x4 144
Fli] 15300 -} 13665 14000 13Y% 3% 18% 7% 2 1 x5 16
14 16200 14555 19000 154 3y 22%, 185 2 1 x8 18%

* puxest on the ollowable sirezses shown in the USAS Code lor Pressure Plping.

[ WA~TEX 001433
|



ITEM NO, B-3 TRAINING DETAILS PAGE 228

S

pipe hangers and supporis

steel pipe clamps

B

medium pipe shoup

fig. 212 size ranget ¥4 through 24 inch.
33 1%

maoterial: Carbon steal,

finish: Black or gulvanized; furnished black unless

otherwise specified.

gervice: Recommended for suspension of cold pipe

lines or hot lines where little or no insulation is re.

quired.

meaximum femperatures 750°F.

approvads:  Underwriters” Laboraiories listed ond
* Factory Mutual approved for ¥ through 8inch pipe,

Complies with Federal Specification WW-H-171¢

(Type 4) and Menufacturers Standardization Society

SP-68 (Type 4.

installation: Normally used with weldless eye nut

fig, 290, page ph-63, or eye rod.

features:

o Loud ralings meet USAS Code requirements cnd
- . are substantiated by loboratory test.
e Clemps tightly to pipe.
o Wide rangs of sizes.
s Rounded corners provide greater safely for per-
sonnel,

ordering: Specify pipe size, figure number, name.

loads o weights o " dimensions (inches)

max yacom foad, Ib* .
sipo for service lemperaiure wat fepprox) _
slzo 650°F 750°F ib per 100 B ¢ D B ¥ Ke H
Y 500 485 29 1 # 1945 1 s Yxl W
Y% 500 445 33 1% W 1% 1% He %x1 %%
1 500 445 a5 % X 1% 1Y He Yoxl 184
14 500 445 a8 % % ¥ % 5s Yex1 13,
% 800 715 89 1% b 2% 13 Hs Yaxl 2,
2 1040 930 113 2% Y% 2% 2% % Yixl 2%
2Y 1040 530 124 2% % % 2% U Yxl k174
2 1040 830 189 21, % A 2%, % Yixl 8%,
k374 1040 930 153 8% % LU A % Yxl 3%
4 1040 930 229 s % 4% % % | 3VA Lt
5 1040 930 260 4 3% 4% '+ 5 VA 4%
& 1615 1440 542 % % 5% 5 % xilk 5%
1815 1440 654 5 1 7 8% % Bx14 6%
2450 2220 1362 " 1 8%s s % Yex2 8%
2490 2220 1518 8 1 8%s %s % Y%x2 9%
2480 2220 2059 8 % 10% 9% % ezl 103
2420 2220 225 10 14 1134 10% % V=2l 1%
080 2730 3156 1Y% % 13 11% 1 ¥=x2h 12%
3080 | 2730 3581 12% 1% 14% 12% %% %x2h 13%
3050 2730 5312 15 1% 16% 154 1% %=x3 18%

* Baped on the allowable shieszes shown in the USAS Code for Prassure Piping.
i WA-TEX 001434



heavy pipe clamp

fig. 216

TRAINING DETAILS PAGE 229

size range: 3 through 16 inch.

material: Carbon steel,

fintsh; Black,

service: Recommended for suspension of heovy

loads where litlle or no insulation is required.

moaximum temperciures 750°F,

approvals: Complies with Federal Specification

WW-H-171c (Type 4) ond Mmmufacturers Stemdardi

zattion Soclety 5P-68 (Type 4). .

installztion: Normally used with eye rod or with

weldless eye nut fig, 290, page ph-63.

features:

» Additional line can be suspended below clump
by attachment to bottom bolt.

o Loud ratings meet USAS Code requirements and
are subslantiated by laboratory test.

& Dosigned for heavy londs in tempercture up to
750°F.

» Rounded comers provide greater safely for per
sonnel.

ordering: Specify pipe size, figure number, nome.

Vo
loads ¢ weights « dimensions (inches)
muxrecox;x load, Ib*

plpe {or gorvice temporature veat lapprox)

alee g50%p 750°F Ih per 100 B -] D b3 P c H .4
3 3770 3005 a7 2456 1 't 3% % Hex2 Y, %
au 2370 3008 458 A 1 2% s % Hix3 2 5%
] 3515 8135 604 a¥ H % 3 % %x2 Lo %
5 3515 3135 700 [V3 1 5Y 4% % “Hx2 514 %
] 4985 4340 134D 5 14 4 5% 1 Yix2ls 371 %
8 4865 4340 1570 sY% % % 8% 1 Y%x2Y A %
0 5010 8360 2450 A 1% 83 ™ VA x2k 8% %
Y] 8675 . 7740 4250 | 1% 10% Y 1% %x3 109 %
1 2120 9135 5187 0y 1% 1% 10 1% ¥ x3Y 1154 %
18 9120 8185 5667 10% 1% 12% I 1% % x3% 12% %

* Bused on the nllowable siresses shown in the USAR Code for Pressurs Piping. {
’ }

WA-TEX 001435



TREXACO INC, PAGE 230

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CTASSIFICATION: PLPEFITTER (‘TRAINEE)
ITEM NO. B-40 ' SUBJECT: PACK VALVES

N When you are packling valves you must be sure to have the
right size packing for the size valve you are packing. Also, there
are special types of packing for steam, gas, etc., service,

When packing valves be sure to have suffieient packing
unger packing ring to stop product leak and 3till let valve open
and close,

It helps to lubricate the packing while installing.

' WA-TEX 001436
!
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TEXACO INC, PAGE 231
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970

CLASSIFICATION: ~PIPEFITTER (TRAINEE)

TTEM NO. B-41 SUBJECT: INSTALL AND REMOVE OHMART
LEVEL CONTROLLER

A, REMOVE

The removal of Ohmart level conbtroller 1s done right after
crude unit is brouvght down for test and inspection.

There are two bolts left in the manway, remove them and
open manway as far as possible, The Ohmart level controller ls
bolted to the manway by a two-inch flange. Thls requires two men.
One man loosens bolts while the other holds the controller, which
has handles. Be careful not to touch upper part of controller,
Take the controller out and let 1% down to the slab by rope. Keep
it at arms length. Pub controller in container and take it to
storage room. . .

B. INSTALL

Installation ir done -fter the decarbonizing tower is
ready to be put baek in operation. Be gure gasket surface is clean
and put a new gasket and bolts in. Then reverse procedure above.

It 1s important that you read and understand Standing
Instruction No, 8.

WA-TEX 001437
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TEXACQ INC, PAGE 233
PUGHTSOUND_PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)
ITEM NO, B-42 SUBJECT: REPAIR HYDRANTS

A, SERVICE WATER

Disconneet piping $o hydrant, turn hydrant to open
position, then take the top of the hydrant head off, with it
will come hydrant shaft and hydrant disc¢, which is made of
rubber. Put new rubber dise on shaft and 1t is ready to put
back bvogether. Before putbting together, clean out bottom of
hydrant and be sure all hydrant parts operate properly.

B. FIRE WATER
To repair this type of hydrant you must have the hydrant
dug out and completely removed, These hydrants have a rubber disc

in them which can be replaced. Before installing, clean hydrant
and make sure all parts work properly.

i WA-TEX 001439
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Special 150f W.P. Self draining hydrant type valve, moiified from maoufacture:'s
standard fire hydrant to provide ome 125 [langed outleb nozsole on the
barrel, Valve 40 open against line pressure, vorking psrts to be
removable from grade. Balance of perts Lo be manufacturer's stan ned
fire hydrant comstruction with suiteble corrosion risistunt matertiais,
seals and geskets. Valve ‘to be provided with hand.uzel which is to tun
counterclockvise to open. '
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-1 I1EM NO. B-42 TRATNING DETAILS

speeial Self druining valve, bydrant type, 2% valve pent viening, 35U Desels wore ‘ng
pressure, bronze séat, leather or ruvber faced piu,, sultahie corrusion
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I‘I‘EM NO. 3-42

1504 W.P. Self draining nydrant type valve, wuail ud from manu4uchu”u by

removable from grade.

'J.‘RAINING DETAILS

"“-

"‘

&

Valve to opun agminst ilae pressurae,

PAGE 236
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TEXACO INC, PAGE 237
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSTIFICATIONT PIPEFITIER (TRAINEE)
ITEM NO. B-43 SUBJECT: INSTALL EXPANSION JOINTS

To install expanslion Jjolnts, be sure flanges are lined up
properly and to have the right gasket for the job; tighten bolts up
gvenly.

Expanslon Joints are used to prevent the transmission
of vibration and to absorb the movement of plping due to thermal
temperature changes. They are used on bollers; condensers;
turbines, reactors and pumps, :

E WA=-TEX 001443




%%ﬁgco INC, PAGE 238
PUGET SOUND_PLANT

TRAINING ~DETAILS

DEPARTMENT: PIPE DATE: JULY¥ 1, 1970
CLASSIFICATION: ~ PLPEFITTER (TRAINER) : m————

ITEM NO. B=Ud SUBJECT: FLANGE AND UNFLANGE
EQUIEMENT —

To flange and unflange equipment, have the right tools
for the job, know the right size bolts and nuts, have the right
size gaskets for the flange and be sure that the surface of the
flanges are clean and properly lined up.

When working on flanged equipment, there are safety
precautions to be taken, Flrst, obtain a Safety Work Permit,
Form R-241-A. The permit will state the precautions that must
be taken to disconnect the flanged equipment. When loosening
the bolts on the flange, loosen the boltas on the opposite slde
of the flange from the one you are working:; 1f there 1ls product
in the line, it will spray away from you.

7

e
2 N
k=

WA-TEX 001444



TEXACO INC PAGE 239
PUGET i Rt -

TRAINING DETALLS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINEE)

ITEM NO, B-U5 SUBJECT: INSTALL EDUCTORS

A, INSTALL

]

When installing eductors; be sure all flange and union
gurfaces are clean, proper gaskets are used and that flanges ave
lined up properly.

The above points are important because a leak may cause
loss of suction.

See the following examples of commonly used ejectors.

| WA-TEX 001445
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ITEM NO, B-45

TRAINING DETAILS

In almost every industry where liquid transfer, air or
vapor removel, blending or agitating are a function of
the production process, Penberthy Jet Pumps are a
popular cholce. Thelr acceptance s based on the effi-

_ cient, maintenance-free, quiet operation, minimum space
requirements and ease of installation,

pom e Fa T

In addition to the complete line of standard model fet
pumps, Penberthy maintaing design and production
facilities to produce special jet pumps to meet customer
requirements and .material specifications. Ilustrated
below are new bar stock ejector models and representa-
tive variety of special design and special jet products
built to- customer needs.

T PUMPS
T

This bar stock stalnless steel lector has butt.welding connections
and Is used whera speclal corrosion resistance is desired.

v

This gpeclal bar stock ejector is constructed with an angled and
flanged suction connsction required for & unique installation.

Special stainhless steet et pump with flanged
connections for handling corrosive chemicals.
Avallabla in Hastelloy and carbon steel.

Paralie} flow design carbon steel ¢jector for
use in liquid transfer. Suction connection is
shown above Inlet.

This small (14" x 24 N.P.T. connections)
bronze ejector has male discharge and
femala suction on Inlet connections,

Submergad type (open sucton) carbon steel
ejector with screwad connections for use in
tanks and having minimum resistance to flow.

Large cast bronze hydraulic elector with
flanged connections for blige water removal.

Special stalnless steel all-tlanged connections
efector with suction paraliel to discharge to
meat instaliation limitations.

Special water-operated jot pump with flanged
suction and dischargs connections and
screwed Inlet.

Speclat stainless steel elector with flanged
discharge and screwad infet and suction con-
nectlons for pumning corrosive chemicals,

'l WA-TEX 001446
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GRAHAM SINGLE STAGE NON GONDENSING AIR EJECTOR

STEAM LINE TO EJEGTOR

SHOULD BE A PROPER SIZE
TO BE SURE STATED STEAM
PRESSURE WILL BE PRO-

_ VIDED AT THE EJEGTOR
STEAM INLET, THE STEAM
LINE SHOULD BE PROPERLY
INSULATED, AND IF usczssnnv

TO INSURE 'DRY STEAM, A -
, GOOD STEAM SEPARATOR -
SHOULD BE INSTALLED AS
. _ | | /@ GLOSE TO. THE EJECTOR AS
TYPIGAL STEAM NOZZLE DETAL JiL .~ POSSIBLE.
EXHAUST

VAPOR OUTLET SHOULD BE PIPED WITHOUT RESTRICTION TO CARRY THE
VENTED GASES TOA POINT WHERE THESE GASES WILL NOT BE OBJECTION-
: .. ABLE. ALL EJECTORS ARE SENSITIVE TO BACK PRESSURE, SO CARE -
. ’ SHOULD BE EXERCISED TO SEE THAT IT DOES NOT EXCEED THAT FOR
' WHICH THE EJECTOR IS DESIGNED, :

NAME

-
o

STEAM NOZZLE
STEAM GHEST

AIR CHAMBER
DIFFUSER .

AIR CHAMBER GASKET
DIFFUSER. GASKET
STEAM VALVE -

STEAM STRAINER

Talviolols | u|n]-

GMG-194

GRAHAM MANUFAOTUR!NG o., NC'

I5 LEXINGTON - AVE. - WA-TEX 001447
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TRAINING DETATILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
GLASSIFICATION: PIFEFITTER (TRAINEE)
ITEM NO. 3-#6 SUBJECT: INSTALL TEMPORARY FIELD

When installing fileld pumps, get the right pump for the
Jjob and the right equipment to haul the pump to the jJob site., You
can get piping and fittings for suwetion, discharge and steam supply
from plpe storage area souvth of the airstrip.

It is best to hook up suetlon plping first and them the
discharge. The steam supply to operate the pump is the blggest job
because it is necessary to »run from 50 to 500 feet of plping to get
to a steam supply sufficient to run the fleld pump. When running
the steam supply, run a large enough pipe to steam whatever you
are hooking the pump to. A two-inch pipe ls usually suffleient.

WA-TEX 001448
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PEXACO INC. PAGE 243
PUGET SOUND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE | DATE: JULY 1, 1970

CLASSIFICATIONT  PIPEFITTER (TRAINEE) nEm——————

TTEM NO. B-4T SUBJECT: INSTALL STEAM TRACING
- ON PIPE AND FITIINGS

el N g

Steam tracing is installed on plpling or vessels to keep
product in a liquid form. It is important that tracing 1s it
properly to pipe so there will be no added heat loss. Steam
tracing should be trapped sufflcliently to get maximum heat from
Jfrgwan-tracing.

{ WA-TEX 001449




TEXACO INC, PAGE 2U4
PUGET " SOURY “PLANT

TRAINING DETAILS

DEPARTMENT: FPLPE : DATE: JULY 1, 1970
CLASSIFICATION: PIPEFITTER (TRAINFE)
ITEM NO. B-48 SUBJECT: MAKE PRESSURE PAPS

A, REQUIREMENTS

(1) WHEN PERMIFTED - Where practical, operating lines

or equipmént shall be emptied and freed of combusiibla gases
and ligquids before performing hot work. However, presesure
tapping may be performed in order to avoid loss of valuable
operating time or expense for gas-Treeling lines and equip-
ment vhen all of the conditions for the operation have been
met.

(2) WHERE NOT PERMITTED

b On alloys requiring stress relieving of welds.

¢} In hydrogen or hydrogen rich service (because
of tendency %o lsak through the packing glands ).

{dg In systems with flanges rated over 300 # ASA.

e) No pressure btapping shall be aubthorized on well
thickness of less than 3/16".

gaé In vapor space of atmospheric tankage.

(3) HOT WORK PERMIT PORM R-2U41 must be obtained from the
operating departmentc. +ne permibt must be cmintersiened by
the PLANT MANAGER or ASST, PLANT MANAGED

Material to be pressuré tapped must D€ hamusl tesled bY
Inspection Department. Inspector on job must sign nermit

and results of hammer test, Asst, Plant Manager

should be notified one day in advance of pressure vap. Chiefl
Engineer must initial permit indieating no alloy 18 involved
and meets engineering standards. .

(4) SPECTAL PRECAUTIONS:

ga) Close operating supervision shall be maintalned
uring the entire operztion.

(v} A check of surrounding area for possible gas
accumulation shall be made. Sewers shall be covered
and surrounding area wet doun.

(c) A fire match with adequate fire fighting facllities
shall always be malntailned.

(d) fhe actual wall thickness shall be determined by
the ‘Test and Inspection Department before starting work,

{e) The pressuré rating of the pressure tapping egquipment
shall be at least asd great as the system beling Bapped.

I WA~TEX 001450
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B,

(f) Welders shall be instructed to apply a light bead of
weld to start #ith, gradually bullding up to required weld
to prevent excessive heat,

LINE TAPPING

(1) A continuous flow of product must be maintained at all tlmes
during the operatlon to carry off heat.,

PRESSURE ‘TAPPING ON TANKS

(1) Liguid in the tank shall be at least two feet above the
upper limit of the welding and tapping. No pumplng shall be
permitted in or out of the tank.

VESSEL TAPPING

(1) 1iquid in the vessel shall be at least two feet above the
upper limit of the welding and tapping. No pumping shall be
permitted in or out of the vessel. In some cases when unit 1s
down for T&I, a steam flow may be ugaed in place of produet.
WILLIAMS DRILLING MACHINES '

(1) These pressure tap machines drill holes from 1" to 2" and
3" 4o 14" in any size or type of line or vessel. ‘The drilling

.operation may bt done under pressure by using a valve between

the machine and the line. The valve 1s not reguired when there
is no pressure. Line or vessgsel must be steamed and gas freed
$o drill wilithout valve. Thisz machine ig hand operated and tool
riust be fed by hsnd. :

WORKING PRESSURE AND TEMPERATURES
(1) 1200 P.S.T. maximum working pressure at 100°F. W
(2) B500°F maximum temperature at 1000 P,S.I. The working '

pressure or temperature rabing ls reduced accordingly i any
attachment, valve or fltting, subjeeted to pressure or tembhera-

. bure when using the machine, hes a maximum working pressutie or

temperature rating less than that specifled above.

OPERATING INSTRUCTIONS

(1) Select the correct drill for the size tap to be made,
CAUPION: When drilling through schedule 120 or above
nipples, a smaller slze drill must be used. Example:
When driliing through a 1" schedule 160 nipple a 3/4" .
drill should be used. Test drill to make sure the
drill asdapter end will go through adspter nipple.

(2) ‘Mravel of boring bar lg 1' - 2",

WA-TEX 001451
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. att
s .

. Assemble drill to holder, making certaln that parbts are
tightly assembled., Drill has flats for tightenlng with
crescent wreneh.

(4) Be sure that length of nipple plus tapping valve is short
enough to permit completion of tap in boring bar travel.

(5) Attach combined drill and holder to boring bar, then attach
machine adapter and gasket to drilling machine body. Tools are
atbached directly to boring bar by means of screw threads and
butt agailnst the square shoulder of the boring bar.

{6) After tools are atitached, use the ftorque rod to retract the
boring bar into the body of the machine. Make sure drill is
retracted far enough to attach machine adapter to closed valve
oh line to be tapped. (Screwed or flanged). .

{(7) VUsing special grease,® lubriecate drill bit and then attach
_drilling machine and adapter to closed gate valve (screwed or
iflanged, whichever the case may be). Make sure all connections
‘are tight and bleeder valve is closed.,

'-(&) Open gate valve, af'ter determining pipe thickness, advance
o tool- to the surfasce of metal o be cut. This can be done with
§%§? ratchet handle. Set indicator rod to show Ltravel required %o
) 55 ¢omplete cub.

H., TAPPING OPERATION

(1) Hand operation -~ sutomatic feed of tools when hand
operating the machine is accomplished by positloening the
torque rod into the gear c¢ase socket and aliso into the torque
rod socket. ‘Thils prevents rotation of the feed gear case.
Rotatlon of boring bar automatically feeds tools at a rate of
1/80th of an inch advance for each revolubtion of the rateheb
handle or boring bar.

{(2) If a packing leakage should ocecur around boring bar after
drill has penetrated the metal surface, operator can comp
drilling operation if leak is slight, or completely retrgs®
boring bar and tighten packing, '

(3) To tighten the packing nub, position the feed tube to
almost i%s upper limit. This permits alignment of the 3/8"

hole to the feed tube with the corresponding holes In the :
packing nut. Insert wrench (found on end of feed indicator rod)
and place it in packing nut hole. This permits packing nut to
rotate clockwise for tightening by turning the feed tube.

{4) 1If 1t is necessary to vetract boring bar completely, mark
loeation of feed indicator rod on feed tube before retractling.
Teave indicator rod location Statlionary which WiLll docate position
of £odl in cut after packing ls tightened and drilling r@aymed.

# Use "MARFAX" No. 2 "

| WA-TEX 001452
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(3) RETRACTING BORING BAR WHEN CUT IS COMPLETED ~ when feéd
indieator rod 18 aligued with feed tubs groove, the cut should
be completed -and boring bar may be retractaed by using ratchet
handle in counter=clockwlise direction,

'(6) After boring bar is retracted into feed tube, close gate
valve. Use bleeder valve to bleed pressure from the machine

before removing it from gate valve.

{ WA-TEX 001453
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A

(Y

@ - “for m&mg @@m@@fg@m
" Band Tenks without 5&35*&'258“

fe oy 'v;

* 42" TRAVEI.
.. - LENGTH OF -
BORING BAR

peniqiis e

.. " PIPE TAPS TO 14" SIZE
v TANK TAPS TO 16" S1ZE

‘ ﬁ' CHOICE OF POWER:
T« . compdct air motor or completd:
“hydraulic drive {including
_ engine driven pump} provides
dependuhle fower ¢cost power,

- A ,E W&JE@E@M@W’-
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N-HILLCO MODEL 660 TAPPING

it

(hoice. of. Powor |

K HYDRAULIC POWER UNIT .

i, - ’ [ .
(D) HYDRAULIC MOTOR MOUNTED . A}
DIAGRAM DIRECT INTO WORMSHAFT /,—; ®
i (® MOTOR MOUNT § 7
m———— 7] -
T % - (B) PHESSURE GAUGE
i (3) CONTROL-VALVE HANDLE
- (5) LOWER-IN CRANK
(& 8 H.P. GASOLINE
$KID MOUNFED, ENGING. - i ENGINE
DRIVEN HYDRAULIC PUMP
WITH OIL RESERVOIR TANK ' ® weoen STEEL StaD
:";:“1 @ Relief valve protecis system thru (8) WYDRAULIC PUMP T . "
,‘ﬁwﬂ' sepﬂﬂﬂe circit, . @ RETURN TO TANK 8 + sttt
° Exigc; large reservoir provides FROM REUEF VALVE e
ample cooling.” . y T
® Mercury elufch between engine ) ?ﬂi‘;‘ggﬁi;éﬁgg @ .
a & pump ‘with flexible coupling .
assures easy starling and long D KEUEF VALVE
. engine life lengine and pump o N s
%ﬁ}}% mounted on specially designed @ rnier cap 1 .
i neoprene shoek mounts), @D RETURN LINE FROM
® Hydraulic components ussure TARPING MACHINE
;7 constant torgue regordiess of
speed. i) SUCHION LINE

' HOUNT

Skeich showing flow of com- 2 #oiR WDLE
pressed olr from aiv comprassor 5 cluTcH BA

to receiver o air moter through 4 CONTROL VAWE

50 1. or lass of zuitable air hose.
- Min. Compressor size: 105 CFit @
o 90 PSL. [Furnished by Custorner).

5 O
& F“:‘ER
7 uETING EYE

WITH NEW GEAR RATIO AND HIGH-SPEED POWER UNITS,
(AIR OR HYDRAULIC MOTOR) TAPPING TEME IS REDUCED

1
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TRAINING DETATILS

PAGE 250

EPENDABLE

The WmSON-HILLCO fofping mackine cuts hole in T .
p:pelme quickly and ensity withowt shiidown or leakage RO

' STEP BY STEP TAPPING PROCEDURE

CONNECTION

xurcs MEASURING ROD
HANDLE .
| towerin
2550 CRANK
POWE s B A e
: e 3 ',fi‘ GEAR CASE
. RADEAL-THRUST i
3 BEARING 4
- 4
" AIR MOTOR & ACCESSORIES . iy
{Hydraulic Pawer Optional) E ; i
: .1': I
: i i
N o1
g WELDED 5STEEL .’;
] CONSTRUCTION THROUGHOUT .
) ¥t
} T
{ it
! ] T
& it
Ta : :
A ASA 600F RING JOINT ?§ i SELE ADJUSTING 4
FLANGE OF TAPPING MACHINE ‘fg JJE 1BM-PRESSURE, HIGH-TEMPERATURE 1
P CHEVRON PACKING kN
4 ﬁﬂk‘i gai‘rﬁ T fif: ¢ 3 / ADAPTER
LB RORING BAR ¥ gy ;gsumse
. i bl R 3 M .
E -«a—~amAcraD EXTENDED e ;' S o
. ;
] | Efl.x
; TAPPING VALVE | P | i
o CLOSER —— ~ OPEN ) : £ }
] 1 : .
i 3 PIPE LNE, TANK OR " )| i vt pad
i. } PRESSURE VESSEL
3 § e e
: . 3 b A n.;
. 13 fﬁ«-—«-— CUTTER & PILOT £, e
] 1 e 0 |
. ""Tq'"""_" BRANCH @ﬁ% )
"“h

TAPPING MACHINE MOUNIED
ON ADAPTER FLANGE

' -Weld side qutlet o pipe line.

Side outlst may ba Pipe Nip-
pie or Weldofet with or with-
auv? reinforcament; or welded
or holted split tee.

Mount topping valve on side
apening. Round opehing gate
valves generally used. Plug
valves moy be used with
spocial cuiters.

3.

VALVE OPER, BURING BAR
EAFEHDED

Mount adapter Flange on fup-
ping machine, then insieil
proper cutier.  Attach {apping
‘muchine with ardopter flange
fo tapping volve,

Vaive open, fower-ln srank is
rotated to extend boring bor
unfil pifot drilt touches pipe.

AP comvmw, COUPON
RETAINED ON PILOT DRitL

5 Tupping vnder pressure
through the wa!l ‘without
teakage, Covpon is retained
on pilot drill by spring loaded
balls.

Retract cutter with coupon,
close valve and remove ma-
chine.

THE NEW LONGER BORING-BAR TRAVEL (42" USABLE TRAVEL)
RESULTS IN A WIDER RANGE OF FIPE AND TANIC TAPS. ..

{

H

!
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MODEL 100
TAPS TO 27
Hand Operated
800°F, @ 600 PSI
or 3200 P5l @ JOD°F.

MODEL 300
TAPS TO 47
Rand or Power Operoted
400°F, (@ 200 PSI
or 1000 PSI @ 100°F.

1/ ]

MODEL 1200
FIFE TAPS 1O 24”
YANK TAPS 0 30"
Power Opecatoed
500°F, @ 500 PSS
or 1200 P51 G° 100°F.

TRAINING DETAILS PAGE 251
J

TYPICAL DRILLS & CUTTERS NEEDED TO COMPLETE
VARIOUS SIZE TAPS (Model 660 Machine)

WmSon Insertooth cutters for Model
660 tapping machine range in sizes 3"

to 14" for pipe taps and up to 167 ﬁggﬁg

for tunk taps. All cuters have ool

steel cuiting edges. CUTIER

Insertip pilots are equipped with m |BcompLere CUEASSEMBW
spring loaded stoel balls to hold cou-  inserup piLOT .

pon o culter.

| Broescon. ol tapping. machines. with. PV drills
Dosigrad. for lapping. holes. thrwongh. PLUG VALVES

R . STANDARD PV DRILL SIZES FOR MODEL 560
The PV drill, is o spade type drill that MR e Rived

pusses through the rectongular open-

. . L 4 & 8"
ing in o plug valve, threaded or flang-
ad, ond drills o round hole in pipe.

: &4 -,
Uther cutler shapes and sizes are PV DRILL
aveilable for use with special valves For Tapping Through
8" Plug Valve

having restricled openings.

CARRYING CASE FOR TAPPING MACHINE

SPECIAL COMPARTMENT FOR PILOTS FACHINE IS HELD IN PLACE
HOLDERS, SMALL CUTIERS, ETC. TH BOOMER TYPE CLAMPS

YO SKID UNIT BASE PROVIDING
A COMPACY CARRYING CASE

Tl
Lo

WA-TEX 001457
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TYPICAL TAPPING
i SET-UP

AIR
MOTOR

Minimum compressor
requiraments; 105
CFM @ 90 psi.
{Furnished by customer) I

NOTE: Hydraulic power is recom.
mended for taps over 12" Topping
Machine

\Hose to Compressor

(Furnished by customer)

HYDRAULIC
POWER

plete self-contained
er unit.
Mo other source of
power requirad.

Hydroulic Motor

Adopter

l-iydraulic Power Unit

® 9 H.P. dir cooled gasoline engine
& 20 gal. hydraulic fluid reservoir
(SAE 10 W oil normally used for fluid.)

i g‘ Conirol
Pressure | ; Vaive Mot furn-ishgd,
Gougn, i3, GV Hondle @ Hydraulic hose — 50 ft,

Diometer: %" for pressure line
%” for return line

& Hose connections equipped with best quality
self sealing couplings ta prevent loss of hy-
drauvlic fluid and to keep system clean,

—

*WmSon Sondwith tapping volve. Conventionvl gote

Tapping Mochine Mounted on Skid. valvs may be used.

| WA-TEX 001458
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Sbraroprw

WmSon-Hilleo Tapping Machines

SEORNSE

For making connections to
pipelines and plant piping
safely and without shut-
down.

Models 660 and 760 Tapping
Machines are identical with the ex-
ception of length and tapping
copacity.

J

Specifications \
Model 660: Boring bar travel 42'"; taps 3" thru 12"
Model 760: Boring bar travel 66''; taps 3’ thru 16"

Maximum operating pressure, both models:
1,440 psi @ 1000 F,

Maximum operating temp., both models: *
7000 F., @ 700 psi

Each machine factory tested to 2,175 psi
Power: Hydraulic or air

Feed: 660 — standard .005 per rev.
optional .003 per rev.
760 — standard 003 per rev.

Lower-in crank: Approx. 4% turns per in,

Approximate

Welghts: 660 w/air motor 500 lbs.
760 w/alr motor 625 tbs.

660 w/hydrautic 535 1bs.

. 760 w/hydraulic 660 Ibs.

660, 64%:" without measuring rod
110%" with rod
760, 88%:" without measuring rod

Lengths:

Models 660 & 760

PAGE 253

158%" with rod /

U. 5. PATS, 2,679,173 — 2,097,398

MODEL 660

MODEL 760

Heavy duty
bearings

Self adfusting
chevron packing

ASA 500 b,
RY} Flange

Chrome plated
boring bar

Cutters are available for standard pipe taps, Stopple Plugging Machine taps and Shc:rtfe'l:c!lrfipE Plugging Machine taps,
Special cutters can be furnished for tanks and flat plate taps,

WA-TEX 001459
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=%
"y ~

WmSop-Hifleo Tapping Machine
Model 360

For making connections fo , j

pipelines and plant piping '
safely and without shut-
down.

Autamatic
cutting feed

% Hand operated or air motor diive.

Heevy duty 3 s
bearings

S

Specifications:

Boring bar travel: 24"
Tank taps fo 47, pipe faps to 6”7

Maximum operating pressure:
1,440 psi @ 100° F.

Moximum operating temperature:
700° F. @ 700 psi
. B Self adjusting
Each machine factory tested to 2,175 psi 4., chevron packing
Power: Manual or air motor hsh Sov €
Feed: .005 per revolution

) Lower-in crank: 12 furns per inch b Chrome plated

boring bar
Weights: Hand powered, 125 lbs. .
Air powered, 163Vs 1bs.

Length: 42%”" withovt measuring rod
70" viith rod

@ Cutters are avoilable for stundard pipe taps,
Stopple Plugging Machine taps and Shoristopp®
Plugging Machine taps.

Speclof custers can be furnished for tanks and flat
plate taps.
L. S. PATS. 2,679,173 — 2,097,398

| wa-TEX 001460
{
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wmsON SHORTCUTT DRILLING MACHINES
| T-8, 7-12 & T-18

o)

i

S5y
i 5

AR SRR S E IR

3
FEED ADJUSTMENT
KNOB

P

® MAKE SHORTSTOPPCPLUGGING MACHINE
TAPS ' «

@ MAKE BRAMCH CONNECTIONS

FEED TUBE

st ANe M, oA

Papeeege e
P, ¥

® SPECIFICATIONS o % R\ CALIBRATED BODY TUBE
. {MODHS T8, 712 & T-I) ‘ 1

NAXIMUM RECOMMEMDED WORKING PRESSURE
1440 PS8t @ 100°F.
Eoch Mothine Pressurs Tested To 2175 pil
OPERATIONAL TEMPERATURE~1BOCE. MAX.*

1 NPT THREAD

*Far higher operating temp., consult faclory

U.5. PATENT NO'S 3068725, 3068726 & PATENTS PENDING IN OTHER COUNIRIES

| WA-TEX 001461
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-

Installation of @égmﬁég Scraper Passage Indicator

Shawn below 15 the proper cutter and drill, either of which may be used for dnllmg a hole for Pig-Sig
Installation, The proper vslve adapter is also shown.

. Culter
Holdor~ Cuﬂe;_l;otfder—- Drill Valve Adaper for
. Filot ’ i 5_'2% 5 Stock Ne. Cutter or Drill
Cutter Stock MNo. 706-16
5-193-01 For use on 2" throoded valve.

" @ . 518101
Cufter

Motes: Cutter désigned for wall thicknestes up to and including %7,
so {For thicker wall pipe use drifl.}
Valve requirements: Min. thru bore 27,

2" Thread-O-Ring” Plug Holder
A plug holder is used for setiing Pig-Sig ussembly with the T-101, This holder is also used Stock Nao.

for setting T-O-R plugs which may hold gouge odapters, thermometer wells, corrosion 5.185-01
test eotipons and other instrument probes,

“Tead-O-Ring is 2 1, O, Wihainton, Iae
trademarh for an externally, Mternally
theeadud pipe nipple.

Hole Saws and Valve Adapters

Hole saws are used with the T-101 for size on size taps,

~:Hol!;e' Sows Yalyve Dirensions* Valve Adapiers (flanged)

Hole Saw Hole Valve | Min May, Face . Stock B
HoldarPilos Saw 1 $1zs | Thru | toFace Size Series ND.
Sroch Stock Bore | Bimensloy -
wek oc
v, No, Na. |ober | is0% |6-190818
i 3" 1504 6-1318-18
5204 5.179-02 EL B B P | o, | era021s,
.. 5204 5.179.03 av | ol ot T [R5
" Y s an 3007 6 1305‘-30 e wlno
5-179.04 N M a» | 0% | 6131830

47 300# 5-1302-30

2 SO0
Size Stack No. ar &00#
4" &00¥#

3" 4£-1303.01

| WA-TEX 001462° _
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TRAINING DETAXLS

7

CAH BE SUPPLIED WELDED
TO SCARFED WIPPLE OR
WELDOLET FITTING.

MADE FROM STANDARD
WELDING FLANGE OF
SPECIFIED SERIES AND
FACING.

CHOICE OF PITTINGS

THREAD=0-R NG
# %IPFLE

SCARFED TO
SPECIFIED ¥
SIZE. -

-

MADE FROM SEAMLESS
STEEL TUBIHG.

PAGE 257

THREAD-O-RING
A{UG

PRESSURE RATING:

Plugs are installed agalnst
line pressure up to 1,000
Ps} us!nﬂanSON-HILLCO
Tapping Machines®

MADE FROM NAVAL BRASS WITH
NEOPRENE O-RING

INSTALLING TEST COUPON IN PIPELINE WYTHOUT SHUTDOWN

S, WSOH-HILLCO
TAPPING tHACHINE®

VALVE CLOSED

SPRING LOADED
STEEL BALLS
-\ RETAIR PLUG

OLDER

3. DRILL 15 REPLACED BY PLUG
gELDER AND THREAD-O~RIRG

ADAPTER

FET FITTING

18 TAPPING .

1. TAPPING MACHINE BEING MOUNTED
ON FITTING IR PREPARATION FOR
SHOT TAP™,

BLIND FLANGE
b

5, TAPPING.MACHINE REMOVED,

4, THREAD-O-RING PLUG WITR TEST
COUPON {5 LOWERED THROUGH THE
VALVE AND THREADED jHTO FLANGE.

VALVE RECOVERED AHD BLIND
FLARGE {H PLACE.

ROTE: COUPON IS RECOVERED.BY
ABOVE PROCEDURE N
REVERSE.

** Threaded plugs are installed and removed with the following WmSON-HILLCO Tapping Machings only:

Models 100, 100B, 100C, 300 and 360,

e

B, Wellfamren.Ine.

P. 0. BOX 40+ TFULSA 2, OKLAHOMA
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The Plidco Hot Tapyping Saddle is an adaptation of the
Plidco Split-Sleeve. It is used for hot taps where sur-
rounding conditions do not permit the immediate in-
stallation of a welded branch (including underwater tie-in
to existing pipe line.)

With full branch connections, Plideo Hot Tapping
Saddle can be utilized for tapping a hole large enough to
permit plugging-off the main pipeline. A line break can
thus be isolated and bypassed, using two plugging taps
and maintaining service through a bypass,

Avasilable with full-size branches and in any range of
sizes and pressures with threaded, welding or flanged
outlets. Buna-N packing standard. Silicone, Viton* and
ashastos available, as well as neoprene.

After repairs are completed and oil-soaked earth is
cleaned up, Hot Tapping Saddles may be permanently
welded to pipeline if desired. '

),

E]]
Plideo Hot Tapping Saddle * *DuPant Reg. T. M. Write for Bulletin HT-700
shown here is 12 x 12"
with 800§ ASA fiouged outlet PLIDCO HOT TAPPING SADDLE SPECIFICATIONS .
Hsin P Body Dimsntions tanpth | Diam. | Length Sida O,
(Run)w Branch Pipa ' [Bstwenn]  of nf Bars Shtﬂ;.:plnz
71, En Studs | Branch ¥aight
Heminal Hominal LD, | 0.0. jOveralll paeying
Sizn Sits Lorgth
+ IAI IBI Act ADI cEl J
5 Inchins tnchos Inches }linches ! Inches] nchos jinches § Inghes tnches Founds .
4 1] 1w 2w 3wl sl sul w 2w {1 x1 18
o 2 1thru2 2%} 3% B8] S%U| %24l x1n 20
] 3 1thru 3 4 5 8%t 5% | % 12% ]l x1% 28
o 4 1thru 4 5 [} B8] 5% % | 3 1% x1n 38 A
H & 1thrud vl 8t 9 | 34t ¥ |3 1A%l 48
) 6 5 and 6 7% ) 8% }18 12 % 13 134 x 134 120
i 8 1thiu 4 9y | 10% 10 3% 1 % (3% 12 xit 114 .
L4 B Sthru 8 9Ly | 104 § 18 12 1322 x1% 180 .
iy 10 1thra 4 1Y 123 1 10%) 5%t 4 2% x2 133 >
1 10 Sthruio | 11 b12% 18 12 t 4 2% 2 225
| 12 1tbru 4 13 {1a% 110 5% 11 4 2% x2 163
12 5thru 10 1B%j1a% 18 12 1 4 2% x2 270
"2 12 | 13% {14% |24 18 1 a 2% %2 360 .
14, 1thru 6 14y 1164 | 14 8 ity | & 3 x2% 264
14 8and 1o | 14, }1834 18 12 1, |4 3 x2% 340
*1s 122nd 34§ 143 [ 163 124 18 1y |4 3 x¥y 454
H 16 L1thru 6 164 118y | 14 8 i-/. : g x 2V 295
16 8 pnd 10 163 1 18% | 18 12 Y X2Y; 380
e ef Baned ; 16 §12thete |16 fevsfzs [18 f1ufa |3 x2%]| 5o
- 3 18 1 thru § 18%; | 21 14 8 1% 1 4 4 x29 360
: 18 8 and 10 18% { 21 18 12 1% | 4 4 x2% 465
% “18 12thru 18 | 18y |21 26 20 15 1 4 4 xzu 670
” ” e 20 1thru 6 20Y; |23 14 8 1% |4 4 x2% 400
=2 20 8and0 a0 {23 {1b 12 % | 4 4 x2i; 515
A3 €20 12 thire 20 20% } 23 28 22 1% 1 4 4 x2% 800
= 22 1thru 6 22, 125 14 L] 1%h | 4 4 %3 485
& 22 8and 10 | 2245 §25 i8 12 1% | 4 4 x3 625
5 £22 12thru22 } 2215425 {30 24 1% | 4 4 x3 1038
Lt [1EY [t 24 1thru 6 284 | 27 14 8 1% | & 4 %3 $20
° % 24 8and 10 | 2415 27 18 12 1% § 4 4 x3 870
B v24 12thru24 | 2435 {27 |32 26 1% | 4 4 x3 1885
~ 4 26 1thru 6 264 | 30 14 8 1% 1t 4 5 x3 518
-C ovitan ..m,..___.| 3 26 8and10 | 26% {30 |18 12 j1798 I 5 x3 795
08 wafw e +26 12thru28 | 264 30 ]34 28 1% | 4 5 x3 1500
7. 30 1thrué 30 §38% § 14 8 1 14 5 x3 940
ho HO 3 i 30 8and 10 | 304 {344 |18 12 1Y | 4 5 x3 1218 .
3 *30 12thru30 | 30% §34% | 38 32 1% 1 4 § x3 2550
\. J
*{Not avallable from stock Larger sizes on application

THE RIPE LIMNE DEVELOPMENT COMPARY
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TEXACO INC, PAGE 259
PUGET SOUND PLANT

. TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970
CLASSIFICATION: PIPEPITTER (TRAINEE)
ITEM NO. B-49 SUBJECT: DISMANTLE, REPAIR AND

REASSEMBIYX OXYOEN LINES
END EQUIPMENT

a,8AFETY: To avoid fire and explosion hazards due %o
: - presence of oll or obher combustible materials
; in the oxygen piping system, the followlng procedure shall
i : be applied to the fabricatlon and installation of the oxygen
; T piping system: -

" b,ABSEMBIE: The system should be assembled without the use
’ of any greased Joint compound. Gasket paste is
riot L6 be uUsed on faskéts, bolts or flanges. Spool pleces
installed at connectlons to equipment such as pumps, vessels
~and exchangers should be blinded with clean grease free
blinds, gaskets and bolts. Control valves, regulators and
&éég © ingtruments are purchased pre-~cleaned and certifled

compatible for oxygen service: these elements are not %o
be installed until final equipment assembly. Valves shounld
be installed, but without seats, gates, discs and other
removeable paris,

¢ JHYDROSTATIC TESTING: Each section of the line should be
. subjected to a hydrostatic test,
using. elean, oll free water. The test pressure should be
1.5 times maximum operating pressure. The system should
be fllled with clty water or other oil free water, then
pumped up to test pressure,. This should keep pump grease
from é&ntering the gystem.

Afber test is completed, the system should be
degreased by washlng wlth trichlorethylene,

d . NITROGEN TESTING:Nltrogen should bhe used in place of

water, if available. The test
preasure shall be 1.1 times maximum operatlng pressure.
When testing with nitrogen, make sure proper fittings
and gauges are checked out from main tool room. A ball
check valve shall be placed in line between nitrogen
gupply and egulipment belng tested.

+-  e,.DEGREASING OXYGEN LINES: The system should be degreased
S by washing with trichlorethylene
solvent followed by oil free hot water, then blown dry
using warm dry nitrogen. .

The' valve parts which were removed should be
individually degreased wlth trichlorethylene solvent. The
valve parts should be thoroughly dried, reassembled wlfhout

- the use of oll, grease, or any lubricant, and valves .

' WA=TEX 001465
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repackéd with dry oll~free asbestos packing. .

. ' Serewed connections at control valves and solenoid

“yalves should be made up with a thin paste of freshly
mized litharge and glycerine dag dispersion #21T7, made
by Acheson Colloids Company of Port Huron, Mlchigan, or
equal applied to male threads only. :

(1) Valve stem packing shall be suitable for
oxygen service ab, 500°F (Johns-Manville

Chempac 2024, )

. {2) Low pressure nitrogen (app. 75 1bs.) available
g at H~2 Complex may be transferred through alr
hose, (Use pipe if long disbtance from test).

(3) High pressure nitrogen bottle connections
available in main tool room.

(&) Box pump or.field pressure pump may be used on
hydrostatic test. Use high pressuve test hoses
" or pipe if available.

T
i
g

. BREASSEMBLE: When reassembling existing oxygen lines and
equipment after repalrs are made, wash all
parts with Trichlorethylene before replacing. DBe sure no
grezsgse or pipe dopes of any kind get into these lilnes, nor
should they be used as lubplcant on gaskets, bolts or flanges.

v CAUTION: Most oxygen fittings are Stalnless Steel

- or Brass so be sure when dismantling and reassembling that %,
mats, bolbs, flanges or other parts or fittings do not .
come ln contact with oll or grease. It is recommended when
disapgembling that all fittings and parts be stored in
a clean bucket.
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PUGET SOGND PLANT

TRAINING DETAILS

DEPARTMENT: PIPE DATE: JULY 1, 1970

CLASSIFICATION: PLPEFITTER (TRAINEE)
ITEM NO. B-50 ’ SUBJECT: INSTALL PIPE CLAMPS

A pipe c¢lamp 1s used to repalr a leak when the pipe llne
can't be blocked off or welding can'®% he done in the area. The plpe
to be clamped must be cleaned as well as poasible before putting the
clamp over the hole, It is lmporbtant that the clamp is centered
over the hole and tightened evenly. ‘

RN

; WA-TEX 001467 .




