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‘ WARNING .

Point blank firing at equipment with weapons should not be
attenpted unless the safety of all personnel in the area is assured.

Gounding for the laboratory is provided through the 4-wire cable
from the power generator to the |aboratory iunction box (2, f
Be sure generator and |aboratory are properly grounded. Failure to
observe the warning may result 1n serious injury or death.

Main Power circuit breaker CB-1 (4, fig. I-4)|nust be in the ON
position prior to starting generator. CB-1 shall NOT be manual 'y shut
of f except in an enmergency. Turning CB-1 ON with power applied could
result in spark ignition of any conbustible vapors that nay be present
in the [aboratory.

Ensure that the power cable is properly connected to
the generator set. Color Coding is as follows: Black wire - Phase A
(LI'), Wite wire - Phase B (L2) Red wire - Phase C (L3), Geen wre -
Gound (G§.

The purpose of the exhaust fan is to renove conbustible or. toxic
gases fromthe laboratory. |Insure access door is open before con-
ducting any procedures in which the |aboratory hood nust be used.
Failure to open the access door can defeat the system and nmay result
in injury or death to operating personnel.

The air in the laboratory nust be purged of conbustion or toxic
vapors before allowi ng personnel to enter. The exhaust (air-purging)
systemwi || operate for ten mnutes. Al other electrical circuits in
the lab are inoperative during the purging cycle, but will activate
automatically at its conpletion. Failure to renove the fire extin-
gui sher shipnent retainer bracket will hinder its use during an

ener gency.
Do not allow unauthorized personnel near the ionizer

Mercury should be handled or poured over a tray with 1/2 inch of
water in the bottomto control spillage and prevent contam nation of
the laboratory. If a mercury spill occurs, do not vacuum or sweep the
area. This wll disperse nmercury throughout the laboratory. Spills
may be cleaned up using a glass tube of about 6 cm dianeter drawn out
to an opening of about 1 nmm and connected by rubber tubing to a filter
flask connected with a vacuum punp or aspirator the flask acting as a
trap. Control of nercury vapor should not be attenpted with Flowers
of Sulfur as this is not effective. Spills nust be reported to the
Envi ronnental Science Oficer providing services to the unit.

Never use high-tenperature ovens to heat volatile fluids. An
expl osi on may occur and injure personnel.

Handl e all test solutions with extrenme care to avoid injury. A
face shield and rubber gloves should be used.



Wien filling the Reid Vapor Pressure (RVP) Bomb Bath, exercise
extreme caution in adding the required ten (10) Parts Per MIlion
(PPM (0.1 m/liters) of copper sulfate. Do not exceed this pro-
portion, as twelve (12) PPM (0.12 m/liters) of copper sulfate is
poi sonous.

The air in the |aboratory nust be purged of conbustion or toxic
vapors before allow ng personnel to enter. The exhaust (Air-Purging)
Systemwi || operate for ten mnutes. Al other electrical circuits In
the lab are inoperative during the purging cycle, but will activate
autonatically at its conpletion.

Sul furic acid should not be stored with organic compounds. It is
a strong oxidant and could cause fire if breakage occurred.

Use a pyrex or equivalent glass container when diluting acids.

The heat generated when neking acid solutions may break ordinary
glassware. Pour the acid into the water. Never use cracked or broken
gl assware for any purpose.

Al ways wear ?oggles when preparing acid solutions or when handl -
ing solutions. If acids come In contact with the skin or eyes, rinse
imrediately with |arge amounts of water, for at least 15 mnutes, and
seek nedical attention particularly for acid splashes involving the
eyes. Under no circunmstances should any base solution be applied to
the area where the acid contacted. Handle 30 percent or stronger
solutions of hydrogen peroxide cautiously to prevent contam nating the
skin. Wash contam nated area thoroughly with water. Do not use an
acid to dilute or neutralize a base on the skin. Use only |arge
amounts of fresh water.

Use a pyrex or equival ent container when diluting bases, the heat
generated when making base solutions may break ordinary glassware.
Pour the base into the water. Never use cracked or broken gl assware
for any purpose.

Al ways wear goggles when preparing and handling base sol utions.

If bases cone in contact with the skin or eyes, rinse immediately
with |arge amount of water for at |east 15 mnutes and seek nedical
attention particularly for base splashes involving the eyes. Under no
circunmstances should any acid solution be applied to the area where
t he base contact ed.

~Never return excess chemicals, reagents, or sanples to the
original container. Simlarly, do not place spatulas or other objects
in reagent containers for any reason.

Hol d the cap in the hand when Eouring a sanple froma container;
never place it on a bench or worktable where it could become contam
inated. Be sure to return the cap to the container fromwhich it was
removed



Hold the cap of a reagent bottle between the fingers of the
pouring hand when ﬁouring fromthe bottle; never lay It on a surface
that mght be touched by personnel or their clothing.

Keep acid and caustic bottles tightly stoppered. Flush and dry
the outside of the bottles before returning themto the reagent shelf.
Wope up any spills.

Handl e gas cylinders under high pressure cautiously; do not drop
them on the ground or floor. Store gas cylinders away from sources of
heat. Support or check gas cylinders to keep them from falling or
rolling. Assure that protective caps are kept in Place when cylinders
are not in use. Never use grease or oil on gas cylinder valves or on
Pressure regulators. Gas cylinders must be chained to prevent them

romfalling

Wear goggl es when opening air valves.

Make sure that proper shielding is provided when using vacuum
apparatus made of gl ass.

Face shield, rubber gloves and rubber apron nust be worn when
preparing chromc acid solution.

Never use high-tenperature ovens to heat volatile fluids. An
expl osi on may occur and injure personnel

( ANALYTI CAL BALANCE- SARTORI US MODEL 2400- 2463)

The radioactive |sotope Polonium 210 is toxic and ingestion or
inhalation of the solid material should be prevented. If the stripis
accidental ly touched or handl ed, wash hands inmediately with soap and
water. The lonizer is nade by sealing Pol onium between a base o
silver and a layer of gold. The elenent is then protected by a shield
and grid which prevent direct contact. Mst of the radioactivity wll
be decayed to a non-radioactive substance when the device is no |onger
effective as a static elimnator. The small quantity of renaining
material may be a potential hazard if nishandled. Return for disposa
if use is to be discontinued. Do not discard as scrap. Dispose of as
radi oactive materi al
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CHAPTER 1
| NTRODUCTI ON

Section |. GENERAL
1-1.  SCOPE.

This manual is published for use by personnel to whomthe air-
nobi |l e aviation fuel |aboratory (NSN 6640-00-902-9711) is issued. It
Is intended as a guide for operating and maintaining the utility and
test equipnent. The manual provides a description of the [aboratory
and equi prent and includes operating instructions, general safety
procedures, and operator and organi zati onal naintenance. [Appendix A
gives a list of pertinent referencgs; Appendix |B gives the conponents
of end item and basic issue itenms[  Appendix Cis a |list of abbrev-
iations used in this manual and[Appendix Dicontains the Mintenance
Al l ocation Chart.

1-2. REPORTI NG EQUI PMENT | MPROVEMENT RECOMVENDATIONS (EIR).

EIR s can and nust be submtted by anyone who is aware of an
unsatisfactory condition with the equipment design or use. It is not
necessary to show a new design or list a better way to perform a
procedure, just sinply tell why the design is unfavorable or why a
procedure is difficult. EIRs may be submtted on SF 368 (Quality
Deficiency Report). Instructions for preparing EIR s are provided in
TM 38-750, The Arny Maintenance Management System  Mail directly to
Commander Headquarters, U S. Arny Troop Support and Aviation Mteriel
Readi ness Conmand, ATTN. DRSTS-MEM 4300 Coodfellow Blvd., St. Louis,
MO 63120. A reply will be furnished directly to you.

1-3 . MAI NTENANCE FORMS AND RECORDS

Equi pnent_ mai ntenance fornms and procedures for their use are
%onbséped in TM 38-750, The Army Mintenance Managenent System
TAWVE) .

1-4 . DESTRUCTION OF ARMY MATERI AL TO PREVENT ENEMY USE.

a. Denolition of Shelter and Contents. Methods of destruc-
tion should achieve such damage to equi pment and repair parts that it
wll not be possible to restore the equipnent to a usable condition
in the combat zone either by repair or cannibalization.

b. Mechanical Destruction. Using an axe, pick, mattock, sledge
or any other heavy inplenent, damage all vital elenments such as
controls, swtches and valves, electric notors and any other major
assenbl i es and conponents.

1-1
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Point blank firing at equi pment with weapons shoul d
not be attenpted unless the safety of all personnel
in the area I's assured.

c. Qunfire. Fire on equipnment with the heaviest weapons avail -
able, aimng at the major assenblies and controls. Although one well
placed direct hit may render the equipment inoperative, several hits
may be required for conplete destruction of all conponents. For
additional information on procedures for destruction of equipnment to
prevent eneny use, refer to TM 750-244- 3.

1-5. ADM NI STRATI VE STORAGE
a. Storage Site.

(1% Sel ect the best available site for admnistrative
storage. eparate stored equi pnent from equipnent in use. Con-
spicuously mark the area “Admnistrative Storage”.

(2) Covered space is preferred. \Wen sufficient covered
space for all items to be stored is not available, priority should be
given to items which are nost susceptible to deterioration.

_ (3) Open sites should be inproved hardstand, if avail able.
Uni nproved sites should be firm well-drained, and kept free of
excessive vegetation.

b. Storage Pl an.

(1? Store equi pnent so as to provide maxi num protection
fromthe elenents and to provide access for inspection, maintenance
and exercising. Anticipate removal or deployment problenms and take
sui tabl e precautions.

(2) Take into account environmental conditions, such as
extreme heat or cold; high humdity; blomﬁn% sand, dust, or |oose
debris; soft ground, nud, heavy snows, earthquakes, or conbinations
thereof and take adequate precautions.

_ ~ (3) Establish a fire plan and provide for adequate fire-
fighting equi pment and personnel

~ (4) For further information, refer to TM 740-90-1
(Adm nistrative Storage).

1-2
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Section |I1. DESCRI PTION AND DATA
1-6.  DESCRI PTI ON.

The laboratory is a conpletely self-contained unit that needs

only an external power source, a water supply, and a waste-water
disposal facility when in operation. The la orator% Is essentially
an S-280 BIG mlitary shelter and 1-2) that has been
modified to accommodate all of the equi pment, apparatus, instrunents
and supplies needed to conduct fuel quality testing in the forward
areas. It is designed for rapid nmovenent by ground or air transpor-
tation and for quick on site setup. The laboratory will function in

an anbient tenperature ranging from-40 degrees F to +125 degrees F
(-40 degrees Cto 51.5 degrees C).

1. Leveling device 4, Tiedown device
2. Power cable junction box 5. Air conditioner vent
3. Lifting and tiedown points 6. Exhaust fan outlet

Figure 1-1. Front Three-Quarter View of Airnobile Aviation Fue
Laboratory

1-3
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1. Leveling device _
2. Lift and tiedown points
3. External water connection

Figure 1-2. Rear Three-Quarter View of Airnobile Aviation Fue
Laboratory

NOTE

Throughout this nmanual, the term “front” refers to
the part of the laboratory in which the door is

| ocated; the term“rear” to the opposite end. The
terns “right” and “left” indicate the directions
from the viewpoint of the operator as he stands
facing the door or as he enters the door of the

| abor at ory.

a. Shelter. The S-280 B/G mlitary shelter is built of sep-
arate panels attached and bonded in such a way that the shelter is

relatively airtight and waterproof. The roof, floor, end and side
1-4



TM 5-6640-213- 14

panels are made of |[am nated foaned plastic bonded between al um num
alloy. The shelter is provided with lift/tiedown assenblies to pernit
the laboratory to be transported by aircraft or tied down and trans-
Borted by truck. Skids on which the shelter is nmounted permt it to
e towed for short distances.

b. Wility Equipnment. The |aboratory requires electrical Iines
and/or a generator to supply electrical power, a water tank and punp
or an external water source, and drains for the shelter floor, the
air conditioning unit and the Reid vapor pressure bath to drain water
&lway fromthe laboratory site. These itens are discussed i _Chapter]

c. Test Equipnent. A description of the test equiprment and
operating instructions are given in[Chapter 2.] [ Fiqures 1-3]and 1-4
are cutaway draw ngs showing the location of the equl pnment and
apparatus, cabinets and drawers within the |laboratory. [Frgures 1-9]
and 1-6 are photographs of the |aboratory interior show ng equi prent
and ot her itens.

1-5
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1.
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5‘
6'
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9.
-0.
.1'
2o
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4.

1-6

Manometer

Reid vapor pressure gage
location

Drum Thief, in stored
Cabinet No. 14
Cabinet No. 13

Drawer No. 11

Cabinet No. 12

Drawer No. 9

Leveling device

Air conditioner
Cabinet No. 10

Drawer No. 5

Drawer No. 6

Drawer No. 7

Figure 1-3.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25,
26.
27.
28.
29,
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Drawer No. 8

Drawer No. 3

Cabinet No. 4

Drawer No. 1

Power cable junction box
Cabinet No. 2

Ice maker

First aid kit .
Distillation apparatus
Copper corrosion unit
Air pressure stopcock
Vacuum stopcock

Organic removal cartridge
Mixed resin cartridge
Barometer

Cutaway Drawing Showing Location of Equipment,

Apparatus, Cabinets and Drawers on the
Left Side of the Laboratory.



1.
2.
3.
4.

5.

6.
70
8.
9.
10.
11.

12.

Circuit breaker panel
Automatic Gas alarm
Main power contractor
Main power circuit
breaker

Power cable junction
box

Drawer No. 22
Grounding rod

Fire extinguisher
Cabinet No. 23

Drawer No. 20

Cabinet No. 21

Drawer No. 20

Figure 1-4.
Appar at us,

23.

Air conditioner

Drawer No. 18
Cabinet No. 19
Drawer No. 16
Cabinet No. 17
External water
connection
Exhaust fan
Drawer No. 15
Gas alarm
detector unit
Reid vapor
pressure bath
Reid vapor

Ri ght Side of the Laboratory.

24.
25.

26.
27,
28.

29.
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pressure
bomb, with
pressure gages

Oven
Analytical
balance
Flashpoint
tester
Desiccating
cabinet
Propane
cylinder
Main power
control panel

Cut away Draw ng Show ng Location of Equi pment,
Cabinets and Drawers on the
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1-8

Desiccating cabinet 7.
Main power control panel 8.
Circuit breaker panel 9.
Main power contractor

Main power circuit breaker 10.

Door vent

[

TS 6640-213-14/1-5

Ice maker

Distillation unit

Pensky Martens flashpoint
equipment

Automatic gas alarm control
box

Figure 1-5. Interior View of Front of Laboratory.
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1. Ice maker
2, Drum thief
3. Analytical balance

Figure 1-6. Interior View of Rear of Laboratory.
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1-7.  TABULATED DATA.

Tabul ated data on the | aboratory are given bel ow

Shelter . . . . . . . .. ... ... Type S-280 B/G
(NSN 5410-00- 117- 2868)

Di mensi ons:
Lengt h:

Qutside . . . . . . . . . . . . 142in. (3.61

Inside . . . .. .. .. ... ... .. 138 in. (3.51
W dt h:

Qutside . . . . . ... 85-1/2 in. (2.17

Inside . . . . .. .. ... ... 81-1/2 in. (2.07
Hei ght

Qiside . . . .. ... 82-1/2 in. (2.10

Inside . . ... ... ... ... ... .., 74-1/2 in. (1.89
Total Cube:

Inside . . . . ... . ... 480 CU. ft.
Wi ght : 3400 |1 b (1543.6 kil ograms) avdp.
El ectrical power requirenents . . . . 15 KW, 60 Hz., 120-208 V., ac
Connection: . . . . . . . .. ... Qui ck disconnect, 4 pin.
Heating, ventilating, air

conditioning. . ... . ... ... . ... .. Vertical heater/air conditioner

: , (NSN 4120-00-926- 1137)
Cooling capacCity: eeeeseesasssssss 9000 Btu/h.

Heating capacity: . . . . . .. .. ... . ... 6000 Btu/h.
Exhaust fan: . .. .. ... ... .. ... .. ... 600 cfm automatic |ouvered
Vater sources:

Internal . . . ... ... 20-gal reservoir (75.7 liters)
Bxtermal: . . .. ... ... .. Mal e garden- hose connect or
Drai n connecti ons:

Air conditioner: . . ... | /2-inch hose connector

Sink: seeeenn. cessessasas sessss0. Male garden hose

~a. Electrical Data, Refer[fo figure]1-7 for the shelter elec-
trical systemwring diagram

b. Capabilities. The |aboratory includes S|oeci fic apparatus
and general items of material to provide the follow ng Arerican
Society for Testing and Materials (ASTM and Federal test Method
Standard No. 791 (FTMS) testing capabilities:

D- 86 Distillation of Petroleum Products

D93 Fl ash Point by Pensky-Martens C osed Tester

D130 Detection of Copper Corrosion from Petrol eum Products
by the Copper Strip Tarnish Test

D- 2276 Particul ate Contam nant in Aviation Turbine Fuels

D- 270 Sanmpling Petrol eum and Petrol eum Products

D- 287 APl Gravity of Crude Petrol eum Products

(Hydrometer Met hod)

1-10
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D-323 Vapor Pressure of Petroleum Products (Reid Method)

D-1085 Gaging Petroleum and Petroleum Products

D-1086 Measuring the Temperature of Petroleum and Products

D-1094 Water Reaction of Aviation Fuels

D-1250 Petroleum Measurement Tables

D-1298 Density, Specific Gravity or API Gravity of Grade
Petroleum Products by Hydrometer Method

CD-2276 Particulate Contaminant in Aviation Turbine Fuels

D-3240 Undissolved Water In Aviation Turbine Fuels (Aqua-G10)

FTMS-5327.3 Determination of Fuel System Icing Inhibitor in
Hydrocarbon Fuels

1-11
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CHAPTER 2
OPERATI NG | NSTRUCTI ONS

2-1. CGENERAL.

The instructions in this chapter are published for the inforna-
tion and ?uidance of personnel responsible for operation of the
aviation fuel laboratory. The operator nust know how to perform
every operation of which the aviation fuel |aboratory is capable.
This chapter provides instructions on starting and stopping various
itens in the [aboratory. Since nearly every job presents a different
problem the operator may have to vary given procedures to fit the
I ndividual job. Power to the laboratory is provided by a 15 kw, 60
Hz, 120-208 vac generator or equivalent electrical power from

conmer ci al source.
‘ WARNING .

G ounding for the laboratory isprovided through
the 4-wire cable fromthe power generator to the
| aboratory junction box (2, fi Be sure
generator and |aboratory are properly grounded.
Failure to observe this warning may result in
serious injury or death.

WARNING

[

Mai n power circuit breaker CB-1, (4, fig. I-4)]
must be in the ON position prior to starting
generator. CB-1 shall NOT be manually shut off
except in an ener?ency. Turning CB-1 ON with
power ﬁgplied could result in spark ignition of
ustible vapors that may be present in the

ang co
| aboratory.
‘ WARNING .

Ensure that the power cable is properly connected

to the generator set. Color coding is as follows:

Black wre - Phase A (LI), Wite wre - Phase B
L)2), Red wire - Phase C (L3), Geen wire - Gound
0.

CAUTION

The ice maker and anal ytical balance may be
adversely affected so that they are either inoper-
able or give incorrect readings if the |aboratory
I's not properly |eveled.

2-1



TM 5-6640-213-14

2-2 OPERATION UNDER USUAL CONDITIONS.
a.  Laboratory and Equipment.

o (1) Inspect the exterior of the laboratory thoroughly for
visible damage sustained in transit, and repair any damage in accor-
dance with TB 750-240 and TM 11-5410-213-14P.

(2) Level the laboratory to the site using the four
special  “oll-bubble-in-glass-vial”, load-leveling indicators (2, fig. [ ]
0 ensure that the laboratory is properly leveled on its
foundation.

(3) Unlock the laboratory door. The keys to the unit are

preshipped to the user to prevent pilferage during shipment; however,
an extra key is provided (1, fiﬁ[)i]

l WARNING .

The purpose of the exhaust fan is to remove combus-

tible or toxic gases from the laboratory. Insure
access door is open before conducting any procedures
in which the laboratory hood must be used. Failure

to open to the access door can defeat the system and
may result in injury or death to operating personnel.

(4) Enter the laboratory and remove the stored, 50-ft,
four-conductor power cable.  Connect the cable lugs to the generator
terminal box with extreme care. Connect the male cable plug to the
female connector housed in the junction box on the exterior of the
laboratory, to the right of the door (19, fig. 1-3).

(5) Open and secure the access doors of the exhaust fan

outlet and the air conditioner exhaust louvers (6, fig. 1-1). 1 After
opening the doors, examine the openings to be sure they are
unobstructed.

(6) Activate the electrical power and water supply
sources.

_ (7) Enter the laboratory and turn on the main power switch
(4, fig.2-2). ] Immediately return to the outdoors and allow the
system to operate for 10 minutes to exhaust all noxious or dangerous

vapor. (See parg Z-2g.(T)(a) on air-purging).

2-2
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_ (8) Reenter the laboratory and turn on the overhead
lights by the switch |ocated on the wall to the left of the door.

CAUTION

Fan rotation in reverse, as determned by the rota-
tion arrow, indicates inproper cable installation at
the generator terminal box. Continued operation in
reverse rotation will burn out the unit.

(9) Qperate the air conditioning unit while an observer
stays outside to watch the fan rotation. QOperation of the unit
shoul d be in accordance with TM 5-4120-274-15. Internal |aboratory
tenperature should be 75 degrees F to 79 degrees F (23.9 degrees Cto
26.1 degrees C).

- (10) Inspect the entire interior. Systematically inspect
each item of equipnent and all supplies |located in the drawers and
cabinets. A listing of everything is contained i(n_Appendi X B]

(a) Each cabinet door and each drawer is secured in
the closed position with acorn nuts threaded onto bolts protruding
through the surface. Renove the nuts and store themin a cloth bag
for reuse during the next nove of the |aboratory. Coth bags are
| ocated in the auxiliary drawer of cabinet No. 13 (5, f

WARNING

Failure to renmove the fire extinguisher shipnent
retainer bracket will hinder its use during an
ener gency.

(b) Shipnent retainer brackets have been installed

to prevent damage to equi pnent during shipnment. The brackets are
pai nted safety red. Renove the follow ng brackets and store them for
reuse during the next nove of the |aboratory.

1. One fire extinguisher bracket.

2. Two RVP bonb brackets.

3. One flashpoint tester bracket.

(11) Test the conmbustible gas alarm system (para 3-5d| ).
NOTE

If a pressure water suPpIy systemis not avail abl e,
the water nmust be supplied to the system manual |y

(para 2-21d. (2) (b).
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b. Water Supply Connecti on. Attach a garden hose to the water
suppl y connecti on. Before turning on the water to supply the | abora-

tory, make sure that the reservoir gate valve (15, flig. 2-3) 1s
cl osed.

c. Waste Drain Connections. Open the access door of the air
condi tioner. Uncoil the plastic tubing and attach it to the drain.
Drop the tubing down outside the shelter to assure conpl ete drainage
of all condensate away from the air conditioning unit and the |abora-
tory. Connect a length of garden hose to the sink drain and route it
to a drainage ditch or to a previously prepared sunp.

d. Uility Equipnment and Automatic Alarm System

(1) Wility Equi prent and El ectrical System

l WARNING .

The air in the |aboratory must be purged of
conmbustion or toxic vapors before allow ng

personnel to enter. The exhaust (air-purging)
systemwill operate for ten m nutes. Al |l ot her
el ectrical circuits in the lab are inoperative
during the purging cycle, but will activate

automatically at its conpletion.

(a) Description. The electrical system (fig. I-7)]
provides services to all laboratory electrical conmponents, lights and
utility receptacles. The systemis powered by a 15 kw, 60 Hz; 120-
208, vac generator through a four-conductor power cable. Al of the
major circuits have either circuit breaker or fuse protection against
overcurrent. The electrical system includes an air-purging system
and a conbustible gas alarm system to assure the safe operation of
t he | aboratory.

(b) Operation.

1. Monentarily depressing the main power swtch
S2 to ON causes relay Kl to be energized. Contacts KIA close,
sealing in KL Contacts KIB close, starting the fan and tiner.

2. After 10 mnutes, timer contacts 7 and 8
cl ose, energizing relay K2 and contactor K3. Contacts K3A, K3B and
K3C close, providing power to circuit breakers CB2 through CB6.
(These circuit breakers provide power to the |aboratory internal
el ectrical conponents). Contacts K2A close, renoving fan from KI B
control.

NOTE
If fan local control switch S3 is OFF, the fan wll

be deenergized at this tine. The electrical system
is now in the normal node of operation.

2-5
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3. In the event of an ALARM or FAILURE fromthe
combusti bl e al arm system rela& K4 is energized, along with Iight/
buzzer. This causes contacts K4A to close, ensuring that the fan is
energi zed regardl ess of the position of switch S3.

NOTE

If the “energency” node of operation,
circuit breakers CB3 and CB6 nust be on.

4,  After the gas has been exhausted, or the
failure corrected, the combustible alarm system nust be nanual |y
reset. This causes relay K4 to become deenergized; contacts K4A
open, and the fan control is returned to switch S3.

5. Depressing the main power switch Sl to OFF
causes relay Kl to be deenergized. Contacts KIA open, isolating KI.
Contacts KIB open, deenergizing the tinmer; and timer contacts 7 and 8
open, deenergizing relay K2 and contactor K3. This deenergizes the
entire electrical system beyond circuit breaker CBL.

NOTE

Interruption of electrical power resets all elec-
trical circuits to the original condition. [Inital
start-up procedures nust be followed.

(2) Uility Equi prent and Water System

(a) Description. The water system (fig. 2-3) 1is
descri bed bel ow.

1. The water punp is a 7-gpm centrifuga
punp driven by a I/20-ho?ggg%mer electric notor. The punp inpeller
Is attached directly to the end of the notor shaft. The punp housing
which is bolted to the notor housing, is provided with a nechanica
spring-loaded shaft seal to prevent-|eakage around the shaft. Punp
and notor are bolted to the floor beneath the sink and beside the
water reservoir, to which the suction inlet of the punmp is connected.
The punp discharge outlet is connected to the sink supply line.

2-6
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1. Door locking screw
2. ‘Pilot lamp

3. OFF switch

4. ON switch

5. Fuse

Figure 2-2. Main Power Control Panel.
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1. Tank 11. Water inlet <o sink

2. Air bleed valve and hand- 12. Inlet from external
fill port water source

3. Draincock 13. Union

4., Mounting bracket 14. Pressure regulator

5. Sight gage 15. Inlet gate valve

6. Outlet to pump (suction) (needle type)

7. Union or heavy wall 16. Tank gate valve
plastic tubing (needle type)

8. Pump 17. Union

9. Pressure switch 18. Inlet to tank

10. Outlet to water. (pressure)
demineralizers 19. Check valve

Figure 2-3. \Water System
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2. Pressure switch. A pressure switch (9, [}?]
cated in the water supply Tine to the sink automatically

breaks the electrical circuit to the punp when the sink faucet is

closed. The pressure switch is set to open at 11 psi and close at 4

psi, automatically starting the punp when the sink faucet is opened.

3. Check val ve. A check valve (19, I;E: 2:%)
prevents water under pressure from reaching the punp when the exter-
nal water supply systemis in use.

4. (Gate valve. Two gate valves provide the
option of using water fromeither the reservoir or the external water
source. The tank gate valve (16), when closed, prevents water under
pressure fromreaching the tank and the water punp. \Wen open, it
provides neans of filling the water tank. The inlet gate valve (15)
allows the flow of water from the external water source when open, It
prevents water from being punped out when closed.

5. \Water tank. The capacity of the tank is 20
gallons (75.7 liters). An air bleed valve (2), located in the top
right-hand corner of the tank in a threaded el bow, prevents vacuum or

ressure buildup inside the tank above the water line while water is
ei ng ﬁunped fromor into the reservoir. Renoving the air bleed plug
fromthe el bow provides a port for filling the tank by hand. A sight
gage (5) is used to indicate the height of water in the tank. On top
of the sight gage is an air bleed valve that prevents vacuum or
pressure buildup above the waterline in the sight gage.

6. Draincock. The tank has a draincock (3, fig.]
tp facilitate removal of all water from the system during
transit or storage.

CAUTION

Open all valves and drain all the water in the
system during transit or storage.

(b) Qperating Instructions (fig. Z2-3).

1. To fill the water tank by hand, proceed as

fol | ows:

(a) Renove the plug and air bleed valve (2)
fromthe el bow.

(b) Open the sight gage air bleed valve (5).

(c) Using the funnel provided, fill the
tank through the elbow fitting; use only potable water.

NOTE

The sight gage air bleed valve nust be open to get
a correct water |evel reading.
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inlet side of the water

2. To fill the water tank by using an external
wat er source proceed as follows:

(a) Open tank air bleed valve (2).

(b) Open tank sight gage air bleed valve (5).

(c) Cose sink faucet.

(d) dose inlet gate valve (15).

(e) Open tank gate valve (16).

(f) Connect external _
connection box |ocated on the exterior

| aboratory (3, flig. 1I-2) as foll

(g) open inlet gate valve and turn on water

source.

source,

OWs:

wat er source to the

(h) Observe sight gage.

(i) Wen the tank is full, close inlet gate
val ve and turn off water source.

(J) dose tank gate val ve.

CAUTION

Do not operate the water punp while using the

external water source.

3. To operate the water system from an external

proceed as follows:

(a) Close inlet gate valve.

(b) Cose tank gate val ve.

(c) Cose sink faucet.

(d) Connect

outl et side of water connection

(e) Connect external

side of water connection box,

incomng water to force air from system

supply,
2-10

| ength of garden hose from
box Tor use as a drain (18,

wat er source to inlet

(f) Slowy open inlet gate val ve.

SIONY open sink faucet and all ow

4,  To operate the water system fromthe tank

proceed as follows:

of the
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(a) Connect a length of garden hose from

thg outl et side of the water connection box (18, flg. _I-4) flor use as
a drain.

(b) dose the sink faucet.
(c) Cdose the inlet gate valve.

(d) dose the tank gate valve (16
11g. 2-3)4

_ (e) Open the air bleed valve on the water
tank sight gage.

(f) Start the punp using the ONNOFF switch
|ocated in a wire nold above and to the left of the sink.

(g) Slowyopen the sink faucet and al | ow
the punped water to force air fromthe system

(h) Check the pressure switch to make sure
that the water punp stops operation when the sink faucet is closed
and starts operating when the sink faucet is open. In the event the
punp fails to respond when the faucet is opened or closed, rotate the
adj ustment screw on top of the switch to raise or lower the cutoff
pressure accordingly.

NOTE
To prolong the life of the water punp, nmeke it a
standard practice to place the ON-OFF switch in
OFF position when the water systemis not in use.

(3) Utility Equipnment and Air System

(a) Description. Principal conponents of the air
system are di scussed bel ow.

1. Pump. The vacuumpressure, rotary-type,
power-driven punp is a unit designed to produce a vacuum of 27 inches
(68.6 c¢cm of mercury (Hg) to neet the macuum filtration requirenents
of the laboratory and to produce a pressure of 25 psi (1.76 kg/sq cm
maxi mum to neet the Reid vapor pressure (RVP) gage calibration require-
ments of the |aboratory. The punmp is |ocated on the bottom of cabinet
(No. 12) on the left-hand side of the laboratory next to the sink cabi-
net and in front of an air surge tank to which the positive pressure
outlet is connected. Punp data are as follows:

MDLOF: eeceeocecessennesssseseessss General Electric “Form G Split
phase, 115V, 60 Hz, ac

PUMP:  ceeecenccccncosnenns cesssesss Vacuum down to 27 in. (68.6 cm
of Hy. Pressure up to 25 psi
(1.76 kg/sq cm

DiMensSi ONS: . . . . . . 15in.|on% 8in wde 8-1/2
in. high,” overall (38.1 cm | ong,
20.3 cmwide, 21.6 cm high)

2-11
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Punp assenbly includes: . . ... ... ... Positive-negative punp, notor,
positive and negative gages, and
outlet filter silencers

2. Tank. The air suge tank ensures a continuous
air flow Arelief valve, located on the air surge tank, is set to
open at 25 psi (1.76 kg/sq cn). A T-fitting and a gate valve |ocated
in the air pressure line provide the option of delivering pressure
either to the manoneter or to the tabletop-munted air stopcock for
ot her operations. The manoneter, located in the |eft-hand corner of
the laboratory, reads the line pressure. A pressure regulator is
pl aced in thewﬁressure line in a position where it can be adjusted by
a technician while he observes the manoneter, or while he checks a
Reid vapor pressure (RVP) gage connected to the end of the air
pressure line. The vacuum outlet on the punp is connected directly
to a tabl etop-mounted stopcock |ocated to the left of the sink.

(b) Qperating Instructions.

CAUTION

Make sure that the pressure regulator is set for
zero pressure before turning on the punp.

1. To supply air pressure to the tabletop-
mount ed stopcock (8), proceed as follows:

(a) Cose the needle valve (3, fig. Z2-4) jn
the line downstream of the T-fitting leading to nanoneter (9).

(b) Set the ONNOFF switch, located in wire
mold to the left of the sink, in the ON position

(c) Allow time for pressure to build up in
the tank.

. (d) Open and close the tabletop-nounted air
stopcock marked "AIr,"’as needed

NOTE
The 25 psi relief valve (#g relieves the pressure
when 25 psi (1.76 kg/sg cm pressure is reached in
the tank. Do not operate the punp needl essly.

_ _ 2. To supply air pressure to the manoneter for
calibrating RVP gages, proceed as follows:
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Pressure regulator
Needle valve
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6. Vacuum check valve
7. Air pressure check valve

8. Air stopcock
‘9, Manometer

Figure'2-4. Air System.
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(a) Cose the air tabletop-nmounted
stopcock (8).

(b) Gose the valve to the manoneter (9).

(c) Place the ON-OFF switch in the ON
posi tion.

(d) Allow tinme for pressure buildup in the
air surge tank.

(e) Connect the RVP gage to the fitting.

(f) Open the valve (3) to the
manoneter (9).

g) Adjust the air pressure regulator (2)
until the manoneter with the gage reading.

(h) Conpare the pressure indicated on the
manoneter indicates the desired pressure.

e. Automatic Conbustible Gas Alarm and Air-Purging Systens.
(1) Purpose and GCeneral Description.

(a) The automatic conbustible gas alarmis a cali-
brated instrument designed to continuously nonitor for conbustible
gas/air m xtures. It alerts personnel of conbustible m xtures that
coul d cause explosions and fires, and it automatically activates an
air-purging system

(b) The alarm system consists of a main control unit
and a renote detector assenbly. The main control unit (2, fig. I-4)]
and 10, f[g. I-5) 1]s in a protected nonhazardous area and connects
electrically to the detector assenbly (21, Fig. _I-4)]. The alarm can
operate using 115/230 volts ac, 50/60 cycles, or 12 volts dc, with 15
watts of power. The alarmis calibrated for propane and has a set-
ting of 20 to 40 percent of the |lower explosive limt (lel) of gas-
oline. The renote detector voltage is 5.5 volts dc. An indicating
meter shows the concentration |evel of a sanple being nonitored, and
adjustable dual level alarm circuits are triggered whenever a concen-
tration exceeds the preset level or lower explosive Iimt (lel).

(2) Cabinet Assenbly of the Alarm System  The cabi net
assenbly houses the electronics and control circuits necessary for
i nstrunent operation. | ncom ng power and detector |eads enter the
cabi net through 3/4 inch conduit fittings. The controls, fittings
and connections are discussed bel ow

(a) Geen Pilot Light. When the instrunent power is
on and the detector circuit is energized, the green pilot |ight cones
on.

(b) Blue Fail Light. Wen there is equipnent failure
or mal function, the blue fail |ight cones on.
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(c) Anber Warn Light. The anber warn light cones on
when a conbustible gas condition exceeding the low alarm settng
exists at the renote detector, or when the alarmtest switch ((e)
bel ow) has been act uat ed.

(d) Red Alarm Light. The red alarmlight cones on
when a conbustibl'e gas condition exceeding the high alarm setting
exi sts gt the renote detector, or when the alarmtest switch has been
act uat ed.

(e) Alarm Test Switch. The alarmtest switch is a
monentary contact pushbutton swich incorporated with the warn |ight.
When it is depressed electrically, there is a simulation of an alarm
| evel of gas concentration at the renote detector. This swtch
provides a functional check of the analyzer and renote alarmcircuit.

(f) Alarm Reset Switch. The alarmreset switch is a
nmonentary contact pushbutton switch |ocated on the cabinet door.
Depressing the switch deactivates the holding circuits of the alarm
and warning relays if a safe gas condition has been restored at the
Lennte detector. If a safe condition does not exist, the unit cannot

e reset.

_ | ndi cator _Meter., The indicator neter shows the
concentration of conbustible gas at the detection point.

(h) Terminals. Termnals are accessible when the
front panel is open and the printed circuit card is removed. Term
inals are provided for incomng power, renote detector |eads, alarm
a?ddfailuae devices, and for external warning devices and recorder
| esired.

(3) Alarm System Detector. The detector consists of the
body, detector element and shield assenbly. The body houses the
detector elenent and holds the shield in place. The elenent is a
repl aceabl e gas sensing unit that plugs directly into the body when
the shield is removed. The shield assenbly consists of a shield and
a flashback screen, which prevents ignition of conbustible gases.
The detector, which is explosion proof, is located in an area where
fl anmabl e gas or vapor may be rel eased. It is mounted on a 3/4 inch
conduit that leads to the cabinet assenbly; the detector |ead enters
the cabinet through 3/4 inch conduit fittings.

(4) Placing the Alarm Systemin Qperation

(a) Initial Startup Procedures.

ht shoul d _
cuits to permt
or 5 m nutes.

1. Turn on the power (the pilot lig
come on). A 45-second delay disables the alarmcir
instrument warmup. Allow the systemto stabilize f

2. Make sure that the renote detector is in a

conbustible gas-free area. The area surrounding the detector can be
checked by using a portable conbustible gas indicator

2-15



TM 5-6640-213- 14

3. Zero the indicating neter, use a small screw

driver to turn the zero adjuster on the printed circuit board.
Turning the adjuster clockw se increases the reading.

4. Depress the warn/test button and verify an
up-scal e neter readin%. The warn and alarm lights should come on.
A 2-second delay on the alarmindication is provided.

(b) Initial Startup Adjustnents.

1.  Measure and adjust the detector voltage at
the renote detector head, and adjust the “volt” control in the
correspondi ng nodul e as described im _paragraph 3-5d.

2.  Measure the detector voltage at the cabinet
as follows:

(a) Wth instrument power on, connect the
hi gh-resistance, direct-current, voltmeter |eads to the detector
voltage test points on the printed circuit board (termnals B).
Cbserve the polarity.

(b) Record the voltneter reading. The
reading recorded is the detector voltage w thout resistance due to
detector lead length. This procedure provides a convenient nmeans of
checkin% the detector voltage at any time w thout disassenbling the
renote detector.

_ 3. Expose the detector to a sanple of conbust-
ible gas. See that the meter reads up-scale and that the alarns cone
on at the desired |evels.

_ 4. If the warn and alarm set points need to be
adj usted, proceed as foll ows:

_ (a) Make sure that the detector is in a
conbusti bl e gas-free environnent.

(b) Rermove the warn and alarmrelays (first
and last relays) fromthe printed circuit board.

_ (c) Turn the warn and a[arn1adLusters fully
counterclockwi se. Both the warn and alarm |ights should come on.

_ _ (d) Turn the zero adjuster on the control
nmodule printed circuit board until the neter reads approximtely 2
percent below the desired warn setting.

(e) Turn the warn adjuster slowy clockw se
until the warn light goes off.

(f) Turn the zero adjuster slowy clockw se and

see that the warn |ight cones on at the desired level (there is a
2-second delay on warn and al arm indication).
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(g) Repeat steps (d), (e) and (f) for the alarm set
poi nt.

(5) Air-Purging System The air-purging system is |ocated
in a cabinet opposite the sink. It consists of a grill and exhaust
through wall rnounted |ouver assenbly and out of the laboratory at the
rate of 600 cubic feet per mnute (cfn).

NOTE

The air-purging system is also activated
when the main power switch is turned on
and it can be operated manually by the

fan switch beneath the light swtch.

f. Test Equi pnent.

(1) Double Beam Bal ance.

(a) Descripti on. The double beam balance (NSN 6670-00-
436-9857) is supplied for weighing chemicals that are to be used in

various testing procedures. The upper beam is graduated from O to 10
grams in O 1l-gram divisions. The lower beam is graduated from O to
200 grans in 10-gram divisions. Two renovable, 6-inch (15.2 cm dia-

nmeter, stainless steel pans are supplied with the balance. The capa-
city of the balance without the use of |oose weights is 210 grans.
Since the capacity of the balance exceeds the beam capacity, the use
of additional |oose weights is necessary to take advantage of the
full capacity. A set of 12 brass, tall-form |oose weights (NSN 6670-
00-803-9680) is included with the I|aboratory equipnent for use wth

t he bal ance. The weights are positioned in a vinyl plastic block and
they range in size from 1 to 1,000 granms.

(b) _Operating Procedures.

1. Set each poise at the zero mark.

2. Always check balance zero before each use. |If
the instrunment does not balance at exactly zero, nake the necessary
corrections with the two knurled nuts on the front of the beam
VWhen the bal ance” has been restored, l|lock the nuts against each other.

3. Place the specinen to be weighed on the |eft
platform of the bal ance.

4, Move the lower poise to the right until the
first notch is reached; this causes the right platform to drop. Move
the poise back one notch; this should cause the right platform to rise
again.
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Figure 2-5. Exhaust Fan Assenbly of the Air-Purging System
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_ 5. Mve the upper poise to the right until the
scale is brought into balance with the pointer in the center of the
dial or swinging an equal distance to the left and right.

_ 6. Read the weight directly fromthe beans by
addi ng the amounts indicated on the upper and |ower beans.

_ 7. If it is necessary to weigh above the beam
capacity, place additional |oose weights on the right platformuntil
the total of these weights cones to within the beam capacity range of
the weight of the specimen. The final balance is done by noving the
sliding poises on the beans. The weight of the sFeC|nen IS repre-
sented by the total of the weights on the right platform plus the

(2) Anal ytical Balance.

_ _ (a) Description. The analytical balance (firg. 2-6)]
I's equipped with an automatic preweighing and single-knob taring
system

_ 1. The balance has a full 1000-ng optical range
with all-digital readout. The nunbers to be read on the optica
scal e appear in a clear window, all neighboring valures are visible,
but subdued, through a green filter.

2. The bal ance also has sinplified table-Ievel
controls. Two knobs dial in the weights from1l to 99 grans. The
rel ease lever is turned down and the weight is read to the |ast
deci mal place by superinmposing a hairline on the optical scale with
the mcrometer drumknob. The weight application knobs and readout
are arranged in a straight line, in their |ogical seuquence from
left-to-right.

_ _ 3. The pan, optical scale and controls are in a
single field of view

4. Sliding glass doors on either side of the
bal ance provide access to the weighing chanber. A pan brake that
acts on the bridle above the chamer provides danping of pan sw ng.

_ 5. The weighing beamis nmade of polished alum
inum al l oy and the knives are recisipn-Pround sythetic sapphires.
Al weights are cylindrical. he optical systemis nounted in a
preci sion alignment nmechanism which has a focusing control for
maxi mum i mage sharpness. The projection system uses magnification
to provide the readln% i mge and the best reproducibility. The
design principle is that of constant |oad (substitution) weighing.
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After a sanple has been placed on the pan, weight is renmoved mechan-

ically until the systemis in equilibrium Al ways check bal ance zero
before each use.

6. The analytical balance is eguipped with an
i oni zer near the weighing pan. It is used to dissipate static elec-
tricity by emtting al pha radiation. Polonium 210 1s used as a radi-
ation source; it is toxic and the follow ng precautions should be
taken to prevent ingestion or inhalation of the solid material:

WARNING

Do not allow unauthorized personnel near the
i oni zer.

When the ionizer is no longer effective as a static
elimnator and its use is to be discontinued, dis-
pose of it as hazardous radioactive material. Do
not discard it as scrap because the small quantity
of remaining radioactive substance could be a poten-
tial hazard if it is m shandl ed.

l WARNING I

Sul furic acid should not be stored with organic
conpounds. It is a strong oxidant and could cause
fire if breakage occurred.

7. Performance data are as foll ows:

Wei ghing capacity:
Veighing range . . . . . . ... 100 ¢
Taring in optical range . . . . . . . . . . . I g

Total ® ¢ 8. 8 00 00 2 0 5000000 000N e DN OGS e 101g
Taring ranges:

Manual tare range (optional) ...... 50 g
Mechanical taring (max. wth

built-inweights) . . . . . . . ... ... ... 100 ¢
Optical range . . . . . . . . . ... I g
One optical division . . . . . . . . . . . . .. 10 ny

One mcroneter precision (standard
deviation) division (digital

readability) . . . . .. ... o 0.1 mg + 0.5 ng or -0.05 ny
Accuracy in optical range . . . . . . . . . +0.05 or -0.05 ngy
Prewei ghing range, direct . . . . . . . . . 0-100 g

(b) Operating Instructions. Specific instructions
for uncrating the analytical balance, preparing it for use, and
calibrating and nmaking sensitivity adjustmets are given in_Chapter]
[3.] Operating procedures are given bel ow.

_ 1.  To weigh a sanple of unknown weight, use the
wei ght control knobs (7, [T1g. Z- % to return the macrowei ght counter
(6) to zero and use the mcronmeter drumknob (3) to zero and mcro-
meter line on the optical scale (5). Then nove the arresting |ever

2-20



T™M 5-6640-213- 14

2) into the preweigh (up) position (fig. 2-7).] If the optical scale
aJJU 9. 2-6)]

oes not indicate zero, st the zero control knob (1, i

2. After the scale is zeroed, arrest the bal ance
by depressing the arresting lever to the arrest position (Fig. 2-7)]
Next check zero in the full-release position (fig. 2-7).] Place the
arresting lever in the down position. Adjust the optical scale to
zero by using the zero control knob (1,[fig. 2-6). |f zero adjust-
ment cannot be made, refer t@ Chapter |3 for calbiration and mainten-
ance instructions. Place the sanple on the pan, close the glass
doors and lift the arresting |ever into the preweigh position. The
coarse weight will then be indicated on the optical scale, (5,

Set the weight control knobs to show the sane weight on the
macrowei ght counter. Depress the arresting lever to the arrest
position and, after a brief pause (about 3 seconds), nmove the arrest-
Ing lever to the full-release position. Wen the optical scale cones
to a stop, use the mcrometer drum knob to nove the scale pointer
(mcroneter line) over the next |ower optical division of the noving
scale. The readout can then follow fromleft to right: first the
macro val ues from the macrowei ght counter, then the first two decimal
pl aces on the optical scale and the final two digits fromthe mcro-
scale. Return the fine adjustnent back to zero at the conpletion of
each wei ghing.

3. The taring capabilities of the balance can be
used on containers weighing less than 1 gram by first zeroing the
bal ance, and then placing the container on the pan. The reading on
the optical scale Is the tare weight of the container. After taring,
iIf the container is to be filled with a specific weight, adjust the
%G{F control knob to reflect zero on the optical scale and proceed as
ol | ows:

_ (a) Rermove the container fromthe anal yt-
i cal balance and place it on the double beam bal ance. (Tongs shoul d
be used).

(b) Tare the container on the double beam
bal ance. Add the tare weight and desired additional substance weight
mat hematically to get an approximate total. Proceed to fill the
cont ai ner .

_ (c) After obtaining the approxi mate total
wei ght, renove the container from the double beam bal ance and place
It on the pan of the analytical balance. (Tongs shoul d be used).

_ (d) Adjust the final total weight by use
of filter paper or a glass rod.

4. To tare containers over 1 ?ran] wei gh the
container as noted for any unknown weight. After taring, if the
container is to be filled with a specific weight, adjust the zero
control knob to reflect zero on the optical scale and |eave the

macro wei ght counter untouched. Follow steps (a), (b) and (c) in
paragraph 3. above, and, by use of filter paper or a glass rod,

adjust to the specific weight desired by accounting for the macro

wel ght figure only. 2-21
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NOTE

If a tared weighing boat is used, renove the tare
ring and zero with the enpty boat on the pan.

5. Weighing to a present weight is also a capa-
bility of the balance. Adjust the weight control knobs and, if
necessary, the mcroneter drum knob to the desired value. Preweigh
step 3., nove the arresting lever to the full-release position and
adj ust the weight by use of filter paper or a glass rod until the
val ue i s reached.

6. Correction of the weighing result can be nade
for conditions requiring absolute weighings. The swtching weights
are made of noncorrosive, nonmagnetic steel having a density of 7.88
g per . For a mediumair density of 0.0012 g per roil, they are
adjusted to match brass weights of density 8.4 g per ni. Differ-
ential weighings of the same material do not require correction. In
case of absolute weighings, the result of the follow ng fornular has
to be added to the weighting result:

K (grans) = (1.61m - pl/pg + pl/pp
Her ei n:
m = readi ng of the balance in g,
Pl = the density of the air in g/n
Pg = the density of the switching weights in g/nm,
Pp = the density of the weighing material in g/n

(3) Reid Vapor Pressure Apparatus.

(a) Description. The Reid vapor pressure (RVP)
apparatus [(fig. 2-B), designed and constructed to comply with ASTM
test for RVP of petroleum (D-323), is nounted in the far right-hand
corner of the |aboratory within the laboratory table. The apparatus
includes a stainless-steel, constant-tenperature bath that is flush
mounted in the tabletop. Over the bath are nmounted a |/3-horsepower
notor, a thernoneter, a 500-watt “low |ag” immersion heater con-
trolled by a microset thernoregulator, and brackets for suspending
the bonbs. A standpipe stopﬁered drain is threaded into the bottom
of the bath. The line switch, pilot light and electronic relay are
nmounted on a bar under the tank section of the bath assenbly. = The
thernoregul ator is adjustable. The maximum current carrying capacity
is 15 mllianmperes (m).
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Figure 2-8. Reid Vapor Pressure Apparatus
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(b) OQperating lInstructions.

CAUTION
Never turn on the switch unless the bath is filled
with water, the heaters will burn out if they are

not i nmer sed.

1. Fill the bath and check and calibrate the
t her norequl ator in accordance with before-service maintenance in
[Chapter 3.1 Assure that the line cord is connected to the proper
outlet. Turn on the line switch to energize the heater and stirrer-
motor circuit.

2. \Watch the pilot light, which indicates when
heater is on. The light stays |lit until the bath reaches 100 degrees
F (37.9 degrees C). The therno-regulator then controls the heater,
as necessary, to maintain bath tenperature at 98 degrees F to 102
degrees F (36.7 degrees C to 39 degrees C).

0223 3. Proceed with test in accordance with ASTM

(4) Manoneter
(a) Description.
1. The manoneter (fllg. 2-9) |Jis mounted on the
ft-hand wall in the corner to the right of the sink. The nanoneter

e
s the primary basic standard of pressure nmeasurenent. It is used in
he | aboratory to calibrate the Reid vapor pressure gages.

!

i

t
2. The manometer consists of a glass colum

support within a frame and connected at the bottom by a U shaped tube

to the manoneter fluid reservoir. It has a duplex-type scale cali-
brated in inches and tenths on the left side of the tube and in
pounds and tenths, wusing nercury, on the right side. It is also

equi pped with ahiqh-pressure connection, |owpressure connection,
fill plug, drain plug, vent plug and a zero-scale adjustment knob

(b) _Qperating lnstructions

_ 1. To measure pressure higher than atnospheric,
connect line to the high-pressure connection on the fluid reservoir.

2. To measure vacuum connect line to the |ow
pressure connection at top of indicating colum.
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3. To neasure a differential pressure, connect

the line with higher pressure to the high-pressure connection, and
the line with | ower pressure to | ow pressure connection.
4. To fill the nercury reservoir proceed as
fol | ows:
I WARNING .
If a mercury spill occurs, do not vacuum or sweep

the area. This will disperse mercury throughout
the laboratory. Spills may be cleaned up by using
a glass tube of about 6 cm dianeter drawn out to
an opening of about 1 nmm and connected by rubber
tubing to a filter flask connected with a vacuum
punp or aspirator, the flask acting as a trap
Control of nmercury vapor should not be attenpted
with Flowers of Sulfur as this is not effective.
Spills nust be reported to the Environnental
Science Oficer providing services to the unit.

(a) Renove the fill plug on the well.

_ (b) Yent the instrunent on the |ow pressure
side, and assure zero adjustnent at mdscale.

_ (c) Using a glass funnel, slowy pour the
mercury in the well until the indicating level is at approximtely
the zero graduation on the scale.

(d) Replace the plug tightly.

o _ ~ (e) Adjust the scale for the correct zero
position in relation to the mercury neniscus.

5. To obtain consistent reading results, always
observe the nercury meniscus in the smae way; read the meniscus at
eye level.

(5) Distillation Test Apparatus.

(a) Description. The petroleumdistillation test
apparatus [(fig. 2-10) 1s designed to provide for the test require-
ments of ASTM D-86. The unit consists of a shield assenbly and a
condenser assenbly. The shield and condenser exteriors are construc-
ted of stainless steel. The condenser interior is constructed of
copper, insulated with a I-inch (25.4 mm thickness of fiberglass.
The ice-refrigerated condenser is equipped with a drain and overf|ow
outlet and a distilled-fuel outlet. The shield encloses a 750-watt
heater with autotransformer, two porcelain refractorY bl ocks, observ-
ation window, and elevating device to allow proper alignnent of the
distillation flask to the condenser tube, a tenperature control
assembly, and an ON-OFF toggle switch. A wooden bl ock is provided
for support of the cooling jar and graduate.
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1. Distillation unit

2. Corrosion bath

3. Air pressure stopcock
4, Vacuum pressure valve

Figure 2-10. Distillation Test Apparatus and Copper Strip
Corrosion Apparatus.

(b) Operating Instructions.

1. Push toggle switch to the ON position.

2. Turn the temperature-control knob clockwise
to increase temperature; counterclockwise, to decrease temperature.

3. To operate the elevating control, turn the
elevating control knob clockwise to raise the platform; counterclock-
wise, to lower the platform. Total platform vertical adjustment is
three-fourths of an inch.
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4. Consult ASTM D-86 petroleumtesting refer-
ences for detailed description of test procedure.

(6) Mcroporous Filtering Di sk Hol der.

(a) Description. Pyrex filter holders are used in the
| aboratory to collect particulate material from liquids in accordance
W th ASTM D-2276. One gallon (3.785 liters) of liquid is filtered
using the holder, a l|aboratory vacuum and a side-arm flask. The
sanpl e volune actually used nust be reported.

(b) Operating Instructions. Conplete instructions
for preparation of the test and control nenbrane filters and field
nonitors are described in ASTM D 2276.

(7) Solvent Filtering D spenser.

(a) Description.

1. The solvent filtering dispenser (fig. 2-711)]
cleans small volumes by mllipore filtration at the point of use,
which elimnates the need for precleaning and the possibility of
contam nating clean liquids. The dispenser is a conbination of a
mllipore filter holder and a Guth wash bottle. Hand pressure forces
solvents through the mllipore filter as they are needed. The
di spenser consists of a pyrex |-liter flask with a neoprene bul b and
stopper, a stainless steel filter holder and support screens with
tefl on gaskets and teflon tubing.

TS 6640-213-14/2-11

1. Delivery tube 4, Fl ask
2. Filter hol der 5. Upt ake t ube
3. Bul b 6. Pressure rel ease

Fi gure 2-11. Solvent Filtering D spenser.
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2. Dispenser Data.

(a) Filter area - Approximately 3.9 square
centineters (sq cn).

(b) Filter size - 25 mllimeters (m) dia-

meter, type RA.  (Wen used for ASTMtest D 2276, 0.45 m cro nmenbrane
ilters are to be used).
(c) Pressure - Hand pressure only.

(d) Dimensions - 5 1/4 inches in dianmeter x
12 1/2 inches high (13.3 cmdiameter x 31.8 cm high)

(b) Qperating Instructions.

1. To dispense the fluid, place the index finger
over the pressure hole on the front of the bulb and punp the unit by
hand until fluid flows fromthe delivery tube. Once the bottle is
pressurized, flow wll continue until the pressure hole is uncovered.

2. To correct an air lock, loosen the filter
hol der cover one turn, Wwhile maintaining pressure in the bottle.
When sol vent begins to |leak around the threads, retighten the cover.

(8) Water Detector Kit, Automptive/Aviation Fuel (AQUA-GO

Series |1).

(a) Description. The portable, self-contained water
detector kit (NSN 6640-00-244-9478) is used to detect the presence of
undi ssol ved water in autonotive and aviaition fuel in accordance wth
ASTM nethod D-3240. It is battery powered and detects the presence
of water within 1.5 parts per nmillion (ppm). The fluorescence of a
sanpl e-soaked pad is automatically conpared by a doubl e photoelectric
cell circuit wth a permanent fluorescing standard. An ultraviolet
l'ight source is adjusted until a responding mcroammeter reads zero,
whi ch neans that the sanple and standart Fads are glowng with equal
intensity. The ultraviolet light source |level crosses a scale and
produces the test result readings.

(b) Operating Instructions.

1.  Flushing the detector pad hol der.

_ ~ (a) Connect the detector pad hol der
assenbly to the quick-disconnect coupler at the test point.

(b) Flush at least 1 gallon $3.785 liters)
?ugh the assenmbly. Open and close the valve several

of sanple th
ushing is taking place.

]
times while f

_ _ (c) Close the toggle valve and renove the
entire assenbly by disconnecting it at the quick-disconnect coupler

2-30



T™M 5-6640-213-14

2.  Exposing the sanple pad.

(a) Open the detector pad hol der and renove
a 25-mm detector pad fromits sealed envel ope with tweezers.

(b) Press the pad into the recess of the
outlet half of the sanple holder housing with yellow side exposed.

_ (c) Reassenble the detector pad hol der by
screwing both halves together firmy by hand.

_ (d) Reconnect the assenbly at the quick-
di sconnect coupler. Open the toggle valve and allow 500 ml of test
fluid to. pass through the detector pad.

NOTE
A 500 nl test is necessary for accurate results in
the range of 1 to 10 ppmof water. A 100 m test

is suitable for determnation of water content up
to 13 to 60 ppm

_ (e) Close the toggle valve and renove the
entire assenbly by actuating the quick-disconnect coupler.

3. Reading test results.

CAUTION

A pad nust never be dried in air because it wll
BiCk up noisture fromthe air. A desiccator nust

e used if the pads are to be dried. Fuel danp
means; a detector pad that has been pressed between
paper towels as described in (b) below

(a) Open the detector pad hol der and renove
the detector pad with tweezers. The point of the tweezers can be
inserted under the pad through the notch in the rimof the recess.

(b) Press the detector pad between dr

paper towels to renove excess fluid. Press firmy (about g I b) three
or four times with heel of the hand, noving the pad with tweezers to

a dry spot each tine.

(c) Place the

_ 1e fuel -danp test pad under the
flap on the bottomof the unit with t

he yellow side facing inward.

_ (d) Mount the neter assenbly on the side of
the u |t-By ?
y

n lidin
do lanp ollowmng the directions on the battery cover.

NOTE
Never | eave the light on except while a reading is

being taken; the battery will provide only 1 hour of
light, and it takes 14 to 16 hours to recharge it.

g it into the tracks provided.  Turn on the Aqua-
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_ _ (e) Adjust the lever on the back of the
unit until the meter reads zero when the switch button on the neter
I's depressed.

4. Interpreting test results. The scale reads

in parts per mllion where the |ever crosses it if the test sanple is
500 m. The scale nult!BIy|n factor is 5 if a 100-nml test sample is
used. The scale is calibrated for a fuel-danp test pad. Divide the

scale reading by 1.2 if the test pad is read when it is not fuel
danp, and if the water content is in the range of 1 to 8 ppm A
factor of 1.3 should be used if the water content is nore than 8 ppm
when the pad is dry.

5. Storing exposed pads. Exposed pads can be

stored for long periods if kept in desiccant-dried containers. They
change appreciably in open containers or envel opes.
NOTE

The vast mpjority of readings that are taken on
aviation fuels do not indicate the presence of any
free water. |If the technician wi shes to reassure
hinmsel f that the detector pad is effective and the
instrunent is functioning, he can noisten his
finger, touch it to the pad and view the pad in

t he-instrunent.

6. Scale conversion chart. The water detector _
unit can be used to take undissolved or “free” water content readings
regardl ess of the quality of fuel that has Passed t hrough the detec-
tor pad. [ Figure 2-13 gives the conversion from scale readings to
wat er content for different sanple volunmes from 100 to 500 m. The
figure can be used to obtain scale nultiplying factors for any sanple
volume, even if that volume is not an exact 100 ml increment. The
unit can also be used to read water content when detector pads are of
a different size than the ones that are supplied with the unit. The
standard detector pad is 25 mmin dianeter, but other pads are made
thgt have a dianeter of 37 and 47 nm Be sure to use only 25 nm
pads.

CAUTION

The Aqua-G o calibration may not be accurate if
additives are present. For exanple, certain
additives used in heating oils will prevent
water that is not dissolved in the fuel from
reacting with the sodium fl uorescein.

(a) Condition: 25 nmm test pads

(b) Exanple: A scale reading of 6 is re-
corded on a fuel danp, 25 mmtest pad. The sanple volunme was 100 ni.
Read up fromthe scale reading of 6 to 100 nl curve. _ Then read on
the left-hand scale 30 ppm water content. Refer to TM 5-6630-216-12
;oy QoanEtelinstructions covering the Water Detector Kit, Autonotive
vi ation Fuel.
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(9) Pensky-Mrtens Flashpoint Tester.

éa) Description. The Pensky-Mrtens flashpoi nt

tester is designed and manufactured in accordance with ASTM D-93.

The apparatus consists of an electric heater with a three-heater
switch, controlling rheostat, pilot lanmp, stirrer and notor, a closed
flash-cup nounted In an air bath, shutter, test flane burner, pilot
burner and thernoneters.

(b) Operating Instructions. Conplete instructions
for operating the Pensky-Martens flashpoint tester are described in
ASTM D-93. No other special instructions are required.

(10) Copper Strip Corrosion Apparatus.

(a) Description. The copper strip corrsion apparatus
(fig.2-8)]is designed to neet the requirements of ASTM D-130. The
apparatus consists of a constant tenperature bath having a tenper-
ature range fromroomtenperature to 109.4 degrees C to 110.6 degrees
O, openings for four test bombs, four rubber stoppers, a thernoneter
wel I, copper Soxhl et condenser, thernostat and drain plug. It is
also provided with two test bonbs and an ASTM 12F thernoneter having
a range of mnus 5 degrees F to Flus 215 degrees F (-20.6 degrees C
to 101.7 degrees C). The overall dinmensions of the apparatus is 7-
inches wide by 12-1/2 inches deep by 24 inches high (17.8 cm x 31.75
cmx 62.4 cn) and requires a mnimum of 750 watts.

(b) Operating Instructions.

1. Fill the bath with water through the bonb

hol e.

_ 2. Connect the power cord and turn the line
switch to ON to heat the constant tenperature bath to operating
t enperat ure.

3. Adjust the bath to the desired tenperature by
turning the graduated dial on the thernostat.

4. \When the bath has reached the desired tenper-
ature, renove the rubber stoppers, insert the bonbs through the
openings into the rack provided and replace the rubber stoppers.

5. Connect a cooling waterline to one of the
smal | tubes on the condenser and connect a drain line to the other.
This will condense the steam comng fromthe bath and return the
condensate to the bath. If the water supply is insufficient to
operate the condenser, vent the steamdirectly into the atnosphere.

(11) Fuel Systems lcing Inhibitor Test Equipnent. If the
| aboratory facility 1s required to determne fuel systems icing
inhibitor (FSII) in hydrocarbon fuels, the apparatus, reagents and
materials indicated in methods FTSM 5327.3 and FTSM 5340 should be
procured as applicable. Enough gl assware whould be procured to
permt six tests to be performed sinultaneously. |If a sanple of the
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FSI'l actually used to inhibit the fuel tested is not available to
determine the F factor, the following formula should be used to
determne FSII results:

%Sl = 0.1614 (2.000 - VINT)
wher e:

VT

mlliliters of sodium thiosulfate solution, and

and

NT = normality of sodium thiosulfate solution.
(12) Utility Oven.

(a) Description. The utility oven (24, fiig. 1I-4) s
permanent|ly mounted on the countertop. It produces heat ranging from
anbient to 200 degrees C (392 degrees F) and is used for baking, dry-
ing, conditioning and preheatin%. The cabinet-type, gravity-
convection oven 1s equipped with dual hydraulic (safety) thernpstats,
two |atticed netal shelves, hinged door  with safeyty latch, adjust-
able ventilator, pilot lamp, ONOFF toggle switch and a nercury-in-
gl ass thermometer ranging from O degrees C to 200 degrees C (32
degrees F to 392 degrees F).

(b) Operating Instructions. Operate the utility oven
as follows:

1. Insert the thernmoneter through the top of the
shutter cap. Lower the thermometer bulb into the heating chanber as
requi red, depending on type of thernoneter used, to ensure a correct
tenperature reading. \hen possible, use only one shelf and |eave
anpl e space between objects for proper air circulation and maxi mum
heat transfer. Never place materials on the oven floor or below the
| owest shelf position. Shelves should not be overl oaded, and shoul d
never be |oaded fromwall to wall

NOTE

The exhaust vent shutter cap nust be open during
all operations.

2. Turn the line switch to ON. Reference points
on the tenperature control knob do not correspond with actual tenper-
ature settings. Tenperature readings nust be taken fromthe therno-
meter. To raise the tenperature, turn the tenperature-control knob
cl ockwi se until the pilot IanF i ndicates that heaters are on. Turn
the knob counterclockwise to |lower the tenpterature. It my be neces-
sary to back off slightly to take up lost motion in the thernostat
mechani sm when turning tenperature-control knob

2- 34



T™M 5-6640-213- 14

3. When the oven has reached the desired tenper-
ature, turn the tenperature-control knob counterclockw se until the
heat shuts off, as indicated when the pilot |anp goes out. Before
making a final tenperature adjustment, allow about 1 hour for oven
heat to stabilize. |If the oven has not reached the desired tenper-
ature after 1 hour, turn the tenperature-control knob to raise or
| ower t$e tenperature as required until desired tenperature is
attai ned.

NOTE

Wien the tenperature noves from a high settin? to
a lower one, the safety pilot |ight nag_gjow aintly
until the new lower tenperature Is stabilized.

(13) lce Maker.

(a) Description. The tank-type ice maker (21,
[1-37and 1, f _has been designed to provide a continuous and
automatic supply of i1ce cubes needed to cool the distillation bath.
The ice nmaker is a sinple, conpressor-type freezer operating on
115-volt, 60 Hz power. It has a tank-type reservoir for a water
source. The tank nust be filled nanuall'y. The capacity of the ice
maker is 19 pounds per 24 hours.

(b) Operating Instructions. Fill the water tank
manual |y and turn on the Tine swmtch. Cperate as a normal freezer
unit and observe the follow ng instructions:

" 1. Do not cut off air circulation fromthe front
grill.

o 2. Make sure that the unit is operated in a
| evel position.

’ 3. Ruffle the ice or renove a few cubes each
ay.

4. Defrost the ice maker periodically.

5. When defrosting or stopping operating for a
period of time, prop the door open 2 inches.

6. Do not use any electrical heating devices to
defrost.

(14) Water Demineralize Unit.

(a) Description. The water dem neralize unit (27
and 28, f[g._1I-3) Ts walT mounted on the |eft-hand side above the
sink. It consists of two water demneralizer cartridge brackets (3,
[fig. 2-13)]

The cartridge color coded red contains mixed resin bed used to
renove inorganic fromwater. The cartridge color coded bal ck

contains a resin bed used to renmove organics fromwater. 2,35
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Water Content For Sel ected Sanple Vol unes.
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1. Outlet ports 4, Inlet ports
2, Mixed resin cartridge 5. Organic removal cartridge
3. Bracket, demineralizer 6. Color code dots
Figure 2-13. Water Demi neralizer Unit

CAUTION

Do not shut off or restrict the flow of the outl et
t ubi ng.
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(b) Operating Instructions. Operate as follows:

1. Using 3/8-in. plastic or rubber tubing,
connect the inlet hose nipple, at the bottom of the organic renoval
cartridge to the water supply. Connect the outlet hose nipple at the
top of mxed resin cartridge to a suitable water container.

2. The basic limting factor on flow rate is
pressure (25 ﬁsig Ll.?@ kg/sq cm) design). The normal optinmum flow
rate is 10 gph. The direction of flow of the water through the
cartridge nust be fromthe bottom upward.

3. Water or other solutions purified by ion
exchange resins are not necessarily free from odor, color or taste,
whi ch may make them unsuitable for sone purposes. In some instances
color, taste, or odor may be introduced to the finished product bY
trace quantities of either free amnes or |ow nol ecul ar weight poly-
mers which are present in the fresh, untreated resin. Generally,
the amne odor will l[essen or disappear after passage of a few
gall ons of water through the cartridge.

(15) Aneroid Baroneter

(a) Description.

1. The wal |l -mounted aneroi d baroneter (2%, fig.]
0

as a scale calibration of 26 to 31 inches (660 to 787 cm hg
and a pressure graduation of 0.10 inch (0.023 cm) of hg. It is 5
inches (12.7 cm in diameter and has an overall depth of 2.5 inches

(6.35 cny.

2. The basic unit used in the barometer is a
round, thin metal box fitted inside a clamp in the formof a C  The
clanp is called a Cspring. The netal box, or bellows, it sealed
after pract|caIIY all of the air has been renmoved. At this point the
bel | ows woul d col | apse due to the air pressure pushing against it
from the outside. he C}sPr|ng keeps the bellows from coll apsing
since it holds the sides of the metal box apart and in bal ance.
Changes in air pressure disturb this point of balance in respect to
t he atnosphere, and each slight nmovenment is transmtted to the
bar omet er gointer which is positioned over a dial graduated in 1/10
inches (0.254 cm) of nercury.
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(b) Principle of Operation. Figures on the dial, 26
through 31, represent inches of nmercury, the standard means of
expressing atnospheric pressure. Read the indicating hand, the one
cloest to the dial; it-responds readily to any change in atnospheric
pressure. Use the set hand to note any change in pressure. Position
the set hand directly over the indicating hand. A few hours after
se’tting, not any change in pressure. Position the set hand directly
over the indicating hand. A rise in pressure is indicated by nove-
ment of the indicating hand to the right. A fall in pressure is
i ndi cated by nmovenent of the indicating hand to the left.

(16) Desiccating Cabinet.

(a) Description. The desiccating cabinet (27, fig.
Is constructed of stainless steel with glass side panels. A
mol ded rubber door gasket provides an airtight fit. A set of two
shel f runners are provided to hold a shelf or a tray. The 8 by 9 5/8
inch (20.32 by 22.86 cmby 1.59 cm tray is constructed of stainless
steel, and the asbhestos shelf has twelve 7/8 inch (2.22 cm holes. A
manual relief valve is located in the upper right-hand corner.

(b) Qperating Instructions.

1. To close the door, it nay be necessary to force
the door tightly against the jamb before turning handle. Be sure that
tﬂe Fqugre rods enter the top-and bottom keepers before tightening
the |ocks.

NOTE

Do not turn the handl e nove than necessary
to seal the door. Balance of novenent shoul d

be reserved for future adjustment.

2. Before opening the door, normalize the pres-
sure in the cabinet by opening the manual relief valve.

3. Pl ace a thermoneter in the cabinet with heat-

ed sanples and note the tenperature rise. Do not open the door until
the tenperature returns to anbient.

g. Safety.
(1) Safety Features.

_ _ ~ (a) Ar-Purging System A 10 minute tine-delay relay
is provided in the electrical system  This prevents the supply of
power to all electrical circuits except the exhaust fan for 10
mnutes after the unit is connected to the external power source.
Therefore, a 10 minute air-purge, Wwhich renoves any accunul ation of
gxplosivedor toxic fumes, nust take place before any operations can

e started.

(b) Automatic Gas Alarm A conbustibl e-gas-m xture
al arm system for the detection of an accunul ation of conbustible gas
is also provided in the laboratory. Wien a dangerous accunul ation of
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combustible gases is detected by the system it automatically starts
the exhaust fan of the air purging system rings a warning buzzer,
and turns on a red warning |ight.

(2) General Safety. Laboratory personnel and personnel
who handl e petroleum products in the field are exposed to the sane
hazards. In addition, |aboratory personnel are exposed to chenmicals.
Al'so, if an accident occurs, they are exposed to the effects of
vacuum and pressures in close quarters. Efficient |aboratory opera-
tions must 1nclude all safetY considerations. Qperating procedures
shoul d be prepared for each |aboratory so that emergencies may be
dealt with when they occur.

CAUTION

Consult authority in charge of the |aboratory when
i n doubt concerning any |aboratory procedure
operati on.

Do not attenpt to performnore than one test at a
tinme, unless each test can be given the proper
attention needed to conplete it efficiently and
safely. Gve conplete attention to tests in
progress. Request assistance from another tech-
nicran or notify the suPerV|sor if it becomes
necessary to |leave the |aboratory for even a brief
period of tinme.

Do not attenpt short cuts or inprovisations,
because | aboratory procedures have been divised
with a viewto quality, efficiency and safety.

Di scuss any change to procedures with the super-
vi sor.

Do not engage in any formof horseplay in the
| aboratory, because it diverts attention from
testing or other operations in progress, and
contributes to existing hazards.

Never taste a l|aboratory chemcal. Never snell a
chem cal except when necessary, and then only by
wafting a small amount of vapor with the hand
toward the nose.

Systematically check the |aboratory and its equip-
ment at the end of each day to be sure than no
hazardous situation can develop while the |abora-
tory is unoccupied.

Bond and ground the [aboratory to mininize po-

tential differences between the objects and the
ground.
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(3) Fire Prevention. Fire prevention includes good house-
keeping to elemnate conbustible materials, proper handling of sup-
plies and sanples to control formation of flammble vapors or fumes,
and proper regard for sources of igniton.

l WARNING I

Do not snoke in laboratory, confine smoking to
permtted areas, and police those areas daily.

Keep gas jets closed when not in use. Check
burners and connectin? tubing frequently to be sure
that they are not faulty. Replace defective tubing
when it Is discovered.

Never |eave an open flane or electric heater

unattended while in use. Mke sure there is no

gﬁen flame or heating element in use in the area
en voltatile liquids are poured.

Di scard organic products in authorized containers,
never in sinks or drain systens.

Keep flammabl e products or other liquids away from
sources of heat such as engine exhausts, open
flames, and direct sunlight, and keep them away
fromcircuit breakers, electrical swtches and
nmot or s.

Never discard hot liquids in drains. Set them aside
to cool in covered containers before discarding them

Make sure that chemcals that are unsafe in close
proxinity are stored in separate areas.

Clean up immediately the areas of spills involving
fl anmabl e or hazardous vapors or funes.

Wien heating fluids which may superheat, use glass
beads or fragments to prevent boiling over or
spattering.

Wien diluting acids, pour acid into the water.
Avoi d pouring water into acid because this could
cause spattering.

Make sure that equipnment is fixed firmy in posi-
tion before starting a heating operation.

Keep heat and open flames away from gas cylinders.
Never drop a gas cylinder to the floor or ground.

Check electrical wiring and equi pment for defective

or | oose connections or frayed insulations frequent-

ly. Check line load on circuits to prevent over-

| oadi ng individual circuits. 01
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Report any deficiency imrediately.

Mai ntain proper ventilation of the |aboratory and
storeroons to prevent accunulation of flanmable
vapors. Make sure that protective clothing is used
at all tinmes.

(4) Extinguishing Fires. A detailed discussion of petro-
leum fires and procedure for extinguishing fires is contained in FM
10-69. Any class of fire can start in a petroleum | aboratory where
personnel are not familiar with fire prevention. Two persons should
always be in the |aboratory in case of fire or injury to one of the
people. The first thing to do in case of a fire involving flammable
products is to notify the fire department. Laborator¥ personnel
shoul d then do what can be done safely with portable tire extingui-
shers until proper fire-fighting apparatus arrives. General rules
for the use of fire extinguishers are as follows:

(a) Follow the manufacturer’s operating instruction

(b) Becone famliar with the types of fire extingui-
shers in the laboratory and the class of fire they are intended for.

_ (c) Inspect all extinguishers nmonthly or nore often,
dependi ng upon local fire regulations.

_ (d) Have pressure-type extinguishers tested hydro-
statically every 5 years.

(e) Make frequent inspections to assure that all ex-
tingui shers are in their designated places and are readily accessible,
that they have not been damaged or tanpered with, that seals are
intact, and that nozzles are not clogged.

(f) Assure that extinguishers are charged inmmedi-
ately after use.

(5) Handling Hazardous Materials
(a) Acids.

l WARNING .

Sul furic acid should not be stofed with organic
conpounds. It is a strong oxidant and could cause
fire if breakage occurred.

Use pyrex or equival ent glass container when
diluting acids.’

The heat generated when nmaking acid sol utions nay
break ordinary glassware. Pour the acid into the
water. Never use cracked or broken gl assware for
any purpose.
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Al ways wear goggles when preparing acid sol utions
or when handling sol utions.

If acids cone in contact with the skin or eyes,
rinse immedi ately with |arge anmounts of water, for
at least 15 minutes, and seek nedical attention
particularly for acid splashes involving the eyes.

Under no circunstance should any base sol ution be
applied to the area where the acid contacted.

(b) Hydrogen Peroxide.

I WARNING l

Handl e 30 percent or stronger solutions of hydrogen
peroxi de cautiously to prevent contam nating the
skin. Wash contam nated area thoroughly wth

wat er . Do not use an acid to dilute or neutralize
a base on the skin. Use only | arge anmounts of

fresh water.
l WARNING .

Never handle nercury with the bare hands, and never
heat it in an open contai ner. I f mercury spill
occurs, do not vacuum or sweep the area. This wll
di sperse nercury throughout the |aboratory. Spills
may be cl eaned up using a glass tube of about 6 cm
di aneter drawn out to an opening of about 1 mm and
connected by rubber tubing to a filter flask
connected with a vacuum punp or aspirator, the
flask acting as a trap. Control of nercury vapor
shoul d not be attenpted with Flowers of Sul phur as
this is not effective. Spills nust be reported to
the Environnental Science Oficer providing ser-
vices to the unit.

(c) Mercury.

(d) Chem cal Containers.

1. Frequently check all chem cal containers
havi ng vent caps and nake sure they are operable.

2. Keep containers of volatile liquids as cool
as possible. Renove caps or stoppers occasionally for venting, and
take care to gradually rel ease any ‘pressure that may have devel oped.

3. Store heavy or bulky containers of chemcals
on the floor or as near the floor as possible.
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| abel ed.

4.  Make sure that all containers are properly
Never fill a container with material other than that in-

di cated on the | abel.

2-44

5. Keep bottles of acid or alkalis on | ow shel ves

| WARNING . '

Use a pyrex or equivalent container when diluting
bases, the heat generated when maki ng base sol utions
may break ordinary glassware. Pour the base into the
water. Never use cracked or broken glassware for any
purpose. Al ways wear gO?gIeS when preparing and han-
dling base solutions. |If bases cone in contact with
the skin or eyes, rinse inmediately with large amounts
of water for at least 15 mnutes and seek nedical at-
tention particular for base splashes involving the
eyes. Under no circunstances should any acid sol u-
tion be applied to the area where the base contacted.

(e) Bases.

(f) Caps (or Stoppers).

I WARNING .

Hold the cap in the hand when pouring a sanple from
a container; never place it on a bench or worktable
where it could become contam nated. Be sure to
return the cap to the contaner fromwhich it was
renoved. Hold the cap of a reagent bottle between
the fingers of the pouring hand when pouring from
the bottle; never lay it on a surface that m ght be
touched by personnel or their clothing.

Keep acid and caustic bottles tightly sto%pered.
Flush and dry the outside of the bottles before
retﬁ{n|ng themto the reagent shelf. Wpe up any
spills.

(g) Excess Chenicals or Reagents.

I WARNING .

Never return excess chemcals, reagents, or sanples
to the original container. Simlarly, do not place
spatul as or other objects in reagent containers for
any reason.

(h) Gas _Cylinders.
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l WARNING .

Handl e gas cylinders under high pressure cautiously;
do not drop themon the ground or floor, Store gas
CKI|nders away from sources of heat. SupFort or
check gas cylinders to keep themfromfalling or
rolling. Assure that protective caps are kept in

pl ace when cylinders are not in use. Never use
grease or oil 'on gas cylinder valves or on pressure
regulators. Gas cylinders nust be chained to prevent
them from falling.

(i) Equipnment Under Pressure of Vacuum

CAUTION

Do not exceed the pressure or tenperature designated
as the safe upper limts for equipnment used in a
test or other operation. Periodically check all
nmetal, rubber, or plastic tubing used in operations
invol ving pressure or vacuumto be sure that the
tqung has not becorme faulty. Replace defective

t ubi ng.

Rel ease pressure cautiously when venting vessels

under pressure.
| WARNING l

Wear goggl es when opening air valves.

Make sure that proper shielding is provided when
usi ng vacuum apparatus nade of gl ass.

(6) Handling and Using Equipnent.

(a) G assware.

1. Keep glassware used in testing clean. \Wash
t he apParatus wi th solvent, soapy water, cleanin? solution if neces-
sary, tap water and distilled water, and then allow to drain dry.
Rinse with acetone to fasten drying.

2. Make sure that the stopcock of glassware pre-
pared for storage is free of grease. Store Teflon stopcocks, or
their equivalent, loosely in the barrel and also keep free of grease.
d ass. stopcocks and stoppers should be wapped with a strip of paper

rior to inserting into the barrel to prevent the surfaces from
using together.

(b) Crucibles. Mrk crucibles permanently with ink
manuf actured for this prupose. India ink or pencil narkings cannot
be used because they cannot withstand the high tenperature that
cruci bles may be exposed to.
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(c) Pipets. Prior to use, inspect pipets for damage
to the tip. Use a suction bulb, not the mount, to draw the solution
into the pipet. Rermove the bulb and blot the tip with filter paper,
and |let the neniscus droP until it coincides with the etched refer-
ence line. Allowthe solution to drain into an appropriate container.

(e) Centrifuge Tubes. Al ways bal ance opPosing cen-
trifuge tubes by weight. Do not open the centrifuge enclosure while
it is in operation.

(f) Separator Funnels. Hold the separator funne
with one hand, securing the stopper tirmy in place. Use the other
hand to operate the stopcock. Wen the stopper is opened for venting,
the outlet should be directed away fromthe operator for safety.
Renove the stopper for rapid drai nage.

(%2 Corks. Bore corks on a soft wood surface after
softening the cork wwith a roller. Wen inserting glass tubing or
thernoneters into a cork, cover the glass with a cloth or use a
rubber guard and hold as near to, the cork as possible. Use stopcock
grease or glycerine as a lubricant. Fire polish ends of glassware to
avoi d injur% to personnel. Use corks in preference to rubber stop-
pers where heat or rubber solvents are involved, and use rubber

st oppers where vacuum or pressure is involved.

(h) Thernoneters. Thernoneters nmay have bubbles or
breaks in the colum. To renove the separation or bubble, carefully
heat the bulb so that the colum of nercury slowy extends to the
upper bulb of the thermoneter, and then slowy cool the thernometer

(i) Fune Hoods.

WARNING

Make sure that the laboratory is properly vent ed
and that fume hoods are operating properly.

Use fume hoods when working with toxic vapors.
Leave the area imediately if a naterial that gives
off toxic vapors is spilled. Return to the area
only after it has been ventilated, or is a self-
contai ned breathing apparatus has been obtai ned.

Utraviolet Lanps. Shield ultraviolet |anps used
in water detector kits so that operator’s eyes are not directly
exposed to the radiation. Utraviolet radiation can cause permanent
eye danage.

(7) Solvents and Sol utions.

WARNING

Face shield, rubber gloves and rubber apron nust
be worn when preparing chromc acid solution.
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(a) Prepare chromic acid cleaning solution by slowy
adding 800 ml of concentrated sulfuric acid to 500 ml of a saturated
solution of potassiumdichromate and water. Prepare the solution in
a sink, using a pyrex, or equivalent glassware container. Chromc
acid is nore effective as a cleaning agent when it is heated, but the
solution should not be boiled. The solution is ineffective when it
devel ops a greenish color and should be discarded.

I WARNING |

Handl e the soluton with extreme care to avoid in-
Juré. A face shield and rubber gloves should be
used.

(b) Store standard solutions so as to avoid atnos-

pheric CO2 contam nation.
| WARNING .

Never use high-tenperature ovens to heat volatile
f|FIdS. An expl osion may occur and injure person-
nel .

(c) Keep in mnd the toxic and flammable properties
of al cohols when preparing al coholic solutions. Heat the solution
using a hotplate, never an open flame, in a fune hood to increase the
rate of solution. Al ways use pyrex, or equivalent glassware when
preparing laboratory solutions. If a water-free solution is not
necessary, dissolve the solute in a small quantity of distilled water
bef ore adding to the warm al cohol .

(d) Field conditions may require the substitution of
solvents. In this case, the rule of “l'ike dissolves like” should be
followed. VWen in doubt as to the correct solvent to be substituted,
consult the apBropriate reference. For exanple, toluene could
possi bly be substituted for benzene in a solvent capacity, but
n- hexane woul d not serve the purpose.

2-47/ (2-48 bl ank)






T™ 5-6640-213- 14

CHAPTER 3
OPERATOR/ ORGANI ZATI ONAL  MAI NTENANCE | NSTRUCTI ONS

Section |. OPERATOR AND ORGANI ZATI ONAL MAI NTENANCE

3-1. GENERAL. Miintain the outside of the shelter in accordance
wth TM 11-5410-213-14P. Miintain the air conditioner/heater in
accordance with TM 5-4120-274-15. Check the level indicators daily
to maintain the shelter in proper position. Cean the stainless
steel surface of drainboards, constant tenperature baths, desiccatin
cabinet, and simlar equi pment by washing with a water-danp cloth an
polishing with a dry cloth. Refer to for preventive

mai nt enance checks and servi ces.

3-2. ELECTRICAL SYSTEM A troubl eshooting chart for the electrica

systemis listed in[table 3-2. Refer tlo figure 117 when necessary.
3-3. WATER SYSTEM _ _
a. \Water Punp. The water punp needs no |ubrication

b. Water Tank. To clean the tank, renove the screws fromthe

d, renmove the drain plug and allow the water remaining in the tank

drain into a suitable container. Wpe any dirt or silt fromthe
k wth a clean cloth, and flush with clean water.

[i
to
tan

c. Before-Operation Service. Check piping for |eaks or |oose-
ness. Make sure that the outlTet valves are closed and that the tank

contains sufficient water. Check the electrical connection to the
punp notor.

d. During-Qperation Service. Inspect the punp and notor as-
sembly, being alert for unusual noises or snells that could indicate
mal function. =~ Check the punp for |eaks at the shaft. |f the packing

nut nust be tightened, tighten it while the motor is operating and
tighten it just enough to stop the leak; overtightening the nut could
cause notor damage. Check the water piping for |eaks and make sure
tPat éhe faucet delivers full flow when open and does not |eak when

cl osed.

e. After-OQperation Service. Refill the tank with potable water.
| nspect notor, tank, pressure swtch and piping for |eaks.
Make necessary repairs.

f.  Troubl eshooting. A troubleshooting chart for the water

systemis listed in[table 3-3.
3-4. AR SYSTEM

a. GCeneral. Mintenance of the air systemrequires a periodic
i nspection of piping, fittings and conponents for |eaks and | ooseness
of conmponent mounting. Mike an inspection and nake needed repairs
prior to starting a test requiring this system

3-1



3-2

T™M 5-6640-213- 14

Table 3-1. Preventive Mintenance Checks and Services (PMY)

NOTE: Wthin designated interval, these checks are to be performed in the
order listed.

B - Before A- Ater M- Mnthly
D - During M- Mnthly C - Conbat Qperability Check

Interval Procedures
Item C Item to be | Check for and have repaired
No. |B{D|A|W] M Inspected or adjusted as necessary

Equipment is not
Ready/Available

1 . Vacuum Check if vacuum punp notor
Punp I's lubricated and the vacuum
plu|np is properly filled with
0il.

¢ Make certain all vacuum
punp fittings are perfectly
seal ed.

| Check the condition of drive
belt, make sure belt is not
too tight or too |oose, check
elt pulleys.

‘ Check all connections for
ti ght ness.

. Check oil level after punp
as been running for at |east
15 mnutes. O level should
e mintained between oil
level marks when in
peration,

* Check for overheating.

d Check for vacuum pipe
connections and fittings for
vacuum | eaks.

. Check vacuum pressure gage
on control panel.
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Table 3-1] Preventive Maintenance Checks and Services (PMCS) - Continued
NOTE: Within designated interval, these checks are to be performed in the
order listed.
B - Before A - After M - Monthly
D - During M - Monthly C - Combat Operability Check
Interval Procedures Equipment is not
[tem Item to be | Check for and have repaired | Ready/Available
No. |[B|D|A[|W Inspected or adjusted as necessary
. Observe compressor gage
for indications of unusual or
unsatisfactory performance
of compressor.
. Check compressor air pipes
for indications of leaks.
2 | Water Check piping for leaks or
Pump looseness. Make sure outlet

valves are closed.

Make sure tank contains
sufficient water.

Inspect pump and motor for
unusual noises or smells that
could indicate malfunction.

Make sure pump does not
leak at shaft seal.

Make sure all outlet valves
deliver full flow when open
and do not leak when closed.

Remove fill cap from water
tank and fill tank with water.
Take care to prevent
impurities from entering
tank.
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Table 3-1. Preventive Mintenance Checks and Services (PMCS) -

Conti nued

NOTE: Wthin designated interval, these checks are to be performed in the

order listed
B - Before A - After M- Monthly
D- During M- Mnthly C - Conbat Operability Check
Interval Procedures Equi pment i s not
I'tem c | 'temto be Check for and have repaired |Ready/Avail abl e
No. [B|IDIA(W|M I nspect ed or adjusted as necessary
3 * Reid Vapor |G the stirrer notor approx-
Pressure imately every 4 nonths
Bonb Bath |using a good grade of Iight
machine oil (PL-5).
4 . Gas I nspect and note pilot |ights
Anal yzer show normal operation. Note

met er readings and check any
abnormal deviations from
zero.

Note neter readings and ad-
just zeros if necessary while
detectors are in a conbust-

i ble gas-free environnent.
Refer to [paragrapn 3-5clif
repl acement of detector
element is required
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Table 3-2. Electrical System Troubl eshooting

MAL FUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. NO PONER TO LABORATORY ELECTRI CAL SYSTEM (PILOT LAMP DCES
NOT LI GHT WHEN MAIN POAER SW TCH (ON PUSHBUTTON) | S DE-
PRESSED) .

Step 1. Check for generator malfunction, due to power cable not properly
connect ed.

a. Check generator and correct.
b. Make sure that power cable is connected properly.
Step 2. Check for tripped CBL circuit breaker.

Locate and correct cause of overcurrent. Cose CBl circuit
br eaker .

Step 3, Check for mssing or blown F1 fuse.

Locate and correct cause of overcurrent, if fuse is blown.
Repl ace fuse FL1.

2. NO PONER TO LABORATORY ELECTRI CAL SYSTEM (PILOT LAWP
DOES NOT LI GHT WHEN MAIN PONER SW TCH | S DEPRESSED) .

Step 1. Check for defective relay K1, or tiner.
Repair or replace relay KL or tinmer.
NOTE

In an energency, a defective tinmer may
be tenporarily bypassed by noving the
poi nter counterclockw se to the zero
position. Repair or replace defective
tinmer as soon as possible.

Step 2. Check for defective switch SI or S2.

Repair or replace Sl or S2, or both.
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Table 3-2. Electrical System Troubl eshooting- Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 3. Check for defective wiring in main power swtch.
Check wiring and correct.
3. NO PONER TO ANY COVPONENTS EXCEPT TI MER AND FAN.

Check fordefective K3 contactor, or defective wiring in contactor panel
or main power swtch panel.

Repair or replace K3. Check wiring and correct.

4. FAN FAI LSTCSTARTOR STOPS DURI NG OPERATI ON, I N "ALARM
MODE OF OPERATION. (FAN LOCAL CONTROL SWTCH S3 OFF.)

Check for defective K4 relay, or defective wiring inmain power control
panel, or combustible alarm system or fan power circuit.

Repair or replace K4. Check wiring and correct.

5. NO LOCAL CONTROL OF FAN (FAN RUNS WTH LOCAL SW TCH S3 OFF.
AFTER 10-M NUTE AIR PURGE).

Step 1. Check for defective K2 relay, or conmbustible alarm system
mal functioning causing K4 to be energized.

Repair or replace K2. Correct malfunction.

Step 2. Check for defective wiring in fan circuit or main power control
panel .

Check wiring and correct.

6. POAER AVAI LABLE TO ALL COVPONENTS PRI OR TO 10-M NUTE Al R
PURCE (MAIN PONER SWTCH S1 ON).

Check for defective tiner.

Repair or replace timer.
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Table 3-2. Electrical System Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

7. COVBUSTI BLE ALARM SYSTEM FAI LURE.
Check for failure in filament circuit or power supply.
Check and correct.
8. NO POAER TO Al R CONDI TI ONER
Step 1. Cneck if circuit breaker CB2 is tripped.

Locate and correct cause of overcurrent, Cose circuit breaker
CB2.

Step 2. Check for malfunction in air conditioner, or defective wiring in
air conditioner circuit.

Check and correct air conditioner or wring.

9. NO PONER TO FAN (AFTER 10-M NUTE Al R-PURGE), LIGHTS,
VACUUM PUMP, OR WATER PUMP.

Step 1. Check if circuit breaker CB3 tripped.

Locate and correct cause of overcurrent. Close circuit
breaker CB3.

Step 2. Check for defective wiring.

Check wiring and correct.

10. NO POAER TO | CE MAKER, DI STILLATI ON APPARATUS, FLASH PO NT
TESTER, AND RECEPTACLE NO 8.

Step 1. Check if circuit breaker CB4 is tripped.
Locate and correct cause of overcurrent, close CB4.
Step 2. Cneck for defective wring.

Check wiring and correct.
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Table 3-2. Electrical System Troubl eshooting-Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

11.. NO POAER TO COPPER STRI P CORROSI ON APPARATUS, OVEN,
ANALYTI CAL BALANCE, AND RECEPTACLE NO 4.

Step 1. Check if circuit breaker CB5 tripped.

Locate and correct cause of overcurrent, close CBS.
Step 2. Check for defective wiring.

Check wiring and correct.

12. NO PONER TO COVBUSTI BLE ALARM SYSTEM AND RVP. BATH.

Step 1. Check fortripped circuit breaker CB6.

Locate and correct cause of overcurrent, close CB6.
Step2. Check for defective wring.

Check wiring and correct,

13, WATER PUMP FAILS TO START OR STOPS DURI NG OPERATI ON.
Check for defective pressure swtch.

Repair or replace swtch.
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Table 3-3. Water System Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. PUW FAILS TO START OR STOPS DURI NG OPERATI ON.
Step 1. Check for defective wring.
Check wiring and correct.
Step 2. Check if current overload causes circuit breaker switch to open.

Locate and correct cause for the overload. Close circuit
breaker and restart the notor.

2. PUWP FAILS TO DELI VER WATER AT PROPER PRESSURE.
Step 1. Insufficient water, or nmotor speed too |ow.

Fill tank. Check electrical system and correct applicable
defect.

Step 2. Check for leak in shaft seal.
Di sassenbl e punp and replace seal.
Step 3. \ater inlet clogged.
Drain punp and tank, disassemble and clean suction pipe.
Step 4. Check for defective work inpeller.
Replace if defective.
3. PUMP VI BRATES OR OPERATES NO SI LY.
Step 1. Check for foreign. matter in volute, or ensure nmounting.

Disassenble and clean.  Tighten punp mounting bolts.
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Table 3-3. Water System Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check for bent shaft, warped impeller, worn bearings.
Remove and inspect volute. Replace defective parts.
4. MOTOR OVERHEATS.
Step 1. Check for mechanical defects inpumpor motor.

Check motor for easy rotation and straight shaft, and correct
condition as required.

Step 2. Packing nut too tight, or incorrect voltage.

Adjust packing nut. Check electrical system and correct
applicable defect.

5 MOTOR FAILS TO START OR HUMS.
Step 1. Incorrect electrical current.
Pull plug, check for correct current as shown on motor nameplate.
Step 2. Defective plug, cord or switch.
Examine plug, cord and switch, replace if defective.
Step 3. Check if unit is extremely cold.
Bring unit to room temperature before starting. Assure the
use of the proper weight pump oil for ambient operating
temperature.
6. MOTOR STOPS DURING OPERATION.

Step 1. Check for defective wiring.

Check wiring and correct.
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Table 3-3. \Wter System Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 2. Check if current overload causes circuit breaker switch No. 3 to
open

Locate and correct cause for overload. Close circuit breaker
and restart notor.

Step 3. Check if nechanical or electrical overload causes safety overload
device or notor to automatically turn current off

Locate and correct cause for overload. Allow unit to cod bhefore
restarting

7. PUW FAILS TO DELIVER AIR AT PROPER PRESSURE
Step 1. Mtor speed too |ow.
Check electrical systemand correct applicable defect.

Step 2. Check if excessive oiling or heavy oil causes a vane or vanes to
stick inrotor.

Flush the punp.
Step 3. Check for leaks in system

Check entire system (piping, hose, fittings, valves, seals and
ot her conponents) and correct defect.

Step 4. Check if inlet or outlet ports clogged
Inspect inlet and outlet ports. Mike necessary corrections.

Step 5. Check if negative side of systemnot vented to atnosphere causes
| ow pressure on positive side of system not vented to atmosphere
causes inefficient negative pressure.

Ensure proper venting of negative side of system when positive

side is being used. Ensure proper venting of positive side of
system when negative side is being used.
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Table 3-3. Water System Troubl eshooting- Conti nued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 6. %heck for incorrect top clearance between rotor and punp
ousi ng.

Di sassenbl e punp and realign rotor
8. PUMP VI BRATES OR OPERATES NO SILY.
Step 1. Check for |oose mounting.
Tighten punp mounting bolts.
Step 2. Check if foreign matter has entered the punp.
Clean the punp by flushing.

Step 3. Check if foreign matter has entered the punp and cannot be
removed by flushing

Di sassenbl e and clean the punp.

Step 4. Check if rotor and housing are touching causing a netallic
cl angi ng.

Di sassenbl e the punp and realign notor.

9. PROPER CLEARANCE BETWEEN ROTOR AND PUMP HOUSI NG CANNOT
BE MAI NTAI NED

Worn paper gaskets on motor side of the punp body.

Disassenbl e the punp, remove and replace gaskets.
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b.  Vacuum Punp.

_ (1) Lubrication. Use the correct and the proper anmount of
oil; excessive lubrication rarely does as nuch harm as inadequate

| ubrication. Only nondetergent oils may be used. Recommended
lubricating oils are |isted bel ow

(a) SAE 10 non-detergent for ambients bel ow 100
degrees F (37.9 degrees O (fig_3-1)]

CAUTION

This is a dry air punp, and |iquids must not be
allowed to enter the intake. In vacuum filtration,
a second side-armflask should be used as a trap,
connected between the side armof the filtrate
receiving flask and the punp vacuumair inlet (fig.]

-2 Wth aqueous liquids, a small amount of
silica gel inthe trap flask will absorb any water
vapor and prevent rusting.

NOTE

To ensure proper lubrication of the rotor and punp
vanes, before using the punp for the first tinme,
connect the punp to the proper electrical outlet
and run it free to the atnosphere (w thout | oad)
for about 5 mnutes. This precaution should be
repeat ed whenever the punp is used for vacuum
filtering aqueous solutions, to prevent rusting
due to entrained water vapor.

(b) Mlitary Symbol PE-10 (M L-L-21260, Type I).
(c) Mlitary Synbol 2110 (M L-L-15016, Rev A).

(2) Starting. If notor fails to start or hums, pull the
plug and check for correct voltage as shown on the notor naneplate.

Al'so examine the plug and switch. Some notors are equipped with
overloads that turn the current off automatically when subjected

to mechanical or electrical overload. If the unit is extremely cold,
bring it to roomtenperature before starting.

(3) Flushing. Mst punp trouble can be corrected by
flushing rather than taking the punp apart. A noisy or inefficient

punp is frequently nothing nore serious than a vane or vanes stuck in
a rotor slot due to excessive oiling or heavy oil. Renpve the inlet
and outlet accessories and add a tabl espoon of kerosene slowy at the
intake while the unit is running. Lay unit on its side with outl et
downward so kerosene will work out again. Return the punp to the
upright position, place three to five drops of oil in the intake port
and reattach the accessories.
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TS 6640-213-14/3-1

Figure 3-1. Fill Inlet to Marked Level wth SAE
10 Lubricating Q.

TS 6640-213-14/3-2

Figure 3-2. Second Side-Arm Flask Connected in Series Keeps
Liquid Droplets or Water Vapor Qut of Punp.
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CAUTION

DO NOT at any tine renove the rotor fromthe rotor
housing.  Wash vanes, end plate and punp chanber
with solvent. Dry and relubricate lightly.

(4) Disassenmbly. If foreign matter has entered the punp,
trY flushing. [T this does not elimnate the foreign matter, renove
only the end plate and the four vanes.

(5) Alignnent. If the air systemfails to produce the
Broper vacuum or pressure, the toP_cIearanpe between the rotor and
ody may have increased. A metallic clanging could nean the rotor
and body are touching. Renove the end plate only and set to% cl ear -
ante between 0.0005 and 0.001 inch (0.013 mmto 0.037, m). his can
be done by tapping lightly wwth a mniature hamer on the punp body,
either top or bottom depending upon whether the clearance is too
great or too little. The rotor should be turned while setting
cl earance so that all points on the circunference of the rotor wll
clear. The end clearance, total for both sides of rotor, may vary
from 0.0015 to 0.002 inch (0.038 mmto 0.05 mm. This clearance Is
mai nt ai ned by means of paper gaskets on the notor side of the body.

CAUTION

Do not |oosen bolts on either the body or rear end
pl ate (bracket).

(6) Operation.

(a) Plug in punp notor to the proper electrical out-
| et, and connect the apgropr|ate hose adapter to the intended |oad
(vacuum or pressure). he adapter fittings are clearly narked. For
pressure operation, hose clanps should be used.

(b) Turn on the punp, and adjust vacuum or pressure
to the. desired |level by turning the stemof the regulator valve
| ocated under the appropriate gage while watching the gage indication

(c) In vacuum operation, air flow through the punp
inlet is greatly reduced, also reducing lubrication by the oil mst
pi cked UF fromthe oiler wick. Therefore the punp should be run
wi thout |oad (no connected vacuum flask) at least 2 to 3 mnutes for
every hour of vacuum operation. It is good practice to do this at
the end of each filtration, in filtering small or noderate vol umes.

(d) If vacuum cannot be interrupted for these short
intervals, an accessory Siphon Gler wll provide lubrication for
continuous operation. Renmove the vacuum requlator valve, and install
the Oler inits place, filled to the marked level with SAE 10 oil
The vent hole required for siphon action causes a slight reduction in
maxi nrum vacuum  Refill the Qler after every 20 to 50 hours of oper-
ation. The G ler nust be renpbved and the regul ator valve replaced,

if the punp is later used as a pressure source. 3-15
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(7) Tr oubl eshooti ng. A troubl eshooting chart for the air
system is listed in[Table 3-4]

3-5. AUTOVATI C COMBUSTI BLE GAS ALARM

a. | nspecti ons.
(1) Dpaily
(a) Inspect the instrument and pilot lights to see

that they show normal operation.

(b) Check the neter readings and investigate any
abnormal deviations from zero.

(2) Weekly. Check neter readings and adjust zeros if
necessary while detectors are in a conbustible gas-free environnent.

(3) Periodic. Check response of the instrument period-
ically by exposing the detector to a sanple of conbustible gas of
known concentrati on.

b. Ser vi ces.

(1) Replace pilot, alarm and fail Iights when found defec-
tive in operation.

(2) Calibrate the instrument, as follows:

(a) Expose the detector to a known concentration of
conmbustible gas in the air.

(b) Correct nmeter reading by adjusting the gain ad-
juster on the printed circuit board using a known concentration of
gas or the test and calibration kit, which can be obtained conmer-
cially.

(c) Replace the detector elenment (c.(2) below when-
ever it is no longer possible to nmake the zero adjustnments within
the span of the zero adjuster on the corresponding control nodule.
Check detector voltage between the detector voltage test points on
the printed circuit board each tinme the elenment is replaced.

C. Detector Voltage Measurenent and El enment Repl acenent.

(1) Voltage neasurenent. Two people are required to per-
form the initial detector voltage settings and neasurenent - one
person at the control wunit [[Iig. 3-4)] and one preson at the renote
detector (A [fig. 3-5] and item 7, q 3) Refer td _fiqure 3-3 and

proceed as follows:
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T™M 5-6640- 213- 14

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. MOTOR FAILS TO START OR HUMS.
Step 1. Check for incorrect electrical current.

Pull plug, check for correct current as shown on
notor namepl ate.

Step 2. Check for defective plug, cord, or swtch.

Exam ne plug, cord, and switch. Replace if
defective.

Step 3. Check if unit is extrenely cold.
Bring unit to roomtenperature before starting.
Assure the use of the proper weight punp oil for
anmbi ent operating tenperature.
2. MOTOR STOPS DURI NG OPERATI ON,
Step 1. Check for defective wiring.

Check wiring and correct.

Step 2. Check if current overload causes circuit
breaker switch CB 3 to open.

Locate and correct cause for overload, close
circuit breaker and restart notor.

Step 3. Mechanical or electrical overload causes safety
over|load device or notor to automatically turn

current off.

Locate and correct cause for overload. Allow unit
to cool before restarting.
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Table 3-4. Air System Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

3. PUW FAILS TO DELIVER AIR AT PROPER PRESSURE.
Step 1. Check if motor speed |ow.

Check electrical systemand correct applicable
def ect.

Step 2. Check if excessive oiling or heavy oil causes a
vane or vanes to stick in rotor.

Flush the punp as indicated in sub para. (3) above.
Step 3. Check for leaks in system

Check entire system (piping, hose, fittings, valves,
seals, and other conponents) and correct defect.

Step 4. Check for clogged inlet or outlet parts.

Inspect inlet and outlet parts. Mike correction
as necessary,

Step 5. Negative side of systemnot vented to atnosphere
causes |ow pressure on positive side of system

Insure proper venting of negative side of syst em
when positive side is being used.

Step 6. Positive side of systemnot vented to atnosphere
causes inefficient negative pressure.

Insure proper venting of positive side of system
when negative side is being used.
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Table 3-4. Air System Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

3. PUWP FAILS TO DELIVER AIR AT PROPER PRESSURE. - Conti nued

Step 7. Incorrect top clearance between rotor and punp
housi ng.

Di sassenbl e (sub para. (4) above) and realign rotor
(sub para. (5) above).

4. PUWP VI BRATES OR OPERATES NO SILY.
Step 1. Check for |oose nounting.
Tighten punp nounting bolts.

Step 2. Check foreign matter which has entered the
punp.

Clean the punp by flushing (sub para. (3) above).

Step 3. Check for foreign matter which has entered the
punp and cannot be renoved by flushing.

Di sassenmble and clean punps (sub para. (4) above).

Step 4. Rotor and housing are touching causing a netallic
cl anging.

Di sassenmbl e the punp (sub para. (4) above) and
realign rotor (sub para. (5) above).

5. PROPER CLEARANCE BETWEEN ROTOR AND PUMP HOUSI NG
CANNOT BE MAI NTAI NED.

Wrn paper gaskets on notor side of the punp body.

Di sassenmbl e the punp (sub para. (4) above), renove
and repl ace gaskets.
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(a) Turn instrunent power off.

(b) Loosen the setscrew holding the shield assenbly
to the body and unscrew the shield assenbly from the body.

(c) Renove the detector element.

_ (d) Insert the test socket adapter (23-4027) into the
body and insert the detector element into the test socket adapter.

(e) Using a direct-current voltmeter (0-10 volt
range), clip the voltmeter leads to termnals A(+) and R(-).

(f) Turn the instrunment power on and adjust the
detector voltage, using the voltage adjuster on the printed circuit
board. The detector voltage nust be 5.5 volts dc. C ockw se rota-
tion increases voltage.

(g) Turn the instrument power off and renobve the test
socket adapter.

(h) Insert detector element into the body and re-
assenbl e the detector. Tighten all parts securely and turn the power
on.

(2) Elenment replacenment. To replace the detector elenent,
follow procedure in (I')(a), (b) (c) and (h) above.

d. Fail Indications. A fail relay and fail Iight are provided
to nonitor equi pnment operations. |If equipnent failure occurs, the
blue fail lights cones on; external failure termnals, switch and
alarmcircuits are disabled to prevent false alarnms. Fail indica-
tions may be caused by:

( A short or open circuit in the detector circuit.

1)
(2) Detector voltage being set abnormally |ow
(3) Excessive negative meter drift.

e. Power Supply. The power supply is designed to maintain a
constant voltage to the detector circuits despite variations in the
input voltage. If the voltage at test points B on the printed cir-
cult board Is incorrect and cannot be brought to the correct val ue by
adjusting the voltage adjuster, proceed as foll ows:

(1) Make sure that the nodule is fully inserted into its
socket .

(2) Check fuse (or circuit breaker). Lights wll be off
on all nodules if fuse is burned out (or circuit breaker has tripped).

(3) Check the detector and replace if necessary.

(4) If voltage is still incorrect after elenent replace-
ment, replace the printed ciruit board (f{ig-]
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TS 6640-213-14/3-3

Figure 3-3. Adjusting Vacuum Level by Turning Valve Stem of
Inlet Regulator Valve.

3-6.  ANALYTI CAL BALANCE

a. Calibration Procedures.

(1) Zero the balance by rotating the weight control knob
(7, [fig. _2-6)7] until the macro weight counter (6) shows zero;, and then
rotating the mcroneter drum knob (3) until the optical weight
counter is zeroed, or until the mcroneter line is as nearly on zero
as the mechanical lash in the knob control will allow and finally,
rotating the zero control knob (1) until zero shows on the mcro

wei ght counter (4). |If the exact zeroing of the mcro weight counter
cannot be achieved, “zero-point adjust” the balance as noted in
paragraph (4) below. If the range of the zero control knob does not
permt zeropoint adjustment; the range nmust be readjusted as noted in
paragraph (5) below. If the nacro weight counter cannot be zeropoint

adj usted, the range of the weight control knobs nust be adjusted as
described in paragraph (6) below.

(2) Scale illumnation can be adjusted by assuring Proper
bul b contact to provide maximum bul b brightness. |f additiona
illumnation is desired, renove the hood and |oosen the knurled head
screw (19, [f1g. 3-6)] which holds the cover on the recessed |anp
housing in the left rear of the balance. Slide the cover from side
to side and up and down until the desired illumnation is obtained.
Tighten the knurled head screws firan while holding the cover in
position. A replacement bulb is available and is stored in the |ower
spare mount.
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Figure 3-5. Alarm System Detector and Control Unit D sassenbled
(Sheet 1 of 2)
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4. REMOVE
CIRCUIT
BOARD
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Bal ance.

Top View, of Analytica

Fi gure 3-6.
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Legend for [figure 3-6:

1. Screw 11.  Arrestnent pin

2. Mechanical taring suspension 12. \Wight carriage bridle
3. Safety pin 13.  Arrestment pin

4. Knurled screw 14.  Screw wei ght

5. Red nut 15.  Knurled nut

6. Knurled nut 16.  Red nut

7. Red nut 17. Red nut

8.  Knurled nut 18.  Knurl ed knob

9. Screw wei ght 19.  Knurl ed head screw
10.  Weight carriage

(3) Weight counter focusing is controlled by. the |ong
knurl ed knob-1ocated bel ow the screws-(1) at the rear of the weight
counter. Carefully adjust the knob until the desired focus is
achieved on the optical weight counter.

_ (4) Zeropoint adjustnent is made by first rotating the
wei ght control knobs (7 fig. 2-%) and micronmeter drum knob (3) unti
the macro wei ght counter (6) and optical weight counter (5) are
returned to zero. Move the arresting lever (2) into the pre-weigh

position (fig. 2-7), and adjust the macro weight counter (4, fid.]
zero by turning the zero control knob (1, flig. 2-6) .

(5) Range adjustnent of the zero ontrol knob has the
ef fect of recentering the knob. Set the knob in the center of its
adjusting range without regard to the mcro weight counter reading.

Arrest the beam by nmoving arresting lever to ,the arrest position
(fig. 2-7)] Renpve the bal ance hood and adjust the knurled knob (18,
1g. 3-6) luntil the optical and macro weight counters are zeroed. If
the wei ght counter deviation is too great, zero the knob mdrange as
described in paragraph (6) below

(6) Macro weight counter zero adjustments begin with the
zero calibration described in para?raph (1) above. Then arrest the
beam and renove the hood. Loosen [ocking screw on the knurled screw

: nd adjust the scale by turning the knurled screw as
required to zero the macro weight counter. Retighten the | ocking
screw, release the beam and check the zero again. Repeat the connec-
tion if the deviation now exceeds one weight counter division. As
soon as the deviation is reduced to one welght counter division,
replace the hood and use the zero control knob to adjust to zero.

(7) Check sensitivity by rotating the weight control knobs
until 01 apggars on the macro wei ght counter while the beamis
arrested. lace a |-g weight on the pan, release the beam and check
the zero on the optical weight counter as described in paragraph (1)
above. Now, rotate the weight control knobs to show zero on the
macro wei ght counter. Let the optical scale swing in and read the
resul t. f the full deflection on 0100 is not obtained, adjust the
sensitivity by turning the knurled nut (6, fig. 3-6) fo adjust the
scale accordingly. Turn the weight control knob so tht 01 appears on
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the macro weight counter and set the zero as described in paragraph
(4) above. Then, recheck the sensitivity,|f required, readjust the
sensitivity, set the zero, and recheck. Continue the sequence until
the balance is correctly adjusted.

NOTE
\Whenever the tare boat is to be used, the tare rinP

is to be removed. The boat and ring have identica
wei ght.

CAUTION

If the beamis not arrested when the transportation
arresting device is renoved, serious danage to the
bal ance nay result.

b. Uncrating and Preparing the Bal ance for Use.

(1) Uncrating. The analytical balance is packed in the
original carton and strapped to the nultilane shock-absorber support.

The multilane support is the normal work surface on which the bal ance
rests.

(a) Cut away the straps and carefully open the carton
at the top.

(b& Lift the balance out of the carton and place it
on the support. enmove the plastic shroud and set it aside, but do
not destroy it.

(c) Renobve the accessory carton from the weighing
conpartnment after renoving the strips of tape on the sliding doors.
The accessory carton contains the weighing pan (1, f[ﬁ::g:j%%_stirrup
bearing plate (2), chambis |eather and canel’s hair brush. he for-

mer items nust be installed in the balance; the |atter should be
stored for use in cleaning.
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TS 6640-213-14/3-7

1. Weighing pan
2. Stirrup bearing plate
3. Bridle stirrup recess

Figure 3-7. \\ighing Pan and Stirrup Bearing Plate.

(d) Place the arresting lever in the arrest position
(fig. 2-7)) and then remove the hood from the top of balance housing.

(2) Preparing the balance for use.

‘ (a) Place all weight indicators at maximum settings.
To do this, move the knobs (1, 3 and 7, [fig. 3-3) until the reading

99.9999g appears..
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_ (b) Loosen the read nuts (17, 5, 16 and 7) on both
sides of the beamuntil the springs underneath can be swung aside by
at least 90 degrees. Then retighten the red nuts to prevent acciden-
tal spring novenent.

(c) Renove the safety pin (3) and store it for future
use.

(d) Renmobve the transport arrestnment of the mechani cal
taring suspension (2). Aso renove the rubber band from the weight
carriage bridle (12), which is attached to the knurled nuts (15 and
8) to hold the weight carriage bridle w thout novenent.

_ (e) Open both doors and renove the two knurled head
screws in the top of the weighing chamber. Renove the plate and
remove the two knurled nuts to which the rubber bands are attached.
Renove the weight carriage, renove the cardboard and the foam rubber
fromthe weight carriage and replace it. Save the cardboard, foam
Lubger and wooden bl ocks for future use. Replace plate and knurled

ead screws.

(f) Check knives and bearings to be sure they are
clean; even fingerprints are unacceptable since they may result in
corrosive etching. See instructions in c. below for detailed clean-
ing procedures.

_ _ Install the stirrup bearing plate on_the end
knife by placing 1t on the arrestnent pins (11 and 13, fig. 3-6) ko
that the engraved marking “V’' on the plate top faces toward the front
of the bal ance.

_ _ (h) Lift the weight carriage (10) and raise the
wei ght carriage bridle up and place it on the stirrup bearing plate
so that the support pins on the weight carriage bridle are set into
the notches on the top of the bearing plate.

(i) If the tare boat (2, fig. 3-8) is to be used, the
screw wei ghts (9 and 14, fig._3-6) Jmust be renmoved fromthe |eft and
right side of the weight carriage bridle. These weights correspond
to the weight of the tare boat and the tare ring (1, [fig. 3-
respectively. Ret|%hten the knurled nuts adjacent to the screw
wei ghts and store the screw weights in the beam conpartnent (top) of
the balance. Place the tare ring notch (3,[[:@::3%%@ on the weighing
Ban bridle stirrup recess (3, and attach the weighing pan

ridle to the hook that extends down into the mei?hing conpart ment.
The open end of the hook on the weighing pan bridle crosspliece nust
face toward the right of the bal ance when the weighing pan is in-
stalled and the two small weights on the tare ring nmust point down.
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TS 6640-213-14/3.8

1. Tare ring
2. Tare boat
3. Tare ring notch

Figure 3-8. Tare Ring and Tare Boat.

(j) Replace the hood and check the zero. Calibrate.
if necessary. Readjust the sensitivity since thee enter of gravity
may have shifted in a vertical direction because of the displacement
of the large zero screw. (See a.(7) above for adjusting sensitivity.)

NOTE

Al removed parts, including plastic shroud, card-
board and plywood bl ocks should be retained for use
when preparing to nove the laboratory. Place all
the parts in the carton and store in the cabinet

| ocation indicated.

¢c. Ceaning.

(1) Weights. Fromtime to time the weights of the bal ance
shoul d be cleaned wth the canel’s brush or chanois |eather

(a) To renove the weights, arrest the beam and take
off the hood. Myve all the knobs to the maxinum setting so that the
- scal es show 99. 9999.
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_ (b) Renove the mei%hing pan from the weighing conpart-
ment. Lift the weight carriage (10, fig. 3-6) and sw ng the weight
carriage bridle forward to detach it fromthe stirrUP.bearing pl ate.
Unscrew the two |arge knurled head screws in the ceiling of the

wei ghi ng conpartnent and renove the partition. Unscrew knurled nuts
(8 and 15, f|@::§:§[:% Separate the upper part of the weight carr|a8e
fromthe lower part; hold the [ower part and switch the weight decade
slowy from9 to 8 to 7, and on down to zero. Wile doing this, _
renmove the correspondi ng weights, which will be lying freely in their
respective hooks.

_ (c) Gean the weights thoroughly. Not even finger-
pr;nts should remain on their surface. Handl e weights with forceps
only.

CAUTION

Do not attenpt to repair the balance. Only a
skilled service repairman with factory facilities
avai |l abl e should attenpt repairs. Adjustment and
calibration can be acconplished by the |aboratory
t echni ci an.

~ (d) After cleaning, reassenble the bal ance, check the
zero, and adjust sensitivity, if necessary.

(2) \Weighing conpartnent.

(a) To clean weighing conpartnent interior, arrest
the bal ance; renove the weighing pan; and wipe the interior clean,
using a water-danp chamobis. Wing chanois dry and w pe again,
LeanLng ﬁll traces of water. Renpve dust particles using camel’s

air brush.

(b) CGean and replace weighing pan. Sliding glass
doors may be removed for cleaning.

(c) Wpe the exterior of tha balance clean, usinﬂ
wat er-danp chanois. Do not attenpt to clean bal ance nechani sm ot her
than the weights and knives unless the balance nal functi ons.

3-7. REID VAPOR PRESSURE APPARATUS.

{ WARNING .

Wien filling the Reid Vapor Pressure (RVP) Bonb
Bath, exercise extreme caution in adding the re-
quired ten (10) parts per mllion (ppm (0.1 m/
l'iters) of pper Sulfate. Do not exceed this
proportion, as twelve (12) ppm (0.12 m/liters) of
Copper Sulfate is poisonous.
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a. Operator Services.

(1) Before-operation services.

_ (a) Assure that the overflow pipe is tight and fill
the bath with water up to the |level of the overflow pipe. The
position of the overflow pipe is set to maintain the level of the
water at least 1 inch (25.4 nmm above the inmrersed bonb. as specified
by ASTM D323.

~ (b) Check the thermo-regulator for the presence of
gas bubbles in the nercury colum. If bubbles are present or the
mercury in the colum is separated, heat the bulb gently in a beaker
of water or oil until the bubbles are driven up into the expansion
chamber. Cool slowy in a vertical position, allow ng the nmercury to
recede slowy to forma solid colum w thout bubbles or separation

(2) After-operation services.

o (a) To drain the bath, unscrew the overflow pipe un-
til it is free; |ift the small pipe out of the bath or push i1t to the
side until all the water is drained out.

(b) Wpe all conponents with a clean, danmp cloth.

(3) Lubricating. Through the oil cap of the notor, apply
seveﬁal drops of a good grade machine oil, such as PEl, every 4
mont hs.

(4) Calibrating the thernoregulator. To calibrate the
thernoregul ator,” 1mrerse the regulator 1n the bath at a tenperature
| ower than that at which the bath is to be regulated. Place a
cal i brated ASTM D323 No. 18F thernonmeter in the bath. Bring bath
tenperature up to 96 degrees F to 98 degrees F (35.6 degrees C to
36.7 degrees C), rotate the mcro-set magnetic coupler until the
indicator |ight on the control box is out; rotate the magnetic coupler
until the indicator light is on; continue making mnor adjustments
until the bath tenperature is maintained at 99.8 degrees F to 100.2
degrees F (37.5 degrees Cto 37.8 degrees Q).

b. Troubl eshooting. [Table 3-5 is a troubleshooting chart for
the Reid Vapor Pressure Appar at us.

3-8. MANOMETER

a. d eanin?. Cean the glass tube, when necessary, to renove
deposits of oxidized nmercury fromthe interior surface. Drain the
mercury and renove the top and bottom plugs on the tube. A suitable
brush with either naphtha or acetone noved rapidl uE and down in the
tube will provide efficient tube cleaning. efill the manoneter,
reservoir with clean mercury. Refer to instructions on filling the
reservoir (para. 2-2,]f. (4) (b) 4).
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Table 3-5. Reid Vapor Pressure Apparatus Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. LOSS OF TEMPERATURE CONTROL OF BATH WATER
| mproper water |evel
Add water asrequired uptooverflow tube |evel
2. BATH DRAIN HAS BEEN OPENED BUT WATER DOES NOT RUN QUT.

Plugged or bent drain tube under shelter.

Check drain tube. Mike applicable corrections.
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b. Troubl eshooting. [Table 3-6 is a troubleshooting chart for
the manoneter.

c. Calibration. The manoneter is used to verify the accuracy
of the Reid Vapor pressure (RVP) gages. Mercury is used as the
indicating fluid. The manoneter Is equipped with a double scale
graduated in inches of mercury and pounds per square inch (psi). The
scal e has provisions for zero adjustment; it nust be adjusted to the

zero position prior to verifying gage accuracy. The accuracy of the
manoneter is verified by use of a certified nmaster gage having a
range of O to 15 psi graduated in increments of 0.1 psi and an
accuracy of + or - 0.05 percent. Recommend A-level calibration
frequency is 180 days.

3-9 . DI STILLATI ON TEST APPARATUS

a. d eanin?. Use a clean cloth and a m|d soap-and-water solu-
tion to clean the interior and exterior of the distillation unit.

CAUTION

Be careful not to damage the seal surfaces on
funnel and base, as this may cause | eakage.
Chrom c acid may be used occasionally to renove
heavy stains fromthe fitted gl ass.

b. Inspection. Inspect distillation test apparatus for defec-
ches,

tive swit Indicator [anps, defective heaters or defective
auto-transformers. Inspect power cord and Plug for loose wiring or
frayed insulation. Check mechanical parts for freedom of operation,

check gl ass observation w ndow for breakage or cracks. Repair or
repl ace as necessary.

_ c. Replacement. To replace the distillation test apparatus from
its installation on top of the counter, the follow ng procedure is
required.

(1) Renmove power cord from outlet and any water located in
condenser unit.

_ (2) Renove drawer |ocated under apparatus, and renove
attaching, screws, washers and nuts, securing attaching brackets to
appar at us.

(3) Lift to separate the shield assenbly from the conden-
ser and di sconnect the connector between the assenblies and renove
from | aboratory bench.

3-10. M CROPORQUS FILTERI NG DI SK HOLDER

CAUTION

Be careful not to damage the sealing surfaces on
funnel and base, as this may cause |eakage.
Chrom c acid may be used occasionally to renove
heavy stains fromthe fritted gl ass.
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Table 3-6. Manoneter Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON

1. NO PRESSURE READI NG

Step 1.

Step 2.

Step 3.

Pressure is not being applied to either, or both sidesof
the instrunent.

Check for plugged or |eaking pressure Iines. Mke
applicable corrections.

At mospheric pressure connection not vented to
at nosphere.

Check atnosphere pressure connection and ensure proper
venting.

Foreign particles in internal passages of the nmeter are
bl ocking the flow.

Remove nercury from neter and check internal passages
for foreign particles. Cean instrunent as required.

2. H GH OR LOW PRESSURE READI NGS.

Step 1.

Step 2.

Step 3.

Check for leaks or obstructions.

Check lines for |eaks or obstructions. Mke applicable
corrections,

Check if tubing and/or nercury may contain foreign
particle matter.

Di sassenbl e and clean instrument. Replace mercury.
Check for inproper zero setting.

Check zero setting. Make proper adjustnent.
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a. Clean all parts throughly with a sponge, hot water and a
nonabr asi ve powdered cl eanser.

b. Rnse all parts thoroughly with hot taﬂ water and then with
distilled water. Alow all parts to air-dry throughly; do not w pe
dry. Conpressed air nmay be used to renove traces of noisture.

3-11. SOLVENT FI LTERI NG DI SPENSER

a, Ceaning Parts. Wash the parts of the filter holder in mld
detergent, rinse thoroughly and air-dry to mnimze particulate
cont ami nati on.

b. Aligning Parts. Wen the holder is assenbled, the cover is
| oaded with a flat teflon gasket, a netal support screen, a MIIlipore
filter, another netal support screen, and another flat teflon gasket.
The cover is fitted to the uptake tube, and the delivery tube Is
aligned with the pressure hole on the front of the neoprene bulb.

3-12. WATER DETECTOR KI T, AUTOMOTI VE- AVI ATI ON FUEL

CAUTION

Never |eave the light switch in the ON position if
the light has not come on. The batteries can be
destroyed or rendered incapable of sustaining a
rechar ge.

a. Checking Battery Charge. Push the light switch down and
outward af” the sane time and hold for 3 seconds. Release pressure on
the switch button slowy. If the [ight does not cone on, repeat the
procedure. If the |ight does not operate after the second attenpt,
recharge the batteries.

_ b. Recharging Battery. To recharge a battery, renmove it fromthe
instrument and place it in the standard recharger, Mdel J-330. The
recharger requires a 110-volt, 60 Hz, power source.

NOTE

Al t hough the battery cannot be overcharged, do not
allow i1t to remain in the recharger for nore than
two weeks w thout use.

Replacing the Utraviolet Tube. To replace the ultraviolet

t ube, unmscrew the four roundhead nmachine screws from the bottom of
the unit to allow removal of the entire bottom half of the assenbly.
Pull the metal reflector shield out of its slot to expose the tube.
Renmove the tube by grasping both ends at the sane time and rotating

the entire tube in either direction, one-quarter turn. Lift the tube
fromits holder. Install the new tube by reversing the above proced-
ure. Refer to TM 5-6330-216-12 for conplete naintenance procedure on
the Water Detector Kit.
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3-13.  PENSKY- MARTENS FLASHPO NT TESTER

_ a. Lubrication. QI the stirrer notor every 1.000 hours of use
with light Tubricating oil. G| noving parts of the tester mechani sm
as often as needed, wth light l[ubricating oil

b. Ceaning. Never use gasoline, acetone, or other |ow
fl ashpoi nt solvents for cleaning flash cups. Use kerosene or other
hi gh-t1 ashpoi nt sol vents as cl eaning agents.

3-14. COPPER STRI P CORRCSI ON APPARATUS
To clean the apparatus, open the drain valve and allow the bath
water to drain into the sink. Cean the inside of tha bath with a

mld soap and water solution and a cloth. Rinse throughly. Polish
the bath exterior with a soft, dry cloth.

3-15.  OVEN.

a. Ceaning. Use a clean cloth and a m|d soap-and-water
solution to clean the interior and exterior when the oven is cool.
Refer to[Chapter 4 ffor adjustnent and repair of the oven.

3-16. 1 CE MAKER

a. Daily Miintenance. Refill the water tank as required by
demand of the 1ce cube supply.

b. Periodic Mintenance. |Inspect the unit for frost buil dup.
Defrost the unit as required. Enpty and clean the secondary evapor-
ator noisture collector.

c. Defrosting.

_ (1) Locate the main switch behind the grill and place it
in the OFF position.

(2) Renmove the ice bucket.

_ - (3) Prop the door open at least 1 inch to permt air
circulation to dry the interior and prevent bacterial growth and
of fensi ve odor.

(4 Enpty and clean the ice bucket.

(5) After the unit has defrosted, replace the cleaned ice
bucket, renove the door prop and return the main switch to the ON
posi tion.

CAUTION

Do not use solvent, abrasives or other cleaners
that may contam nate the ice cubes.
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d. Jdeaning. Cean the interior of the icemaker with a cloth
soaked in a m soap and water solution. R nse and wipe dry with a
clean cloth. Cean and polish the exterior of the ice naker as
required using water-danp chanois.

e. Lubrication. The i cenmaker does not need |ubrication
3-17. WATER DEM NERALI ZER UNIT.

M xed bed demineralizer cartridges should be replaced when the
resin in the lower three-fourths of the cartridge changes from purple
to yellow. Cartridges should be kept away fromheat and the seals
should not be renoved until ready for use. The exhange capacity wl|
be greatly reduced if the resins are allowed to dry conpletely.

Resins shrink because of noisture |oss and the cartridge may not
appeardfull. The resins will expand when wet and wll fill the
cartridge.

3-18. ANERO D BAROMETER

a. The aneroid barometer has an adjusting back plate, which
should be set for the alititude location of the laboratory. This
permts direct readings in terns of equivalent sea |evel pressure.

h. Dust the barometer with a dry cloth or dustung brush.

3-19. DESI CCATI NG CABI NET.

Renmove and repl ace the nol ded door gasket periodically to assure
atight fit. Wpe clean with a dry cloth.
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Section 1. CALIBRATION | NSTRUCTI ONS
3-20. CALI BRATI ON LEVELS AND REFERENCES.
a. Calibration requirements for test equipnent requiring A-level

calibration in this laboratory can be identified by reference to TB
750-236 under the follow ng appropriate TB's.

(1) Weight set class 5 (5ng to 50gm TB 9-6670- 254- 50
(2) Pressure gage (0-5 | b). TB 9-6685-319-50
(3) Thernoneter (ASTMcertified) TB 9-6685-314-50
(4) Hydrometer TB 9-6630-201-50
(5 Multinmeter TB 9-6625-961- 50

b. The calibration procedures and requirenments given in this
section are identified for the aviation fuel surveillance |aboratory
as C-level requirements and will be perforned by qualified |aboratory
personnel assigned to this |aboratory.

3-21.  ANALYTI CAL BALANCE

The analytical balance provided is a single arminstrument. |t
has wei ghing capacity of 100 grams. \Wen provided with the manual
taring accessories, the weighing capacity is increased to 150 8m
The precision (standard deviation) of the balance is + or - 0.05
mlligrans (ng), digital redability is 0.1 ng, and accuracy in the
optical range is + or - 0.05 ng, ASTM E-319 procedures are recom
mended for evaluating performance and verifying the accuracy of the
bal ance. These procedures determ ne the precision with which bal ance
can conpare known weight |oads; i.e., the built-in weights of the bal-
ance and a known weight load. Section 5, ASTM E-319 outlines proce-
dures for preparation of the bal ance for evaluation, and section 8
outlines procedures for evaluating balance accuracy. Ap preC|S|on
wei ght set (class S) nust be used to evaluate bal ance performance.
The verification evaluation of the balances are perforned bx operating
ersonnel.  The doubl e beam bal ance may be eval uated using the above
8r2cedures. The standard deviation of the double balance is + or -

.1 gm

3-22. REID VAPOR GAGES (RVP).

The RVP gages nmsut be verified for accuracy after each test when
vapor pressure of motor gasolines is being determned. \Wen deter-
mning the vapor pressure of aviation fuels (aviation gasoline and
turbi ne engine fuel) the gage nmust be verified for accuracy before
and after each test by operating personnel. The accuracy of RVP
gages is verified by using the manoneter. \Wen the gage reading and
the manonmeter reading differ by 1 percent or less, the gage is

consi dered accurate; i.e., the gage correction factor nust not be
greater than 0.05 psi for Oto 15 pound gages or 0.15 psi for Oto 15
pound gages. If the readings differ by nore than 1 percent the gage

I's considered inaccurate and nust be repaired or replaced.
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3-23. THERMOVETERS.

a. Accuracy Requirenments. The routine |aboratory thernoneters,
ASTM 9F, 12F and 58F, have scal es including 32 degrees F (O degrees
C) and nust be verified for accuracy by determning the ice point.
ASTM 18F shal| be verified at 100 degrees F (37.8 degrees C) ASTM 7F,
lowdistillation thernmonmeters, nust be verified for accuracy at 200
degrees F (93.3 degrees C). ASTM 10F, Pensky-Mrten, high range
thernmoneter, nust be verified for accuracy at 212 degrees F (100
degrees C. ASTM 7F, 10F and 18F nust be verified for accuracy by
direct conparison with a certified precision thernometer. The two
certified precision thernometers (ASTM 64F and 68F) nust be certified
by the A-level calibration facility. The precision thernoneter nust
be certified at 360-day intervals. The error of the certified
t hermoneters cannot be nore than the maxi mum scale error of the
specification (ASTME-1).

b. Procedures for Determining Ice Point. The ice point may be
determi ned by erther of the follTow ng methods:

(1) Method one.

_ (a) lce used to determne the ice point nust be made
for chemcal-pure (distilled or deionized) water.

(b) Crush or shave ice, avoiding contact with chem -
callﬁ uncl ean objects. Fill a chemcally clean Dewar jar with the
crushed or shaved ice and add precool ed chem cal -pure water to forma
slush, but not enough to float the ice.

(c) I'merse the thernoneter to be tested in the ice
bath to a depth that covers the 32 degrees F (O degrees C) graduation
CGently pack the ice around thermometer stem As the ice nelts, drain
offdexcess water and add crushed or shave ice to maintain the slush
condi tion.

(d) The thernoneter shall remain inmmersed in the ice
bath |l ong enough to assure that the thernoneter being tested and the
i ce bath have reached equilibrium (at |east 3 mnutes). Raise the
thermoneter a few mllineters to expose the neniscus and Eently tap
the stem and observe the reading. Successive readings taken at
gnteryals of at least 1 mnute should agree within 0.1 of a scale

i vision.

(2) Method two. An alternate nethod of observing the ice
point is to heap the ice around the stem above the 32 degrees F (O
degrees C) division and forma channel in the ice to permt observa-
tion of the meniscus. Tenperature readings may then be made w t hout
raising the thermometer. The initial reading is taken after the
thermometer and bath have reached equilibrium successive readings
are taken at intervals of at least 1 mnute.
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(3) Calculating results. Record the ice point reading and

conpare it with the previous ice point reading. |f the ice point is
hi gher or lower than 32 degrees F, all other tenperature readings of
the thernoneter nust be correspondingly increased or decreased; i.e.,

i f the observed ice point is above 32 degrees F, the correction
factor is added to the observed reading; if the observed ice point is
bel ow 32 degrees F, the correction factor is subtracted fromthe
observed reading. Exanple: Observed ice point 33 degrees F, add 1
degree F to all observed readings; observed ice point is 31 degrees
F, subtract 1 degree F fromall observed readings.

_ c. Preparation of Thernoneter. The thernometer is prepared for
i ce point determnation by one of the follow ng nethods:

(1% The thernoneter is naintained at room tenperature (70
degrees F) (21.1 degrees C) for at least 72 hours prior to determ ne
ice point.

(2) The thernoneter is heated to a specified tenperature
and the ice point is determned inmediately after heating, or within
a stated tine period. |If the ice point is determned after heating,
a note indicating the tenperature to which the thernoneter was heated
and the observed ice point nust appear in the certification sheet.
The routine laboratory thernmoneters nust be accurate to + or - 0.6
degrees F.
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CHAPTER 4
DI RECT SUPPORT AND GENERAL SUPPORT MAI NTENANCE | NSTRUCTI ONS

Section |. REPAIR PARTS, SPECIAL TOOLS AND EQUI PVENT
4-1. SPECI AL TOOLS AND EQUI PMENT

There are no special tools or equipnment required for maintenance
of the laboratory.

4-2.  MAI NTENANCE REPAI R PARTS

~ Repair parts and equi pnent covering direct and general support
mai ntenance of the laboratory are listed if_Appendix C]

Section Il.  TROUBLESHOOTI NG

4-3.  SCOPE.

a. This section contains repair, adjusting and troubleshooting
information and tests for locating and correcting nost troubles which
may develop for items which require direct support and general
support mal nt enance.

b. This manual cannot |ist all possible malfunctions that nay
occur, or all tests or inspections and corrective actions. If a
mal function is not listed, or is not corrected by listed corrective
actions, you should notify higher |ever maintenance.

4-4.  OVEN.
a. Conpound Adjustnment, Repair, or Replacenent. Before making

adj ustment or repairs, or before replacing conponents, disconnect the
unit fromit electrical source and renove the shelves and thernoneter

(1) Oven door. If heat loss occurs, inspect the door
closure. The plate on the door that engaﬂes the magnetic catch on
the cabinet is adjustable. Loosen or tighten it, as applicable, to
assure proper door closure. Also inspoect the door gasket to nake
certain it fits firmy against the cabinet at all points. Replace
the gasket, if damaged.

(2) Pilot light. Access to the back side of the control
anel is gained by removing the two top and two bottom screws that
old. it in place. = Wen replacement of the pilot lights is necessary

tag the lead wires with respect to their relative positions, detach
them from the light, and push it outward fromthe back of the panel.
Press the new light into Ihis_openinﬁ and attach the proper wires to
it. Be sure the red portion is on the right side.
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(3) Switch. The switch is held in place by neans of
sgring clips. To replace it, tag the lead wires with respect to
their relative positions and detach them fromthe switch, conpress the
clips, and push the switch outward fromthe back of panel. Press in
the new switch and attach the proper wires to it.

CAUTION

Do not crinp or sharply bend the thernostat bulb
capillaries.

(4) Thernostat. \Wen the safety thernostat takes over
control of the chanber tenperature the control thernostat is faulty.
When thernostat failure occurs, it is sinpler and quicker to instal
the entire assenbly because a certain anmount of calibration and adj ust-
ment is necessary if only part of the unit is replaced. Replace the
entire thernostat assenbly as foll ows:

- (a) Disengage the thernostat bulbs from the retaining
clanps by twisting the clips at the bottom of the chamber.

(b? Carefully remove the bottom diffuser panel and
remove the control panel.

(c) Disconnect the electrical leads to the thernostat
assembly. Renove the control knob setscrews and the screws hol di ng
the assenbly to the control panel

(d) Work the thernostat bul bs out of the chanber.

(e) Reverse the above procedure to install the new
t hermostat assenbly.

(5) Heater. Replace a defective heater as follows:

_ _ (ag Di sengage both thernostat bulbs from the retain-
ing clips on the bottomdiffuser panel in the chanber.

o (b) Renove the bottom diffuser panel by reanin% t he
retaining screws. Wrk the thernostat bul bs upright and lift the
panel out of the chanber, carefuJI% sliding the bul bs through it
while noting the hole through which the bul'bs were placed.

(c) Disconnect the heater fromthe bus bars. Do not
al low the bus bars to slip down through the porcelain insulators or
the control panel will have to be renoved to push the bars back.

(d) Lift the heater fro# the chanber, install the new
heater, and reconnect the bus bars.

_ (e) Wrk the two thernostat bulbs through the hole
previously marked in the bottom diffuser panel.

(f) Replace the panel and secure it.
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Table 4-1. QOven Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. LOSS OF HEAT CONTROL.
Check for thernostat mal function,
Repl ace thermostat if defective.
2. FLUCTUATI ON OF TEMPERATURES.
Step 1. Check if vent shutter cap is closed,
Qpen vent shutter cap to maxinum
Step 2. Check if chanber is inproperly |oaded.
Redi stribute |oad.
Step 3. Check if insufficient time for tenperature to stabilize.
Al ow one hour for tenperature stabilization,
Step 4. Check if line voltage fluctuates.
Check line voltage and correct defect,
Step 5. Check for intermttent failure of switch, thernostat or wring,
Check and correct defect.
3. HEAT LGsS.
Wrn door gasket, or door catch malfunction.
Repl ace door gasket if damaged, adjust door catch.

4. CHAMBER DCES NOT HEAT.

Step 1, Check if line voltage, switch or electrical connection is malfunc -
ti oni ng.
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Table 4-1. Oven Troubleshooting-Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Check and correct applicable defect.
step 2. Check if heater is malfunctioning,

Check heater for continuity. Replace if damaged.
5. PILOT LIGHT DOES NOT COME ON.

Step 1. Check for wiring malfunction.

Check wiring and correct applicable defect.
Step 2. Check if lamp is burned out.

Replace lamp.
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(g) Carefully work the bul bs back into place and
secure them

_ c. Troubleshooting. A troubleshooting chart for the oven is
listed in[table 4-T.

4-5. |1 CE MAKER

a. Changing CGeared Mdtor. Change the geared notor as follows:

(1% Renove the al um num clanp hol ding the shutoff arm and
remove the three Phillips head screws around outer edge of geared
not or

~(2) Pull forward on the geared notor and cut the two thin
black wires leading to wire nuts. The notor can now be |ifted out.

_ (3) Splice in the wires fromthe new geared notor and re-
mount it with the same three Phillips head screws.

b. Changing the lce-Rel ease Heater. Change the ice-rel ease
heater as Tfollows:

_ (1) Take out the hex head screws from the al um num clanp
inthe top front surface of the inner Iliner.

(2) Renpve both rear panels and pull the suction |ine out-
ward so that the ice nmechanism and evaporator can be pulled thorugh
the front of the cabinet.

g (3) Renobve the insulation frombottom of the freezing
mol d.

4% Loosen the geared nmotor fromits nounting. Taking
care not to break the two black wires, nove the notor aside and
remove the four Phillips head screws from behind the geared notor;
the screws clanp the freezing nold to the black plastic housing.

(52 Pry the old-ice rel ease heater out of the groove in

the bottom of the freezing nold and place a small amount of sealing
compound in the groove.

(6) Squeeze in the new heater and reassenble.

Changi ng Water Valve Switch. Change the water valve swtch

(3, flig. 4-T1) &s follows:

_ (1) Renove the white plastic front cover (1, fig. 4-71) |by
| oosening the screw (2) two turns.
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TS 6640-213-14/4-1

Figure 4-1. Ice Maker.
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Legend for [figure 4-1:

1 Plastic front cover
2. Screw

3. Water valve switch
4. Holding switch

5. Timng can

(2) Pull forward to remove the front cover and expose the
wat er valve sw tch

(3) Renobve the one screw that holds the switch, and then
remove the old switch

(4) Install the new switch and adjust the water flow to
5 1/2 ounces per cycle (approx 2/3 cup). Setting the switch closer
to the timng cam (5) increases the water flow, raising the switch
away fromthe timng cam decreases the water f1 ow.

. Changing the Holding Switch. Change the holding swtch (4,
1 d. 4 1) [as Tollows:

(1) Renobve the front cover

_ 52) Renove the switch nounting attachnents, disconnect the
W I es, and renove the defective holding swtch

_ (3) To install the new switch, attach wires and set the
switch so that the small black button on-the switch is not depressed
when it is in the cutout notch on the timng cam

e. Changing the Tenperature Control. Change the tenperature
control as follows:

(1) Locate the defective control in rear of the cabinet.
(2) Renove the old control and install the new one.

(3) To reset the new control, renove it fromthe rear of
the ice maker, take off the fiber cover, and turn the small brass
screw count ercl ockwi se one conpl ete turn the |ower the tenperature
setting. To raise the tenperature setting, turn the brass screw
cl ockwi se one conplete turn.

f. Replacing Mtor Coupling. Replace a broken or worn notor
coupling as tollows:

(1) Disconnect the shutoff armfromthe geared notor
housi ng, and renove the three Phillips head screws |ocated around the
outer edge of the notor.

(2) Pull the notor forward to provide access to the notor
coupl i ng.
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(3) Renove and replace the defective notor coupling;, nake
sure that the eLector bl ades are to the left and are one-quarter of
an inch above the edge of the nold.

Adjusting the Bin-Arm Switch. Adjust the bin-armswtch as

foll ows
(1) Renove the front cover
(2) Slide the bin-armswtch to the right or left, as
needed, until the switch clicks off and back on when the armis
within 1 inch of the freezing mechanism

h.  Troubl eshooti ng. A troubl eshooting chart for the ice naker
is listed in[table 4-2|

4-6. CLASS S VEI GHTS.

The class S weights nust be certified at 720-day intervals by
the A-level calibration facility. The weight nust be certified
within the follow ng tolerances.

G am Wi ghts M ni mum Maxi mum
100 grans 99.99975 grans 100. 00025 grans
50 grans 49. 99988 grans 50. 00012 grans
20 grans 19. 999926 grans 20. 000074 grans
10 grans 9.999926 grans 10. 000074 grans
S5 grans 4.999926 grans 5. 000054 grans
2 grans 1.999946 grans 2.000054 grans
1 gram 0.999946 grans 1. 000054 grans

4-7. REID VAPOR PRESSURE APPARTUS

a. Before QOperation Service. Insure that the overflow pipe is
tight. FIl bath wth water up to level of overflow pipe.

l WARNING .

A solution of copper sulfate in water is poi sonous.
NOTE

The position of the overflow pipe is set to main-
tain the level of the water at |east |-inch above
the inmrersed bomb, as specified by ASTM  Add 1/2
gram of copper sul phate to the bath to create a
solution of 10 ppmto minimze al gae grow h.
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Table 4-2. 1ce Mker Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON

1. WATER I'N I CE BUCKET.

Step 1.

Step 2.

Ice maker is not |evel, causing water to run out of freezing unit
into bucket.

Level ice naker

Check for poor gasket seal, or obstruction holding door open and
causing ice cubes to thaw.

Repl ace door seal or renove obstruction from door. Assure that
the ice bucket is pushed in far enough.

2. | CE CUBES STI CK TOGETHER.

Step 1.

Step 2.

Step 3.

Step 4

Check if ice maker is not level, causing water to spill from
freezing mold into ice bucket.

Level ice maker
Check for faulty door seal, causing frost on ice cubes on top
Repl ace door seal

Check if front grill is blocked by obstruction, causing poor air
circulation.

Remove obstruction.

Check if a hot plate or other heat source is too near the front grille
causing hot air to enter the unit.

Move hot plate or other heat source to another |ocation
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Table 4-2. lce Mker Troubl eshooting -Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

3. UNIT NEEDS DEFROSTI NG WEEKLY.

Step 1. Check if hot airis entering the front grille, causing unit to frost
up.

Assure that cool air supply is entering front grille.

Step 2. Check for poor door seal, causing frost-forming warmair to
enter storage conpartment or the door is not closed tightely.

Replace door seal if defective. Always ensure that the door
i's properly closed.

Step 3. Check if chemical content of the water has changed, causing the
water to freeze at a different tenperature.

See [paragraph 4-5 (k).

4. THE | CE MAKER | S FREEZI NG UP, STOPPI NG | CE CUBE PRODUCTI ON.

Slow current |eakage through electric solenoid valve, causing continuous
freezing.

Repl ace solenoid val ve.
5. | CE MAKER FAI LS TO PRCDUCE | CE.
Step 1. Ejector blades are frozen in and cannot eject the cubes.
Defrost and restart the ice maker.
Step 2. Faulty door switch causing malfunction of ice maker.
Repl ace door switch.
Step 3. Low voltage or switch in unit conpartment is in OFF position.

Check line voltage. Place switch in ON position.
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Table 4-2. lce Maker Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 4. \Water tank is enpty.
Refill water tank.

Step 5. Icemaker has becone tipped backwards, causing a frost buildup
on the suction line, preventing ice production. (See 12 below )

Rel evel the ice maker.
6. ICE IS SOFT AND VAET.
Step 1.  Tenperature control setting is too warm

Locate tenperature control through rear of cabinet. Turn
control to the right.

Step 2. Door is not conpletely closed.
C ose door properly.

Step 3. Ice bucket is too far out, preventing door from closing.
Reposition ice bucket.

Step 4. Air intake grille is obstructed.
Renove obstruction.

7. 1 CE MAKER FAI LS TO SHUT OFF AUTOVATI CALLY AFTER | CE. BUCKET
'S FULL.

Step 1. Shutoff armswitch is not working properly.
Repl ace switch [para. 4-5dl).
Step 2. Shutoff armis frozen in ice (para. 12).

Defrost ice maker and restart.
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Tabl e 4-2. lce Maker Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

8. I CE MAKER FAILS TO MAKE ENOUCH I CE.
Step 1. Tenperature control is set too cold.
Turn tenperature control to the left.
Step 2. Fan notor is not operating.
Check notor, correct malfunction.
Step 3. The condenser coil behind grille is dirty, causing malfunction.
Cean coil.
9. ICE CUBES ARE CLQOUDY.
Air is being trapped as water freezes rapidly.
No remedy required.
10. TOO MUCH WATER COM NG | NTO FREEZI NG MOLD.
Step 1. Water valve switch has malfunctioned.
Test switch by depressing the button on top. Note click or
tension as switch is being depressed. Adjust or replace
switch as required [para. 4-5d ).
Step 2. Check if water control has failed.
Repl ace control (ppara. 4-5cl).

Step 3. Check if |eakage through the solenoid valve has occurred.

Repl ace sol enoi d val ve.

11. WATER IS FLON NG OVER THE FREEZI NG MOLD.

| ce maker is not |evel.

Level ice maker.
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Table 4-2. |ce Maker Troubl eshooting -Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

12. WATER |'S RUNNI NG FROM MOLD | NTO MECHANI SM HOUSI NG BEHI ND
VWH TE COVER AND THE M CROSW TCHES ARE BECOM NG CORRCDED
AND | NOPERATI VE.

| ce maker is not |evel.
Level ice maker and replace inoperative mcroswtches.

13. 1 CE MAKER MOLD IS NOT LEVEL.

Ml d mounting has vibrated |oose.
Place | evel on nold. Adjust and retighten mold nounting.

14. CUBES STI CKI NG TOGETHER.

Step 1. Check for poor door seal.
Adjust or replace seal.
Step 2. Check if tenperature control inproperly adjusted.
Adjust tenperature control (para. 4-5e]).
Step 3. Check if ice maker is not |evel.
Level ice maker.
Step 4. Check for poor air circulation.
Remove obstruction from grille.

Step 5. Check if ice has fused together on standing.

Ruffle or disturb ice daily.

4-13



™ 5-

6640-213- 14

Table 4-2. Ice Mker Troubleshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON

4-14

15. 1 CE MAKER |'S HOOKED UP BUT NO WATER COMES | N.

Step 1.

Step 2.

Step 3.

16. THE I CE
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Check if water has not been turned on at saddle valve clanp or at
the unit conpartnent.

Turn on val ves.

Check if the two wires to the solenoid valve behind the grille have
beconme |oose or disconnected.

Reconnect the wres.
Check if ice maker has not been activated.

Activate ice maker by reaching in with hands to pull the ejector
bl ades one turn around.

MAKER | S REFRI GERATI NG BUT FAILS TO PRODUCE CUBES.
VWter not turned on at saddle valve clanp.

Turn on saddl e val ve.

Check if solenoid valve has malfunctioned.

Repl ace val ve.

Check if the ejector blades are frozen into the ice nmaker nold.
Defrost and restart ice maker.

Check for a broken or worn coupling.

Repl ace coupling.

Check for defective door swtch.

Adj ust or replace door switch.
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Table 4-2. Ice Mker Troubleshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

17. DOOR PANEL DOES NOT H' T OR OPERATE DOOR SW TCH.
Check for defective door switch.

Repl ace door switch, or fix by gluing a one-eighth inch pieceof
plastic to the door panel directly opposite the door swtch.

18. | CE MAKER FAILS TO EJECT CUBES.
Step 1. Door switch nalfunction.
Repl ace switch.
Step 2. Check if ejector blades are frozen.
Defrost and restart ice maker.
Step 3. Check if timng camis out of adjustment.
Adjust timng cam by |oosening screws, pulling blades three-
sixteenths ofan inch above the edge of the mold and retightening
the timng cans screws.
Step 4. Check for faulty limt swtch.
|f defective replace swtch.
Step 5. Check for excessively worn coupling.
Repl ace coupling.
19. COWMPRESSOR |'S | NOPERATI VE.

Step 1. Check for low line voltage.

Correct defect.
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Table 4-2. lce Mker Troubl eshooting-Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

20, CUBES ON TOP OF BUCKET ARE FROSTY.
Step 1. Check for poor gasket seal.
Repl ace seal .
Step 2. Check if cubes have not been disturbed in a |ongtine.
Remove top layer of cubes.

21.  BLACK BUTTONS ON WATER VALVE SW TCH, HOLDI NG SW TCH AND
SHUTOFF ARM SW TCH DO NOT CLI CK WHEN DEPRESSED, AND THE
DOOR SW TCH HAS RUST AROUND THE WHI TE PLUNGER.

The switches are defective.
Repl ace switch.

22. EJECTOR BLADES NEED ADJUSTI NG
See No. 18 above.

23. DOOR SEAL | S | NEFFECTI VE.

Check if the door hinge is sprung.
Put a screwdriver handle at the lower right-hand hinge between
the cabinet and the door and push gently on the top right-hand
corner. Repeat this on the left-hand side. This will spring the
door out at the bottom and push the top, where the poor seal is
located, in closer to the cabinet.

24, WATER KEEPS RUNNI NG AND WON' T SHUT OFF.

Step 1. Faulty water valve switch.
Repl ace switch [para. 4-5c]).

Step 2, Check for defective solenoid valve.
Repl ace valve if defective.
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Table 4-2. 1ce Mker Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

Step 3. Check for defective tenperature control.
Replace contro if defective [para. 4-5el).
25. KNOCKI NG NO SE COM NG FROM COVPRESSOR.
Step 1. Ice maker is not level, or faulty conpressor.
Level ice maker. Refer to refrigeration maintenance personnel.
Step 2. Check if fan notor is not operating.
Check fan and correct applicable defect.
26. THE | CE CUBES ARE TOO BI G
Vater valve switch is out of adjustnent.

Adj ust water valve switch to permt less water to enter the
ice maker nold ([para. 4-5cl).

27. THE ENTIRE SYSTEM | S FREEZI NG UP.
Anbient tenperature is below the freezing point of water.

Drain entire systemas fol lows: shut off water supply, discon-
nect the waterline where it enters the solenoid valve in the unit

compartment.  Allow the machine to run for one hour so that all
water is drained through the system Leave waterline discon-

nected until reusing. Mop out any remmining water in the ice
maker nold. Leave door propped open two inches so that
hum dity will not build up inside the cabinet and corrode the

m cr oswi t ches.

28. ICE HASBU LT UP ON ICE MAKER, BUT IT IS STILL MAKING I CE
CUBES.

| ce maker has not beed defrosted for a long time.

Defrost ice naker.
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Table 4-2. 1ce Maiker Troubl eshooting - Continued

MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

29.

30.

3L

32.

4-18

| CE MAKER MECHANI SM |'S NOT DEFROSTI NG AUTOVATI CALLY.
Step 1. Defective tenperature control.

Adjust or replace tenperature control (para. 4-5e€]).
Step 2. Check for timng cam mal function.

Adjust timng cam (See 18 above).

| CE AND FROST BUI LDUP ON SECONDARY EVAPORATOR AROUND THE
SI DE WALL.

| ce maker has not been defrosted. The secondary evaporator will not
defrost automatically.

Defrost ice maker.
| CE MAKER FAILS TO REFRI GERATE.
Check if freon is |eaking from conpressor.

I nspect conpressor for leak. Refer to refrigerator maintenance
personnel .

H GH PI TCH OR RING NG NO SE I N UNI T COVPARTMENT.

Step 1. Check if fan blade is at the wong pitch.
Di sconnect electrical power to ice maker. Bend each fan bl ade
one-quarter to one-half inch to the rear, this wll cause the
blades to cut the air at a different angle elimnating the
ringing noise.

Step 2. Check if copper refrigeration tube is touching the cabinet,
causing noise as unit vibrates.

Adj ust copper refrigeration tube away from cabinet.
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Table 4-2. Ice Maker Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

33. COWPRESSOR RUNS CONTI NUOUSLY.
Step 1. Check if tenperature control is set too |ow
Adjust control (para. 4-5e]).
Step 2. Check if hot air is entering the front grille.
Renmove heat source fromin front of grille.

Step 3. An obstruction has been placed in front of the grille preventing
cool air fromentering the unit.

Renove obstruction.
34. HEATER ELEMENTS FAIL TO OPERATE DURI NG HARVESTI NG CYCLE.
Step 1. Heater element connections are |oose.
Ti ghten connections.

Step 2. Heater elenents are burned out.

Repl ace el ements ).
35. STRANGE CDOR AROUND SECONDARY EVAPORATOR SYSTEM

The secondary evaporator bucket has collected some noisture into which
a bacteria culture has grown.

Wash bucket with soap and water solution. Wpe dry and replace
bucket .
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Table 4-2. lce Maker Troubl eshooting - Continued

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

36. WATER DRI PS OR RUNS SLOALY | NTO | CEMAKER MOLD OR A
RESTRICTION IN THE SOCLENO D VALVE PREVENTS WATER FROM
ENTERI NG THE | CE MAKER MOLD.

Sol enoi d valve is defective.
Repl ace val ve.

37. 1 CE MAKER EJECTOR MOTCR RUNS, BUT THE EJECTOR BLADES DO
NOT TURN.

Coupling is broken.

Repl ace coupling.

38. THE | CE MAKER EJECTCR MOTOR AND EJECTOR MOTOR BLADES
TURN CONTI NUOUSLY WHI LE THE DOOR |'S CLOSED.

Step 1. Check for defective tenperature control.

Repl ace control (para. 4-5e]).
Step2. Check for defective holding swtch.

Repl ace switch [para. 4-5¢]).
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NOTE

Wien bonbs are first inmersed in the bath, an equal
anount of water will drain out overflow pipe.

Next, check the thernoregulator. Inspect the
regul ator closely, observing for presence of gas
bubbles in mercury col um. [ f bubbles or separa-

tion of mercury in colum exist, heat bulb gently
until bubbles are driven up into the expansion
chanber. Cool slowy in a vertical position
allowing mercury to receed slowy to forma solid
col um w thout bubbles or separation.

b. To calibrate the thernoregulator, inmrerse regulator in the
bath at a tenperature |ower than that at which the bath is to be
regulated. Place a calibrated ASTM No. 18F thermoneter in the bath.
Bring bath tenperature up to 96 degrees F to 98 degrees F, rotate the
m cro-set magnetic coupler until the indicator light on the control
box is out; rotate the magnetic coupler until indicator light is on
continue nmaking mnor adjustments until the bath tenperature is
mai ntained at the desired tenperature (100 degrees F +0.2 degrees F
or -0.2 degrees F).

c. After Operation Service.

(1) Lubrication. Through oil cap of stirrer neter, apply
several drops of a good grade machine oil (PEl) every 4 nonths,

_ (2) To Drain Bath. Unscrew the overflow ﬁipe until pipe
is free. Pipe can then be lifted out of bath or pushed to the side
until all water is drained out.

(3) Geaning. Wpe all conponents with clean danp cloth

d. Troubl eshooting. Refer td table 4-3 for troubleshooting.
4-8. VOLT- CHM MULTI METER.

a. Battery Replacenent.

(1) Two batteries are used inside the case to supply power
for resistance neasurenents. One is a 1.5 volt D cell and the other
Is a9-volt battery. Wuen it is no longer possible to adjust the
pointer to zero for the RX1 and RX100 ranges, replace the 1.5 volt
cell. Wwen it is no longer possible to adjust the pointer to zero on
the RX10 000 range, replace the 9-volt battery.

(2) To install or replace a battery, renove the cover to

the externally accessible battery conpartment bY | oosening the single
captivated screw. A snall coin may be used to | oosen the screw
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Table 4-3. Reid Vapor Pressure Apparatus Troubl eshooting

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

LOSS OF TEMPERATURE CONTROL OF BATH WATER,
Step 1. Check if stirrer motor is malfunctioning.

Check electrical connections to stirrer notor. Check stirrer
rod (may be bent) and propeller (may be missing). Assure proper
water circulation. Correct applicable defect.

Step 2. Check for heater elenment malfunction.

Check electrical connections and assure that there is proper
pover supplied to elenents. Using electrical circuit tester
assure proper function of elements. Correct applicable defect.

Step 3. Check thermoregulator for malfunction.

Check thernoregulator. Reset and calibrate as required.
Check location of thermoregulator. Restore to proper |ocation
as required. Check condition of thernoregulator. Replace if
cria\cked or broken. Reset if bubbles are noted in nercury

col ums.
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NOTE

When the batteries reach the end of their useful
life, they should be replaced propnmtly. Failure
to do so may result in corrosion at the battery
contacts due to battery |eakage.

(3) Cbserve polarity when replacing the 1.5 volt D cel
and connect as indicated. The D cell is held in place with spring
clips which also act as battery contacts. Polarity for the D cel
is marked adjacent to the battery contact clips. The 9-volt battery
contacts and connector are polarized. To renove the 9 volt battery,
first withdraw battery with mated connector from the conpartnent.
Then renove the connector.

h. Fuse Replacenent. The fuse is nounted in a holder in the ex-
ternally accessible battery and fuse conpartnent. A spare fuse is
| ocated in a well between the + termnal of the D cell and the side
of the case. Access to the conpartment is obtained by |oosening the
single captivated screw on the conpartment cover. To replace a
burned out fuse, renmove it fromthe holder and replae it only with a
1 anpere, 250 volt, quick/acting type 3AG fuse or equivalent. \Wen
removing the fuse fromits holder, first renove the 9-volt battery.

4-9.  VACUUM PUWP

a. Flushing Punp. Fl ush the punp as follows:

(1) Renove the inlet (vacuu regul ator valve (1f?: 4-2)
and conpletely close down the outlet Jgressure) regul ator val ve.
This wll shut off the bypass bleed hole in the valve body so that
all vented air must pass thrugh the outlet filter and hose connector.

o ~ (2) Wap the oulet hose connector l|oosely with a rag or
W ping tissue to retain any droplets of solvert that may energe.

(3) Start the punp, and with an eyedropper inject two to
three cc of solvent, P-D-680, or derosene into the vacuum regul ator
valve, while closing off the vacuum hose connector with a finger of

thumb (flig. 4-3) ]
| WARNING .

Drycl eaning solvent, P-D-680, used to clean parts
is potentially dangerous to personnel and property.
Avoi d repeated and prolonged skin contact. Do not
use near open flanme or excessive heat. Flash point
of solvent is 100 degrees F - 138 degrees F (38
degrees C - 59 degrees Q).

(4) Continue running the punp until all injected solvent
has passed through on into the outlet filter cup.
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TS 6640-213-14/4-2

Figure 4-2. Use a Wench to Renove Inlet Regulator Valve
on Vacuum Side of Punp.

TS 6640-213-14/4-3

Figure 4-3. Wth an Eyedropper, Inject 2-3 cc of Solvent
into Orifice Fornerly Cccupied by Inlet Regul ator
Val ve, Wile Blocking Of Vacuum Hose Connector.
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(5) Shut off the punp, renove the oulet filter assenbly
and clean its conmponents including the Chemstone filter elenent

(fig. 4-4) I]with sol vent.

(6) Reassenble the punp and run it briefly to test. If
after flushing the pump still does not operate properly, the punp
vanes may need further cleaning.

h. Cleaning Punp Vanes. Clean as vanes as foll ows:

(1) Renove the inlet oil cup and outlet filter and oil
punp assenbly with a wench.

(2) Detach the end plate by renoving the six Phillips-
head screws on the front on the punp.

NOTE
Do not attenpt to remove the rotor.

(3) Renove the four vanes fromtheir slots in the rotor
(@, and wash them the end plate and punp chanber with
sol vent.

_ (4) Wpe the front of rotor with a lint-free cloth
moi stened (not wet) with solvent.

(5) Air dry the conponents, then lubricate with SAE 10
pneunmatic oil.

NOTE

Heavi | y abraded or unevenly worn edges or vanes
shoul d be repl aced.

56) Before instaling cleaned or new vanes, not that one of
the long edges of the vane is notched by a shallow file mark. VWhen
|ﬂsfert| ng vane in the rotor slot, the notched edge nust face rotor
shaft.

~ Troubleshooting. A troubleshooting chart for the vacuum
punp listed in[table 4-4]

4-10. DI STILLATI ON TEST APPARATUS.

To repair or replace a defective conponent on this apparatus,
proceed as foll ows:

a. Renove power cord from outlet.
h. Rermove drawer that is under the apparatus by renoving

attaching screw, washers and nuts (fig. 4-6) and lifting front of
drawer up and off drawer slides.

_ c. Free apparatus from counter top brackets by removing attach-
ing bolts, washers and nuts securing brackets to counter (fig. 4-7)]
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Table 4-4.  Vacuum Punmp Troubl eshoot i ng

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON

L. PUW FAILS TO START, OR HUVB W THOUT OPERATI NG

Step 1. Check for defective power cord.
Check and repair or replace defective part.

Step 2. Check for defective switch.
Check switch, if defective replace.

Step 3. Check if unit is very cold and therefore hard to start.
Bring punp to room tenperature and start.

Step 4. Check if vanei s stuck in a rotor slot.
Clean punp ([para_4-9a.)

Table 4-5.  Vacuum Punp Fl ow Rates

Air flow rates at different vacuum and
pressure settings are given bel ow. For
vacuum operation, punp exit pressure is
1 atnosphere (14. 7 psia).

Vacuum - nm Hg: the 127 254 381 508" 635"
- in. Hy 0 5 10 15 20 25
Flow - LPM 37 31 23 17 8.5 2.8
- CFMm 1.3 1.1 0.8 0.6 0.3 0.1

Pressure - kg/cn®: 0" 0.4 0.7 1.1 1. 4% 1.8%
- psig 0 5 10 15 20 25
Flow - LPM 37 31 28 26 23 20
CFM 1.3 1.1 |.O 0.9 0.8 0.7

(1) no restriction: regulator thumbscrew fully ynscrewed.
(2) intermttent operation only.
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TS 6640-213-14/4-4

Figure 4-4. Ceaning Chenmistone Filter Element Wth Sol vent

TS 6640-213-14/4-5

Figure 4-5. Renoving End Plate G ves Access To Punp Vanes,
When Repl acing A Vane. Notched Edge of Vane Should Be

Towar ds Rot or Shaft.
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TS 6640-213-1414-7

Figure 4-7. Renoving Attaching Hardware from Under Counter
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d.  Turn the apparatus on its side so that the internal conpo-
nents located at the bottom are accessible (fig. 4-8)]

Wth the aid of the volt-ohm multimeter, supplied with the
| aboratory, performcontinuity and short tests of the items suspected
of not worKking.

f. To replace the switch (fig. 4-9)|, press the side holding
SErings on switch, fromthe inside of the apparatus and push out on
the switch until free of stainless steel housing. Tag wres, then
| oosen screws and renove.

g. To renmove auto-transfornmer proceed as follows:

1) Loosen setscrew hol ding knob on the auto-transformer
shaft (fig. 4-9)|

(2) Rermove nut and washer |ocated under knob, lift off
heat range dial and push auto-transforner shaft through stainless
steel housing.

(3) Tag wiring to auto-transfornmer (flrg. 4-10)]

(4) Disconnect wiring connector (fig. 4-I1I)]from wiring
harness going to heater elenent and auto-transformer.

h. Remove heater aboard (ffig. 4-12) by carefully pulling up and
out of apparatus. Turn board sideways and renpve heavy wre |eads
comng fromauto-transformer. \Wen [eads are free from heater board,
board can be lifted free of apparatus.

i. Install all itenms in the reverse order of rempval. After
apparatus is assenbled and tested, attach to counter top, and install
cabi net drawer to slide assenbly with four screws, washers, and nuts
(1rg. 4-6)!

4-11 . WATER PUWP.
The water punp requires no |ubrication.

a. Before-QOperation Service. Check electrical connection to
punp not or.

b, During-Qperation Service. I nspect punp and notor assenbly,
being alert for unusual noises or smells that could indicate mal func-
tion. Check punmp for |eaks at shaft.

CAUTION

Overtightening of packing nut nmay cause notor dam
age. i ghten packing nut with notor operating just
enough to stop [eak.

c. After-Operation Service. Refill reservior with potable
water. I'nspect punp and nmotor for |eaks. Mike necessary repairs.
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Figure 4-8. Bottom View of Conponents in Apparatus
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ELEVATING DEVICE CONTROL
UNIT

N POWER SWITCH
REMOVED FROM
HOUSING

TS 6640-213-14/4-9

Figure 4-9. Renobving Setscrew and Knob from Auto- Transf or ner
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TS 6640-213-14/4-10

Figure 4-10. Tag AIl Wring to Auto-Transforner.
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HEATER
BOARD
LOCATED IN
SHIELD
ASSEMBLY

TS 6640-213-14/4-12

Figure 4-12. Heat er Board Bei

ng Lifted from Apparatus
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Board Renoved from Apparatus

Heat er

Figure 4-13.
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4-12. PURG NG BLONER ( EXHAUST FAN) .
a. Check that exhaust |ouvers open and cl ose.

b. Check that baffle plate, fan guard and attaching hardware are
secure.

c. Check that fan is activated when switch (S3) is energized.

d. Check that fan operates and |ouvers open to exhaust position
when zero adjust shaft is turned clockw se to energize the gas alarm
system

e. Troubl eshooting. A troubleshooting chart for the fan is
listed in[fable 3-2.
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APPENDI X A
REFERENCES

A-1. TECHN CAL MANUALS (TM.

5-4120- 274- 15 Qperator, Organizational, Drect
Support, GCeneral Support, and
Depot Mui ntenance Manual: Air
Conditioning Units, Electric
Motor Driven, 9,000 Btu/hr, Ver-
tical Compact, 230 Volt, Single
Phase, 50/60 Cycle (Therno-Ar
Model CV-9-1-30-60) NSN 4120-00-
935-1612; 9,000 Btu/hr, Vertical
ConPact, 208 Volt, 3 Phase, 400
Cycle (Thermo-Air Mdel CV-9-3-
08- 400%3 NSN 4120- 00- 935- 1610;
9,000 Btu/hr, Vertical Conpact,
208 Volt, 3 Phase, 50/60 Cycle
(Therno- Air Mdel CV 9-3-08-60)
NSN 4120-00-935-1611

5-6630- 216-12 Testing Kit Fuel Contam nation,
Portable, NSN 6630-01-008-5524
10- 0065 Si gni ficance of ASTM Test for

Pet r ol eum Products
1978 Annual ASTM St andards Petrol eum Products (1) D-56-D 1660

1978 Annual ASTM St andards Petrol eum Products (11) D 1661-D

2896

11-5410- 213- 14P DS, GS, and Depot Mintenance
Repair Parts and Special Tools
Lists: Shelters, Electrical

E?g pnent, S-280 A/G and S-280

A2 . TECHNI CAL BULLETINS (TB).

9-6625-961- 35 Cal i bration Procedures for Milti-
meter, Sinpson Mdel 260-5

9- 6620- 201- 50 Cal i bration Procedures for Hydro-
meter Kit (7907391)

9-6670- 254- 50 Cal i bration Procedures for Wights
(Mass) (Ceneral)

9-6620-210-50 Calibration Procedures for Dial
I ndicating Pressure Gages (0 to
10, 000 psi)

9- 6685- 314- 50 Cal i bration Procedures for Self-

I ndi cati ng Thernoneters (Cel sius
and Fahrenheit)

750- 236 Cal i bration Requirenents for the
Mai nt enance of Arny Materi el
750- 240 Mai nt enance and Repair Procedures

for S 141/G S 144/G S 250/ G
A-1
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S-280/G and S-318/G Type Shelters

A3 . OTHER
ASTMD -3240-75 Standard Method of Test for Undis-
sol ved Water in Aviation Turbine
Fuel s.
FM 10- 69 Aircraft Fueling
FM 10- 72 Petrol eum Testing Facilities,
Laboratories, and Kits
M L-L-52733 (ME) Laboratory, Airnobile, Aviation
Fue 1
M L- 5-55286 (EL) Shelter, Electrical Equipment
S 6280/ G
A-4 . FIELD MANUALS (FM .
FM 10-70 I nspecting and Testing Petrol eum
Product s
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APPENDI X B
COMPONENTS OF END | TEM

B-1.  SCOPE.

_ Thi s apPendix lists integral conponents of end item and basic
i ssue items for the petroleum laboratory to help inventory items
required for safe and efficient operation.

B-2. CGENERAL .

~Conponents of End ItemList is divided into the follow ng
sections:

_ a. Section Il, Integral Conponents of the End Item  These
itens, when assenbled, conprise the Petroleum Laboratory and nust
apconﬁany it whenever it is transferred or turned in. Illustrations
will help you identify these itens.

b. Section IIl, Basic Issue Items. A list of items which ac-
conpany the petroleum Taboratory and are required by the operator/
crew for installation, operation, or maintenance.

B-3.  EXPLANATI ON OF COLUWNS

a. [l ustration. This colum is divided as foll ows:

_ (1) Figure Nunber. Indicates the figure nunber of the
illustration on which the itemis shown (if applicable).

_ (2) Item Nunber. The nunmber used to identify itemcalled
out in the illustration.

b. National Stock Nunber (NSN). Indicated the National Stock
Nunmber assigned to the rtemand which will be used for requisition

c. Part Number (P/N). Indicates the primary nunber used bK t he
manuf acturer, which controls the design and characteristics of the
item by neans of its engineering draw ngs, specifications, standards,
and inspection requirements to identify an itemor range of itens.

- d. Description. Indicates the Federal itemnane and, if re-
quired, a mninmum description to identify the item

_ e. Location. The ﬁhysical | ocation of each itemlisted is
given in this colum. The lists are designed to inventory all itens
I'n one area of the major item before noving on to an adjacent area.

f.  Useable on Code. Usable on Codes are not applicable.

_ g, Quantity requried (Qy Regd.). This colum lists the quan-
tity of each itemrequired for a conplete major item
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h.  Quantity. This colum is left blank for use during inven-
tory. Under the Rcv'd colum, [list the quantity actually received on
major item The Date columms are for use when you inventory the
major itemat a later date such as for shipment to another site.
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Section Il.  INTEGRAL COMPONENTS OF END ITEM
(1) (2 (3) (4) (5) (6) (7 (8)
Illustration Quantity
(a) (b) National Part No. Usable
Figure | Item Stock & on Qty
No. No. Number FSCM Description Location| Code Reqd ] Rcv'd | Date | Date]Date
B-8 2 6810-00-753-4780 | (22527) A-19 Acetone, Spectrana- Drawer NONE 6
lyzed, ACS, 8
C HCOCH, | Qt
Bottle
Not Not NNSN (05083) Adapter, Test Socket Not NONE 1
Shown Shown 23-4027 Shown
3-1 6 6665-00-410-4951 | (05083) Alarm, Gas, Auto- Right NONE 1
CcD8ooOw matic, w/Alarm Front
Filament Wall
B-7 10 6240-00-143-7428 | (05083) Lamp, Alarm Drawer NONE 1
354-097 7
B-7 11 6240-00-902-4660 | (05083) Lamp, Failure Drawer NONE 1
354-128 7
B-7 8 6240-00-057-2887 | (05083) Lamp, Pilot Drawer NONE 1
354-020 7
B-7 9 6240-00-682-3411 | (05083) Lamp, Test Drawer NONE 1
354-120 7
B-7 12 6110-00-464-0671 | (05083) Regulator, Voltage Drawer NONE 1
360-131 7
B-7 3 6665-00-410-4951 | (05083) Filament, Alarm Drawer NONE 1
23-0412 7
B-7 5 5945-00-434-2525 | (05083) Relay, Alarm Drawer NONE 1
361-085 7
B-7 13 5945-00-434-2424 | (05083) Relay, Failure Drawer NONE 1
361-139 7
B-7 6 5930-00-132-8370 | (05083) Switch, Reset Drawer NONE 1
355-016 7
B-13 10 8415-00-082-6108 | (80740) 1-480 Apron, Rubber Drawer NONE 2
Large 39(2)
B-24 1 6670-00-494-8152 | (53088) 2400- Balance, Analytical, Cabinet NONE 1
2463 w/Case No. 23
(53088) 72-60- Bulb, Light, 6 Volt, NONE 6
09-8 (*) 5 Watt
(53088) 69-05- Bulb, Signal, Series NONE 1
150-2 (*) 2400
(53088) 69-00- Door, Glass, Right NONE 1
070-3 (*)
(53088) 69-00- Door, Glass, Left NONE 1
060-6 (*)
(53088) 69-05- Plate, Glass, Weigh NONE 1
070-1 (*) ing Chamber
(53088) 69-01- Knob, Control, NONE 1
100-1 (*) Micrometer
(53088) 69-01- Knob, Control, NONE 1
190-0 (*) Zero
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Section II. | NTEGRAL COVPONENTS OF END | TEM - Continued
(1) (2) (3) (4) (%) (6) (7) (8)
I1Tustration Quantity
(a) (b) Nat i onal Part No. Usabl e
Figure | Item Stock & on Qy
No. No. Nunber FSCM Description Location | Code | Reqd|Rcv'd ] Date |Date| Date
6670- 00- 436- 9857 | (22527) Bal ance, Double NONE | 1
2-052-5D Beam w o Wights
1-3 29 6685- 00- 255- 9507 | (2257) 2-405 Baroneter, Aneroid, Left NONE | 1
(u/o ASTM D-86) Vil |
1-3 24 6640- 00- 522- 1886 | (80740) Bath, Corrosion Test Left NONE | 1
66-937- 12 (u/o ASTM D-130-75) Count er
Top
(48619) Gasket, O Ring, NONE | 25
232064 (*) Test Bonb
(22527) 13- Test Tube, Flat NONE | 1
420-45 (*)
(48619) Ther nost at NONE | 1
239079 (*)
2-8 6630- 00- 359- 9629 | (48619) 74893 | Bath, Reid Vapor Ri ght NONE | 1
Pressure, 3 Bonb Side
Capacity, (u/o ASTM | Counter
D323-72)
(48619) Switch, Line NONE | 1
240119 (*)
(48619) Ther nor egul at or NONE | 1
522235 (*)
(48619) Rel ay, Mercury, NONE | 1
248162 (*) 120V
(48619) Pilot Light, 120V NONE | 1
234026 (*)
6135-00-542-6216 | (81349) WB- | Battery, Dry Cell NONE | 2
101, Cass F, | (For Flashlight)
Size D
B-19 3 6640- 00- 403- 3500 | (96906) Beaker, Laboratory, Drawer | NONE | 6
Ms35992- 7 400 M No. 18
B-18 1 6640- 00- 403- 5000 | (96906) Beaker, Laboratory, Cabinet | NONE | 3
MS35992- 9 1000 M No. 17
B- 10 3 3030- 00-478-8368 | (80740) 6541 Belt, Drive, Stirrer Cabinet | NONE | 1
Ay (Pensky- Martens) No. 10
(u/o ASTM D-93-73)
B-9 4 6630- 00- 522- 1893 | (22527) 13- Bonb, Corrosion Tesl Dr aner NONE | 2
420- 20 (u/o ASTM D-130-75) No. 9
B-1 9 7610- 00- 939- 7387 | NPN ASTM St andards - Drawer | NONE | 1
Petrol eum Products No. 1
(T™ 10- 1166)
B-1 8 NNSN (80740) Cata- | Catalog, Geiner Drawer | NONE | 1
log No. 14 Laboratory Equipment | No. 1
B-1 10 NNSN NPN Significance of ASTM | Drawer | NONE | 1
Tests (TM 10- 1165) No. 1
B- 23 8 6640- 00- 131- 4566 | (80740) Borer Set, Cork Drawer | NONE | 1
27-084 No. 22
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Section Il.  INTEGRAL COMPONENTS OF END ITEM - Continued
(1) (2) (3) (4) (9 (6) (8)
[Tustration Quantity
(a) Nati onal Part No. Usable
Figure | Item Stock & on Qy
No. No. Nunber FSCM Description Location | Code | Reqd| Rcv'd | Date | Date | Date
B-12(1) |2 8125- 00- 400- 7958 | (80740) 49- Bottle, Polyethylene, Cabinet | NONE | 6
905-51-1 1 Gl. No. 12
B-13(1) |3 8125-00-174- 0852 | (22527) Jug, Pol yet hyl ene, Cabinet | NONE | 2
2-923-104 1 Gal., Conplete with | No. 13
38-43D Cap.
2-13 3 4610- 00- 522- 1882 | (80740) Bracket, Wter Left NONE | 2
30-867-10 Demi neral i zer Val |
B-13(2) |2 7920- 00- 240- 7178 | (80740) 7-740 | Brush, Beaker, 13 In | Cabinet | NONE |1
B-13(2) |3 7920-00- 494- 3688 | (80740) 7- Brush, Flask, 14 In. Cabinet | NONE |2
770-2 Lg. No. 13
B-4 1 7920- 00- 205- 0565 | (80740) 7-760 | Brush, Canel’'s Hair Analyti- | NONE |1
cal
Bal ance
Case
B-13(2) |5 7920- 00-282- 7784 | (80740) 7-890 | Brush, Test Tube, 8 Cabinet | NONE |3
In. Lg. No. 13
Not Not | NNSN (97403) Cable Ay, Power, 4 Not NONE |1
Shown [ Shown 13219E1524 Conductor, 50 Ft. Lg, | Shown
1-4 27 6640- 00- 986- 5033 | (96906) Cabinet, Desiccating Ri ght NONE |1
M835217- 3 (u/o ASTM D-2276-73 | Wall
B-6 1 5350- 00- 184- 6255 | (22527) C-190 | Powder, Carborundum | Drawer | NONE |1
150 Git, 1 Lb. Can No. 6
(u/o ASTM D-130-75)
B-13(1) |5 6640- 00- 222- 8261 | (80740) 30- Cartridge, Vater Cabinet | NONE |3
867-04 Demi neral i zer No. 13
(Organic)
B-13(1) |6 6640- 00- 729- 4486 | (80740) 30- Cargridge, Water Cabinet | NONE |3
867- 02 Dem neral i zer No. 13
(Cal cium Carbonate)
B- 23 6 6640- 00- 024- 2279 | (96906) Canp, Rubber Tubing | Drawer | NONE |3
M536003- 1 No. 22
B- 23 7 5940- 00- 892- 8281 g22527) Canp, Aligator Drawer | NONE |10
-513-10 No. 22
B-12(2) |5 5350- 00- 174-0999 | (80740) Paper, Carbide, 240 Cabinet | NONE |10
53-541- 02 @it (u/o ASTM D-130- | No. 12
75)
B-9 3 6640- 00- 074- 3339 | (80740) Standards, Copper Drawer | NONE |1
66- 940- 12 Strip Corrosion, No. 9
(u/o ASTM D-130-75)
B-15 1 6640- 00- 179- 2558 | (80740) Corke, Assorted Cabi net NONE | 100
27-000 No. 10
B-9 5 6640- 00- 323- 8689 | (96906) Corrosion Test Strip, Dr aver NONE |25
M835252- 1 Copper (u/o ASTM No. 9
D 130- 75)
B-13(2) |1 6410-00- 201- 4000 | (80740) Cotton, Absorbent Cabi net NONE |1
27-180 No. 13

B-5
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Section II.  INTEGRAL COMPONENTS OF END ITEM - Continued
&) @ ® @ ® [ 6 [0 ®)
M Quantity
(b) National Part No. Usable
Fﬁure Item Stock & o ) on Qty
No. Number FSCM Description Location | Code | Reqd|Rcv'd |Date | Date| Date
B-17 |2 6640-00-912-8656 | (80740 Cylinder, Glass, Drawer | NONE |3
8-476- Graduated, 5 M1 No. 16
B-17 |1 6640-00-883-8516 | (2252 Cylinder, Glass, Drawer | NONE |6
-552 Graduated, 100 M1 No. 16
(Wo ASTM D-86)
B21 4 6640-00-420-6000 | (96906) Cylinder Glass Drawer | NONE |1
MS35947-6 Graduated, 100 M1 No. 20
(u/o ASTM D-1094-72)
B-20 |2 6640-00-420-3000 | (96906) Cylinder, Glass, Cabinet | NONE |2
MS35943-10 Graduated, 1000 M1 No. 19
B3 2 6640-00-244-4341 | (80740 Cylinder, Hydrometer | Drawer | NONE |3
8-39 (u/lo ASTM D-287) No. 3
B23 3 6850-00-664-6654 g80740 Drierite, Anhydrous Drawer | NONE |1
4-78 Calcium Sulfate, No. 22
1 Lb. Jar
B-10 |4 6640-00-244-9478 532218) GTP- | Kit, Test, Fuel Con- | Cabinet | NONE |1
23MM, Series | tamination (Aqua-Glo) | No. 10
B-13(1) |1 7930-00-558-1111 | (80740) Detergent, General Cabinet | NONE |1
19-082 Purpose No. 13
B-19 2 6640-00-422-5000 80740 Dish, Biological Drawer | NONE |1
9-110- 60 x 90 mm No. 18
B-18 |3 6640-00-299-8689 | (08071) Dish, Petri, Plastic, | Cabinet | NONE |1
D10-47-00 100 Ea. (u/o ASTM No. 17
D-2276-73)
B-11 |5 6640-00-967-0501 | (08071) Disc, Flltenng Drawer | NONE |3
AAWP-047-00 | (Wo ASTM D-2276-73) | No. 11
B-18 |2 6640-00-688-7882 | (08071) XX66- | Dispenser, Filtering Cabinet | NONE |2
25-0 Solvent §u/o ASTM No. 17
D-2276-73)
2-10 1 6630-00-251-2118 %48619) Distillation Test Left NONE |1
6002 Apparatus, Left-hand | Side
(u/o ASTM D-86) Counter
§48619)5 Auto-Transformer, NONE |1
25095 (*) VT8N, 120V, 60 Hz
548619% Brush, Auto- NONE |1
25087 (*) Transformer
248619 Heater, Lo-Cap, NONE |1
23549 (*) 120V, 1000 W.
1-4 8 4210-00-270-4512 |NPN Extinguisher, Fire, Left NONE |1
COz2, 5 Lb., Bracket Front
Wall
B-6 3 6640-00-522-1885 |(24123) Oil Filter, Inlet Drawer | NONE |1
AB580B (u/o ASTM D-2276-73) | No. 6
B-6 4 6640-00-522-1883 |(24123) V425M | Qil Filter, Outlet Drawer | NONE |1
(u/o ASTM D-2276-73) | No. 6
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Section Il1. | NTEGRAL COVPONENTS OF END ITEM - Conti nued
(1) (2 (3) (4) (5) (6) (7 (8)
IIlustration Quantity
() (b) Nat i onal Part No. Usabl e
Figure| Item St ock & on Qy
No. No. Nunmber FSCM Description Location| Code Reqd [Rcv' d | Date | Date | Date
1-3 22 6545- 00- 526- 1903 | NPN First Aid Kit, Cylin- Left NONE | 1
drical (c/o 12 Itens) Front
val |
6545-00-513-6101 | NPN (*) Refill for First Aid NONE | 1
Kit, NSN 6545-00-
526- 1903
B-5 6 6230- 00- 269- 3034 | NPN Flashlight (u/o ASTM | Drawer | NONE | 1
D 2276- 73) No. 5
B-3 1 6640- 00- 438- 8500 | (96906) Flask, Distilling, Drawer | NONE | 6
M536058- 3 125 ML (u/o ASTM No. 3
D- 86)
B- 20 3 6640- 00- 424- 9000 | (96906) Flask, Distilling, Cabinet | NONE | 1
MS36066- 5 1000 ML. (u/o ASTM | No. 19
D-2276- 73)
B- 20 1 NNSN (96906) Flask, Distilling, Cabinet | NONE | 2
MS36066- 6 4000 M. No. 19
B-11 |2  |6640-00-426-0315 |[(08071) XX62- | Forceps, Flatheaded | Drawer | NONE | 2
000-06 (u/o ASTM D-2276-73) | No. 11
B- 23 14 | 6640- 00- 369-5093 | (80740) Forceps, Gooseneck, Drawer | NONE | 1
36-580 Monel
B-17 3 6640- 00- 426- 8060 | (96906) Funnel, Laboratory Drawer | NONE | 2
MS36084- 7 No. 16
B-13(1) | 4 7240- 00- 141- 5665 | NPN Funnel, Plastic, 8 oz. Cabi net NONE | 1
No. 13
B-7 4 5920- 00- 850- 6092 |NPN Fuse, 10 Anp., SLO Dr aner NONE | 1
BLO No. 7
1-4 7 5975- 00- 878- 3791 | NPN Gound Rod Ay, Fed. Above NONE | 1
Spec. WR-550A Door
2-8 1 6685- 00- 194- 1699 | (80740) Gauge, Reid Vapor Ri ght NONE | 2
69-105-0-5 Pressure (u/o ASTM Rear
D-323-72) vl |
B-21 3 6685- 00- 194- 1683 | (80740) Gauge, Reid Vapor Drawer | NONE | 1
69- 105-0- 15 Pressure (u/o ASTM No. 20
D-323-72)
B- 23 5 5330- 00- 169- 0557 | (80740) CGasket, RVP, Gauge Dr awer NONE | 25
69- 055 Coupl i ng No. 22
B-23 |4 |5330-00-143-8334| (80740 Gasket, RWP, Liquid | Drawer | NONE | 25
69-056 Chamber No. 22
B-22(2) | 4 8415-00-261- 7015 | (80740) 1-640 | d oves, Ashestos, Cabinet | NONE | 1
Pai r No. 12
B-12(2) | 6 8415- 00- 682- 6786 | (80740) Qoves, Plastic Cabinet | NONE | 100
74-769-04 No. 12
B-6 6 9150- 00- 965- 2408 |(80740) Gease, Hgh Vacuum| Drawer | NONE | !
78-586 No. 6
B- 16 2 6685- 00- 179- 2533 | (80740) Quard, Thernoregu- Drawer | NONE | 1
81-608- 11 | ator No. 15
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Section II. | NTEGRAL COMPONENTS OF END | TEM - Conti nued
(1) (2) (3) (4) (5) (6 (m (8)
I'1lustration Quantity
(a) (b) Nat i onal Part No. Usable
Figure | Item St ock & . on Qy
No. No. Nunber FSCM Description Location | Code | Reqd |Rcv'd |Date | Date| Date
B-5 2 5120- 00- 061- 8541 | NPN Hammer, Hand, 8 oz. Drawer | NONE |1
No. 5
B-10 |1 6640- 00- 980- 5002 | (48619) 61600 | Heater, Electric Cabinet | NONE |2
No. 10
B- 15 7 4540- 00- 134- 4236 | (80740) 42- Heater, |mmersion, Cabinet | NONE |1
685- 1500 Automatic Cut-Of No. 14
B-18 |4 6640-00- 299- 8691 | (08071) XX10- | Holder, Filter Disc Cabinet | NONE |1
047-00 (u/o ASTM D-2276-73) | No. 17
B- 16 15 6630- 00- 265- 7758 | (80740) Hydroneter, AP, 29 Drawer | NONE |2
48-536 to 41 Deg. F. (ulo No. 15
ASTM D-287)
B- 16 14 6630- 00- 265- 7759 | (80740) Hydroneter, APl, 39 Dr awer NONE |3
48-538 to 51 Deg. F. (ulo No. 15
ASTM D- 287)
B- 16 16 6630- 00- 265- 7764 | (80740) Hydroneter, AP, 49 Dr aver 4
48-541 to 61 Deg. F. (ulo No. 15
ASTM D- 287)
B-16 |3 6630- 00- 265- 7765 | (80740) Hydroneter, API, 59 | Drawer | NONE |4
48-542 to 71 Deg. F. (ulo No. 15
ASTM D- 287)
B-16 |4 6630- 00- 815- 2267 | (80740) Hydrometer, API, 69 | Drawer | NONE |4
48-544 to 81 Deg. F. (ulo No. 15
ASTM D-287)
1-3 21 4110- 00- 134- 4219 | (32331) Ice maker, Tank Type | Left NONE |1
TCM 28 Side
Count er
B-11 6 6640- 00- 522- 1892 | (80740) Hol der, 1onizing Unit Drawer | NONE |1
3-997-03 (u/o ASTM D-2276-73) | No. 11
B-11 |3 6640- 00- 522- 1890 | (80740) lonizing Unit, Static- Drawer | NONE |1
3-997-02 Master (u/o ASTM No. 11
D-2276- 73)
B-4 Not | 6810- 00- 145- 0250 | (64484) Trimethyl Pentane Cabinet | NONE |2
Shown SC15530 (u/o ASTM D-130 and | No. 4
FTMS F-5340) Pint
B-18 Not | 6640-00-359-9870 | (80740) Jar, Cylindrical, Gass | Cabinet | NONE |2
Shown 49-750 (u/o ASTM D-86) No. 17
B-7 1 4820- 00- 557- 0182 | (53477) Kit, Pressure Regu- Drawer | NONE |1
3562- 8000 lator Repair No. 7
B-6 7 6640- 00- 179-2559 |(08071) XX60- | Kit, Vacuum Punp Drawer | NONE |1
000- 20 Repai r No. 6
B-7 7 6240- 00- 583- 3668 JNPN Lanp, Fl uorescent Dr awer NONE |2
No. 7
1-3 1 6685- 00- 842- 4565 |(39739) Manoneter, 25 In., Left NONE |1
301EA25 MAM| V&l | Mounted, w Rear
SC4606 Dupl ex Scal e
(Ha) (PSI)
B- 6 2 6810- 00- 281- 7453 |(64484) Mercury, ACS, 1 Lb. Drawer | NONE |2
SC13462 Bottle No. 6
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Section II. | NTEGRAL COMPONENTS OF END | TEM - Conti nued
() (2) (3) (4) (%) (6) (7) (8)
[Tustration Quantity
(a) Nat i onal Part No. Usabl e
Figure | Item St ock & on Qy
No. No. FSCM Description Location | Code | Reqd | Rev'd |Date |Date |Date
B-19 1 6625- 00- 998-6084 | (55026) 260-5 | Miltimeter, 0 to 5000V | Drawer | NONE |1
No. 18
B-6 5 9150- 00- 273- 8663 | (80740) G1, Pneumatic Punp, Dravwer | NONE
72-752-01 1Q. No. 6
1-4 24 6640- 00- 359- 9880 | (48619) 31477 | Oven, Laboratory (u/o | Right NONE
ASTM D-2276-73) Side
Count er
(48619) Switch, Line NONE
240150 (*)
(48619) Pilot Light NONE
234035 (*)
(48619) Ther nost at NONE
239091 (*)
B-9 8 6640- 00- 235- 3820 | (32218) Pad, Fuel Contanina- Dravwer | NONE
GTP- 25 tion Test Kit (25 Per No. 9
Box)
B-21 2 6640- 00- 543- 6045 | (80740) Paper, Filter, 15 cm | Drawer | NONE
34- 460 Dia. Circles No. 20
B-11 4 6640-00- 179- 2634 | (08071) U4 Paper, Filter (ulo Drawer | NONE
TAN-Pl ai n ASTM D-2276-73) No. 11
050- 25MM
B- 23 12 7510- 00- 174- 3205 | (80740) 66-170 | Pencil, Wax, Black Drawer | NONE
Bl ack No. 22
B-8 1 6810-00- 753-4990 | (64484) Ether, Petrol eum Drawer | NONE
SC13997 Reagent, ACS, 1 Q. No. 8
Bt 1.
B-5 11 5120-00- 247-5177 | NPN Pliers, Long Nose, Drawer | NONE
6 In. Lg. No. 5
B-5 8 5120-00- 278- 0352 | NPN Pliers, Angle Nose, Drawer | NONE
10 In. Lg. No. 5
B-5 1 5120- 00- 223- 7396 | NPN Pliers, Straight Nose, Dr awer NONE
6 In. Lg. No. 5
B-9 7 6810- 00- 137-5000 | (64484) Pot assi um Phosphat e, Drawer | NONE
SC14266 Mondbasic, ACS (u/o No. 9
ASTM D-1094-72)
B-9 9 6810- 00- 270- 3255 | (64484) Potassium Phosphate | Drawer | NONE
SC14268 Dibasic (u/o ASTM No. 9
D 1094- 72)
B-12(2) | 3 6830- 00- 584- 3041 | (70784) TX9 Propane, Disposabl e Cabinet | NONE
14 oz. Cylinder No. 12
B-4 1 6810- 00- 227- 0410 | (64484) I sopropyl Al cohol, Cabi net | NONE
SC12934 Reagent, ACS, 1 Gal. No. 4
2-3 8 4320- 00- 194- 3732 (80293) BL Punp, Centrifugal, Under NONE
EMD, 7.5 GPM Si nk
6650- 00- 508- 3360 | (06175) 33-45 | Refractometer, ABBE NONE
58-01 (*) Type (u/o FTMS-F-
5340)
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Section II. I NTEGRAL COVPONENTS OF END I TEM - Continued
() (2 (3) (4 (9) (6) (8)
Illustration Quantity
(@) (b) Nati onal Part No. Usabl e
Figure| Item Stock & o . on Qy
No. No. Nurber FSCM Descri ption Location | Code |Reqd| Rev'd|Date| Date| Date
2-4 2 4820- 00- 957-5639 | NPN Regulator, Air Left NONE | 1
Pressure Rear
Vel |
B-2 1 7240- 00- 248- 9620 | (80740) Can, Safety, 5 Gal. Cabinet | NONE | !
12- 456- 09 No. 2
B-5 4 5120- 00- 542- 3438 |NPN Screwdriver, Cross Drawer | NONE | !
Tip, 8 In., Blade No. 5
B-5 12 ]5120-00- 236- 2140 |NPN Screwdriver, Flat Tip, | Drawer | NONE | |
2 In. Blade No. 5
B-5 10 ]5120-00-278-1283 |NPN Screwdriver, Flat Tip, | Drawer | NONE | !
6 In. Blade No. 5
B-5 7 5120- 00- 260- 4837 |NPN Screwdriver, Flat Tip, | Drawer | NONE | 1
8 In. Blade No. 5
B-23 11 ]5110-00-263- 0248 | (80740) Shar pener,  Cork Drawer | NONE | 1
27-170 Borer No. 22
B-4 Not ]6810- 00- 890- 2052 (807402} Chronerge (u/o ASTM| Cabinet | NONE | 1
Shown 19-089-01 D 1094-72) No. 4
Not Not | 3439-00- 542- 0531 370785) Kit, Soldering Torch Not NONE | 1
Shown | Shown T25 Shown
B-13(2) |7 7920- 00- 240- 2559 |(80740) Sponge,  Cell ul ose Cabinet | NONE | 1
19-132 No. 13
B 12(2) |7 5350- 00- 240- 2920 |NPN Steel Vol Pads C’\ﬁbi nle2t NONE | !
B-10 |5 6640- 00- 531-5022 |(48619) Stirrer, Eectric Rjght 1
75765 (ulo ASTM D-93-73) Side
Count er
B-9 6 6645- 00- 126- 0286 11807402 St opwat ch Draver | NONE | !
8-73 No. 9
2-10 3 4820- 00- 134-4279 |NPN St opcock Left NONE | 2
and Side
4 Count er
B-11 1 6640- 00- 235- 3821 |(08071) XX10- | Stopper, Neoprene Drawer | NONE | 6
047-08 No. 11
B-15 1 6640- 00- 116- 2823 |(80740) Cock, Std Taper, Dr aver 1
26-970 100 Ea. No. 10
B-7 2 6810- 00- 282- 9710 |NPN Sulfur, Technical, 1 Drawer | NONE | 1
Lb. Btl. No. 7
B-4 2 6810- 00- 146- 7520 64484% Sulfuric Acid, ACS Cabinet | NONE | 1
C15125 No. 4
Not é)?t 6670- 00- 494- 8153 1{80740% Support, Vibration Rjght NONE | !
Shown own 8-90 Danpening, Analytical | Side
Bal ance Count er
B-21 1 6640- 00- 061- 8967 11807403 Tube, Test, 55 M. Drawer | NONE | 12
9-500- 25 No. 20
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Section 1. I NTEGRAL COVPONENTS OF END I TEM - Continued
() (2 (3) (4 (9) (6) (7 (8)
I11ustration Quantity
(a) Nat i onal Part No. Usabl e
Fi’\%ure [tem Stock & o . on Qy
. No. Nurber FSCM Descri ption Location| Code | Reqd| Rev'd | Date| Date| Date
B-10 5 6630- 00- 530- 0987 280740{ Tester, Flash Point, Cabinet | NONE | !
7-90 Pensky-Martens (u/o | No. 10
ASTM D-93-73)
B- 22 1 6630- 00- 151- 5310 | (19099) Testing Kit, Petroleum| Cabinet | NONE | 1
SC6630- 90- (u/o ASTM D- 270, No. 21
CL- NOL D287, D-1085 and
D- 1250- 56)
B- 16 2 6685- 00- 179-2534 | (80740) Ther moregul ator, 50 Drawer | NONE | 1
81-608- 01 to 250 Deg. F. No. 15
B- 16 9 6685- 00- 242- 2224 g807402) Ther monet er, Drawer | NONE | 2
0-100- 12 Fahrenheit, -5 to +215| No. 15
O No. 12 F
(ulo ASTM D-130-75)
B- 16 1 6685- 00- 245- 7696 | (80740) Ther nonet er, Drawer | NONE | 2
80- 100- 58 Fahrenheit, -30 to +120 | No. 15
De?., ASTM No. 58 F
(ulo ASTM D-323-72)
B- 16 12 |6685- 00- 242- 2183 | (80740) Ther nonet er, Draver | NONE | !
80- 100- 09 Fahrenheit, +20 to +230 | No. 15
De?., ASTM No. 9 F
(ulo ASTM D-93-73)
B-16 |8 6685- 00- 242- 2187 | (80740) Ther monet er, Draver | NONE | 6
80- 100- 07 Fahrenheit, +30 to +580 | No. 15
Deg., ASTM No. 7 F
(ulo ASTM D-86)
B- 16 7 6685- 00- 242- 2203 | (80740) Ther monet er, Drawer | NONE | 2
80- 100- 18 Fahrenheit, +94 to +108 | No. 15
De?., ASTM No. 18 F
(ulo ASTM D-323-72)
B- 16 13 | 6685-00- 242- 2184 |(80740) Ther monet er, Drawer | NONE | I
80- 100- 10 Fahrenheit, +200 to No. 15
+700 Deg., ASTM
No. 10 F (u/o ASTM
D 93-73)
B-16 | 10 |6685-00-191-3214 g80740& Ther nonet er , Drawer | NONE | 1
0-100- 64 Fahrenheit, +77 to +131| No. 15
Deg., ASTM No. 64F
B- 16 11 ]|6685-00-191- 3213 g807402) Ther nonet er, Drawer | NONE | 2
0-100- 68 Fahrenheit, +293 to No. 15
401 Deg., ASTM No.
68 F
1-6 2 6695- 00- 496- 9624 g80740& Thief, G, dass Rear NONE | 1
8- 87 (u/o ASTM D-270) Val |
B-9 1 6645- 00- 880- 8045 |(80740) Timer, 12 Hour Draver | NONE | !
22-500 No. 9
B-23 Not  |6640- 00- 444-8000 |(96906) Tongs, Laboratory, Drawer | NONE | !
Shown M535023- 2 Crucible, 10 In. Lg. No. 22
B-23 10 6640- 00- 360- 0021 |(80740) Tongs, Beaker, 9 In. Drawer | NONE | !
81-990 Lg. No. 22
B- 15 b 4720- 00- 221- 8658 | (80740) Tubing, Plastic, 3/16 | Cabinet | NONE | 1
74-995-3-16 | In. 1.D., 10 Ft. Lg. | No. 10

B-11
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Section [I. | NTEGRAL COVPONENTS OF END | TEM - Conti nued
() (2 (3) (4 (9) (6) (M (8)
Illustration Quantity
() (b) Nati onal Part No. Usabl e
Figure | Item Stock & o , on I%y
No. No. Nunber FSCM Description Location | Code qd| Rev'd |Dat e |Date|Date
B-15 |5 4720-00- 221- 8659 %80740% Tubing, Plastic, 1/4 Cabinet | NONE | 1
4-995-1-4 In. 1D, 10 Rt. Lg. No. 10.
B-15 |6 4720- 00- 236- 6273 | (80740) Tubing, Plastic, 5/16 | Cabinet | NONE | 1
74-995-5- 16 In. 1.D., 10 Ft. Lg. No. 10
B-15 |4 4720-00- 640-0329 |(08071) XX71- | Tubing, Rubber, 3/8 | Cabinet | NONE | 1
000- 04 In. I.D., 4 Ft. Lg. No. 10
(u/o ASTM D-2276-73)
B-15 |2 4720-00- 277- 5388 %807403 Tubing, Rubber, 3/16 | Cabinet | NONE | 1
5-090- 3- 16 In. I.D., 10 Ft. Lg. No. 10
B-15 |3 4720- 00- 236- 6268 %80740% Tubi ng, Rubber, Cabinet | NONE | 1
5-095-5-8 Vacuum 5/8 1.D., 5 [ No. 10
Ft. Lg.
B-12(1) |1 6640- 00- 845- 0749 | (08071) XX60- | Punp, Vacuum Cabinet | NONE | !
000- 00 Pressure, 115V, 60 Hz | No. 12
B-9 2 6670-00- 351-2356 | (22527) \iéi ght Set, Bal ance, Draver | NONE | !
2-214A Cass S No. 9
Not Not | 6670-00-803-9680 |(22527) Vi ght Set, Bal ance, NONE | 1
Shown [Shown 2-301B 1 to 1000 G (13 Ea.
per set)
B-13(2) | 4 6145-00- 299- 5186 | (22527) Wre, Electrical, Cabinet | NONE | 4
15-545-2A Copper 16 AWG 1 Lb. | No. 3
Rol |
B-13(2) 5120- 00- 244- 4389 | NPN Wench, Bung %bi nle2t NONE | 1
B-5 3 5120- 00- 240-5328 |NPN Wench, Adjustable, Drawer | NONE | !
8 In. Lg. No. 5
B-5 5 5120- 00- 264- 3796 | NPN Wench, Adj ustable, Drawer | NONE | !
12 In. Lg. No. 5

B-12
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Section 11, BASIC | SSUE | TEMS
(1) (2) (3) (4 (3) ® | (7 (8)
[11ustration Quantity
(a) Nati onal Part No. Usable
Figure | Item Stock & o ‘ on Q
No. No. Nurber FSCM Descripticin Location | Code Rqu Rev' d | Date | Date| Date
1-4 8 4210-00- 270- 4512 | NPN Extinguisher, Fire Left NONE | 1
C0, 5 Lb., Bracket Front
Vel |
NNSN NPN T™M 5- 6640- 213- 14, Drawer [ NONE | 1
Laboratory, Air No. 1
Mobile, Aviation Fuel
B-1 1 NNSN NPN TB 750-240, Minte- Drawer | NONE | 1
nance and Repair No. 1
Procedure for S-280/G
Type Shelters
B-1 3 NNSN NPN TM 5- 4120- 274- 15, Drawer | NONE | 1
Operator Organi za- No. 1
tional, Direct Support,
General Support and
Depot  Mai nt enance
Manual, 9000 BTU Air
Condi tioner, NSN
4120- 00- 926- 1137
NNSN NPN T™M 11-5410- 213- 14P, Dr awer NONE | 1
erator, Organiza- No. 1

tional, Direct Support,
General Support and
Mai nt enance Manual
for Shelter, Electrical
Egui pnent, NSN
5410- 00- 117- 2868

NOTE

The Basic Issue
[tens for the S
280B/ G Shelter are
listed on Page 5 of
TM 11-5410-213- 14P

B-13
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Hoppmann Manual - 6. J-W Gas alarm Catalog 5005
Military Specifications 7. FED-STD-791B

™ 5-4120-274-15 " 8. Greiner Catalog

TB 750-240 9. ASTM Part 17

11.

12.
13.

Millipore Catalog MF-68 10. ASTM Significance of ASTM Tests

Figure B-1.
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1. Isopropyl alcohol
2. Sul phuric acid

Figure B-4. Cabinet No. 4 (17, fig. 1-3)]
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B-18

Pliers, 6 in.

Hammer

Adjustable wrench, 8 in.
Philips screwdriver, 8 in.
Adjustable wrench, 12 in.
Flashlight

7.
8.
9.
10.
11.
12.

TS 6640-213-14/B5

Screwdriver, 10 in.
Slipjoint pliers, 10-in.
Wrench (for water pump)
Screwdriver, 8 in.
Long Nose pliers, 6 in.
Screwdriver, 2 in.

Figure B-5. Drawer No. 5 (12, flrg._I-3]]



1.
2.
3.
4.

Silicon Carbide Powder
Mercury

Air pump intake filter
Vacuum filter

Fi gure B-6.

™ 5-6640-213-14

TS 6640-213-14/B-6

5. Pneumatic lube oil

6. Grease, ground glass joint
7. Air-vac. pump repair kit

Drawer No. 6 (13,

fig. I-3]]
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1.

2.
3.
4.
5.

B-20

Pressure regulator repair 7.
kit 8.
Sulphur powder 9.
Filament alarm 10.
Fuse 11.
Alarm relay 12.
Reset switch 13.

Figure B-7.

Drawer No.

TS 6640-213-14/B-7

Lamps

Pilot lamp

Test lamp

Alarm lamp
Failure lamp
Voltage regulator
Failure relay

7 (14, fig. 1-3)
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TS 6640-213-14/B-8

l. Ether
2. Acetone

Figure B-8. Drawer No. 8 (15, fig. 1-3)]
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B-22
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Timer

Weight set

ASTM copper corrosion
standards

Copper strip bomb
Copper test strips

Figure B-9.

6.
7.

8'
9.

TS 6640-213-14/8-9

Stopwatch

Potassium phosphate
monobasic

Aqua-Glo pads

Potassium phosphate dibas

Drawer No. 9 (8, [fig. 1-3)
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AQUERLO SRS §5
WATEE DETECTSS MiY

El ectric heaters

Heat er shield

Belts and Allen wench

Water detector kit

Fl ash tester cup and stirrer

Fi gure B-10. Cabi net No.

10 (11,

TS 6640-213-14/8-10

fifg. 1-3)]
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TS 6640-213-14/8-11

1. Millipore drilled stoppers 5. Filter discs
2, Filter forceps 6. Ionizing unit holder
3. Ionizing unit 7. Pyrex bumper guard, 1,000 m:

4., Filter pads

Figure B-11. Drawer No. 11 (6, [fig. 1-3)

B-24



1.
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Air-vac pump
Sample bottles

Figure B-12.

™ 5-6640-213-14

N
e

15 6640-213-14/8-12 (1)

Cabinet No. 12 (7, fig. 1I-3)]
(Sheet 1 of 2)
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a0y

HANDG!

TS 6640-213-14/812 (2)

1. Detergent dispenser 5. Carbide paper
2. Bung wrench 6. Plastic gloves
3. Propane tank 7. Steel wool pads

4. Asbestos gloves

Figure B-12. Auxiliary Drawer of Cabinet No. 12 (7, fig. I-3)]
(Sheet 2 of 2)
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Det er gent

Pressure sw tch

Pol yet hyl ene bottle
Funnel

Figure B-13.

5.

6.
Cabi net No.
(Sheet 1 of

TS 6640-213-14/B-13 @

Dem neral i zer cartridges,
organic

Dem neral i zer cartridges,
m xed resin

12L)3 (5, fig. 1I-3)]
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spange *m '

PRt

75 6640-213-14/813 (2)

1. Cotton 6. Faucet nozzle
2.  Flask brush 7. éloonge

3. Beaker brush 8. ot bags .
4, Copper wire 9. Tubing, 3/8 in.
5. Test tube brush 10.  Lab apron

Figure B-13. Auxiliary Drawer of Cabinet No. 13 (5, flig. I-3)]
(Sheet 2 of 2)
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Air bleed valve and hand-
fell parts
Si ght gage
Dr ai ncock

T™ 5-6640-213- 14
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TS 6640-213-14/8-14

Figure B-14. Water Tank in Cabinet No. 16 (4, flig. 1-3)]
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B-30

Corks

3/6-inch rubber tubing
5/8-inch rubber tubing
3/8-inch rubber tubing

5.
6.

7.

TS 6640-213-14/B-15

1/4-inch tygon tubing
3/16-inch and 5/16-inch tygon
tubing

Immersion heater

Figure B-15. Auxiliary Drawer of Cabinet No. 10 (4, fiig. 1I-3)]



Thermometer 58 F

Thermoregulator and guard
Hydrometer 59 degrees -

71 degrees

F

Hydrometer 69 degrees -

81 degrees
Thermoregul
wire

Thermostat

F

adt
ator

RVP

Thermometer 18F
Thermometer 7F

Figure
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B-16.
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Drawer
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No.

TM 5-6640-213-14

TS 6640-213-14/8B-16

Thermometer
Thermometer
Thermometer
Thermometer
Thermometer

Hydrometer
51 degrees
Hydrometer
41 degrees
Hydrometer
61 degrees

12F

64F

68F

9F

10F

39 degrees

b

degrees

o b M
©w

15 (20, [fig. 1-4]
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1. 100-m cylinders
2. 5' m Cyl | nder

Figure B-17. Drawer No. 16 (16, fig I1-4J]
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1000-ml beakers
Filtering dispensers

Petri dishes

Filter holders
Figure B-18.

T™M 5-6640-213-14

Cabi net No.

TS 6640-213-14/B-18

17 (17, fig. 1-4)]

B-33



TM 5-6640-213- 14

TS 6640-213-14/8-19

Multimeter O to 5000 v
Biological dish
400-m1 beaker

Figure B-19. Drawer No. 18 (“14, fig_I-4)

B- 34



T™M 5-6640-213- 14

TS 6640-213-14/B-20

l. 4000-ml flask with side tube
2. Graduated cylinder, 1000 ml
3. 1000-ml flask with side tube

Figure B-20. Cabinet No. 19 (15, fig. I-4)]
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1.
2.
v3.
4'

B-36

QUALITATIVE

Test tubes

Filter paper

RVP gage 0 to 15

100-ml graduate cylinder

Figure B-21. Drawer No.

20 (10,

S

TS 6640-213-14/8-21

i,

1-4)]
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Petroleum testing kit,
components (top shelf)
Shipping and mounting base
(bottom shelf)

with

Figure B-22. Cabinet No. 21 (11, fig. 1I-4)]
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l. Filter washer

2. Garden hose washers

3. Desiccant '

4, Large RVP bomb gaskets
5. Small RVP bomb gaskets
6. Tubing clamps

7. Alligator clamps

Fi gure 3-23.

8..

9.
10.
11.
12.
13.
14.

Drawer No.

NOTE

TS 6640-213-14/8-23

Cork borer set

0il

Beaker tongs

Cork borer sharpener
Grease Pencils
Heater clamps
Forceps

22 (6, flg. I-4]]

Laboratory tongs are hidden under beaker tongs and

tweezers are hidden under oil.

B-38



™ 5- 6640-213- 14

TS 6640-213-14/B-24

l. Analytical balance in case
2. Shipping strap

Figure B-24. Cabinet No. 23 (9, fliig. 1-4)]

B- 39/ (B- 40 bl ank)






T™M 5-6640-213- 14

APPENDI X C
ABBREVI ATl ONS

ac alternating current ﬁph al l ons per hour
ACS American Chem cal Society ei ght, high

anp anper e(s) Hg mer cury

AP Anerican Petroleum Institute hp hor sepower

ASTM  Anerican Society for Testing Hz Hert z

and Materials I d i nside dianeter
advp  avoirdupoi s JR jar (Ul)
AVG American Wre Gage kw I | owat t
AY Assenbly (U1) | b ound(s) (U1)
BD bundl e elU/ | el ower explosion limt
bp boi ling poi nt lg l ong, length
BT bottle (UI) ma m | |arrpere
Btu/h British thermal units per RP mlligran(s)

hour 1 Mlitary
BX box(es) (U1) mn m ni mum mnute(s)
C centigrade m mlliner
cC cubic centineters mm mllimeter(s)
cfm cubic feet per mnute no. nunber ('s)
cm centineter(s) nsn  national stock nunber
CN can (U1) od outsi de dianeter(s)
CO-bs National Bureau of Standards ppm parts per mllion
cT carton(s) (UlI) psi pounds per square inch
cu cubi c psig pounds per square inch
dc direct current gage
deg degree(s) PT pint(s) (Ul)
di a di anet er (s) qQr quart(s) (Ul)
DZ dozen (U/I) rpm revolutions per mnute
EA each (U1) Rvp Rei d vapor pressure
el ec electric SE set (UT)
F Fahrenhe| t Spec  Specification(s)
Fed Feder al Sq squar e
FSN Federal Stock Nunber Std Standar d( s)
FT Feet, foot (U I) M m cron
FTMS  Federal Test Method Standard Ul unit of issue
g grans(s) v vol tgsg
G gallon (U1) w watt (s

C-1/(C 2 bl ank)
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APPENDI X D
MAI NTENANCE ALLOCATI ON CHART

Section |. | NTRODUCTI ON
D1. GENERAL.

a. This section provides a general explanation of all mainten-
ance and repair functions authorized at various maintenance |evels.

b. Section Il designates overall responsibility for the perfor-
mance of maintenance functions on the identified end item or conpo-
nent and the work measurenent tine required to performthe functions
by the designated nmaintenance |evel. The inplenentation of the main-
tenance functions upon the end item or conmponent wll be consistent
with the assigned maintenance function.

c. Section IIl lists the tools and test equipnent required for
each mmi ntenance function as referenced from Section I1.

D-2. EXPLANATI ON OF COLUWNS IN SECTION I

a. Colum (1), Goup Nunber. Columm 1 lists group nunbers to
identify related conponents, assenblies, subassenblies, and nodul es
with their next higher assenbly. The applicable groups are listed in
t he Mﬁ? i n disassenbly sequence beginning with the first group
removed.

b. Colum (2) , Conponent/Assenbly. This colum contains the
noun names of conponents, assenblies, subassemblies and nodul es for
whi ch mai ntenance is authorized.

_ Column (3) , Mintenance Functions. This colum lists the
functions to be performed on the itemTisted in Colum (2). The
mai nt enance functions are defined as follows:

o (1) Inspect. To determne serviceability and detect in-
cipient failure by neasuring the nechanical or electrical character-
istics with established standards through exam nati on.

_ (2) Test. To verify serviceability and detect incipient
failure by measuring the nechanical or electrical characteristics of
an item and conparing those characteristics with prescribed standards.

(3) Service. Operations required periodically to keep an
itemin proper operating condition, i,e, . to clean (decontam nate),
to preserve, to drain, to paint, or to replenish fuel, |ubricants)
hydraulic fluids, or conpressed air supplies.

(4) Adjust. To maintain within prescribed [imts, by

bringing into proper or exact position, or by setting the operating
characteristics to specified paraneters.

D-1
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(5 Align. To determne and cause corrections to be made
or to be adjusted on instruments or test neasuring and diagnostic
equi pnents used in precision neasurenment. Consists of conparison to
two instruments, one of which is a certified standard of known
accuracy of the instrument being conpared.

_ ~ (6) Install. The act of enplacing, seating, or fixing
into position an item part or nodule (component or assenbly) in a
manner to allow the proper functioning of an equipnent or system

(7) Replace. The act of substituting a serviceable |ike
type part, subassenbly or nodul e (conmponent or assembly) for an
unservi ceabl e counterpart.

(8) Repair. The application of maintenance services (in-
spect, test, service, adjust, align, calibrate, or replace) or other
mai nt enance actions (welding, grinding, riveting, straightening,
faC|n%, remachining or resurfacing) to restore serviceability to an
Item by correcting specific damage, fault, malfunction, or failure in
part, subassenbly, nodule (conponent or assenbly), end item or
system

(9) Overhaul. That maintenance effort (service/action)
necessary to restore an itemto a conpletely serviceabl e/ operational
condition as prescribed maintenance standards (i.e. , DMAR) in appro-
priate technical publications. Overhaul is normally the highest
degree of naintenance performed by the Arny. Overhaul does not
nornmal ly return an itemto a like new condition

(10) Rebuild. Consisits of those services/actions neces-
sary for the restoration of unserviceable equipment to a |ike new
condition in accordance with original manufacturing standards.
Rebuild is the highest degree of material naintenance supPI|ed to
Army equi pnent. he reburld operation includes the act of returning
to zero those age neasurenents (hours/mles, etc.) considered in
classifying Arny equi pment/conponents.

d. Colum (4), Mintenance Category. This colum is nade up of
subcol ums for each category of maintenance. Work time figures are
listed in these subcolums tor the |owest |evel of naintenance
aut horized to performthe function listed in Colum (3). These
figures indicate the average active tinme required to performthe
mal ntenance function at the indicated category of maintenance under
typical field operating conditions.

Colum (5), Tools and Equi prent. This colum is provided
for referencing by code, the common tool sets (not individual tools)
special tools, test and support equipnment required to performthe
desi gnated functi on.

f. Colum (6) , Remarks. This columm shall contain a letter
code in al phabetic order which shall be keyed to the remarks con-
tained in Section IV.

D-2
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D-3. EXPLANATION OF COLUWNS | N SECTION |11

a. Colum (1) , Reference Code. This columm consists of an
arabi ¢ nunber Tisted in sequence from Colum (5) of Section Il. The
nunber references the conmon tool sets, special sets and test equip-
ment requirenents.

b. Colum (2) , Mintenance Level. This colum shows the | owest
category of nmaintenance authorized to use the special tools or test
equi pnent .

_ c. Colum (3), Nomenclature. This colum |ists the name or
identification of the commpn tool sets, special tools or test
equi pnent .

d. Colum (4), National/Nato Stock No. (NSN) . This colum is
provided for the NSN of conmon tool sets, special tools and test
equi pnent listed in the Nonenclature col um.

e. Colum (5), Tool Nunmber. This colum Ilists the nmanufac-
turer’s code and part nunber of tools and test equipnent.

D3
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Section II. MAINTENANCE ALLOCATION CHART
(1) (2) (3) (4) (5) (6)
Tools
r and
Group i Maintenance Level )
Num- Maintenance equip.
ber Component/Assembly function o F H ment Remarks
01 Military Shelter A
02 Alarm, Gas, Automatic Inspect 01
Test 01
Replace 1.0 02
Repair 4.0 01,02,
Calibrate 03
4.0 B
03 Balance, Analytical Inspect
Replace 02
Repair 1.0 02
Calibrate C
04 Balance, Double Beam Inspect
Replace 02
Repair 02 D
05 Barometer, Aneroid Inspect
Replace 02
Repair
06 Bath, Corrosion Inspect
Replace 02,03
Repair 1.0 01
07 Bath, Reid Vapor Pressure Inspect
Replace 1.5 02
Repair 8.0 01,02,
Calibrate 03 F
038 Cabinet, Descicating Inspect
Replace 02
Repair 02 G
09 Demineralizer, Water Inspect
Replace 02
Repair 02 H
10 Kit, Water, Detector Inspect
Replace
Calibrate 02
11 Distillation Test Apparatus Inspect
Replace 0.5 02
Repair 4.0 02
12 Heater, Electric, Extraction Inspect
Replace 02
Repair 6.0 01,02
3 i Il
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Section I1.  MAI NTENANCE ALLOCATI ON CHART (Cont)
(1) (2) (3) (4) (9) (6)
Tool s
G oup . and
Num: Mai nt enance Mai ntenance _Level equi p-
ber Conponent / Assenbl y function C o F H D nment Remar ks
13 Refrigerator-|cenaker I nspect 0.5
Repl ace 3.0 02
Repai r 12.0 01, 02
03
14 Manonet er I nspect 02
Repl ace 0.5
Calibrate 1.0 02 J
15 Ml ti meter I nspect 0.2
Repl ace 0.2
Repai r 3.0 02
Calibrate 2.0 K
16 Oven, UWility I nspect 0.5
Repl ace 0.5
Repai r 2.0 01,02
03
17 Punp, Centrifugal, Wter | nspect 0.2
Repl ace 1.5 02
01, 02,
03, 04
18 Ref ract onet er I nspect 0.2
Repl ace 0.5
Repai r 0.5 02 L
19 Tester, Flash Point I nspect 0.2
Repl ace 0.5
Repai r 1.5 02
20 Punmp, Vacuum I nspect 0.2
Repl ace 1.0 02
Repai r 6.0 01, 02,
03
21 Wi ght Set, Bal ance I nspect 0.2
Repl ace 0.2
Calibrate 1.0 M
22 Bl ower, Purging I nspect 0.3
Repl ace 3.0 02
Repai r 8.0 02
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Section I1l. TOOL AND TEST EQUI PMENT REQUI REMENTS
(1) (2) (3) (4 (9)
Refer- | Mainte- _
ence nance Nat i onal / NATO Tool
code | evel Nonencl at ur e stock nunber nunmber
01 C Miltimeter, 0 to 5000V 6625- 00- 998- 6084 | (55026) 260-5
02 C Assorted Tools (Located in

Dfrawer No. 5) consisting
of:

16e?. PILiers, Lg. Nose, 5120-00-247-5177
n. Lg.
1 ea. Hamer, Hand, 8 oz. 5720- 00- 061- 8541

1 ea. Wench, Adj., 8 In. Lg. | 5120-00-240-5328
1 ea. Screwdriver, Crosstip, 5120-00- 542- 3438

8 In.
1 ea. Wench, Adj., 12 In. Lg. | 5120-00-264- 3796
1 ea. Flashlight _ 6230- 00- 269- 3034
1 ea. Screwdriver, Flat Tip, 5120-00- 260- 4837
8 In.
1 ea. Screwdriver, Flat Tip, 5120- 00- 278- 1283
6 In.
1 ea. Pliers, Straight Nose, 5120- 00- 223- 7396
6 In.
1 ea. Screwdriver, Flat Tip, 5120- 00- 236- 2140
2 In.
03 C Kit, Soldering Gun, 115V, 3439- 00- 930- 1638 | NPN

60 Cycle, Conplete with
Sol der and Carrying Case

04 C Soldering Torch Kit, Propane | 3439-00-542-053L | (70785) J725

D-6
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Section [|V. REMARKS

Ref er ence
Code Remar ks

A Refer to TM 11-5410-213-14P and TB 750-240 for Muin-
t enance Instructions

B The Alarm Systemwi ||l be calibrated in accordance with
the Instructions in Chapter II, Section II.

C Repair is restricted to the replacement of only those
parts listed in the Integral Conmponents of End [tem
List (ICOEIL). Al other Mintenance will be accom
plished by returning the balance to the Manufacturer.
Refer to TB 750-25 and TB 9-5200-201-50 for calibra-
tion.

D Rzpair Is restricted to the replacenment of the pans.
Al'l other Miintenance will be acconplished by return-
ing the balance to the Manufacturer.

E Repair is restricted to the replacenent of the d ass
Bezel. Al other Mintenance will be perfornmed at
Depot Level .

F Refer to[Chapter 3]for calibration of the Thernoregu-
lators and the Gages.

G Repair is restricted to replacement of the Rubber Door
CGasket .

H Repair is restricted to the replacement of the Filter
Cartridges.

| Refer to TM 5-6630-216-12 for calibration of the Mter
Pack.

J Refer to[Chapter 3]|for calibration of the Manoneter.

K Refer to TB 6625-961-50 for calibration of the Multi-
met er.

L Repair is restricted to the replacement of those parts
l1sted in the ICCEIL. Al other naintenance will be
acconplished by returning the Refractoneter to the
Manuf acturer.

M Refer to TB 9-5200-201-50 fro calibration of the

Wei ght  Set .

D-7/(D-8 bl ank)
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By Oder of the Secretary of the Arny:

E.C. MEYER
o General, United States Arny
Oficial: Chief of Staff

J. C. PENNI NGTON
Maj or Ceneral, United States Arny
The Adjutant GCeneral

DI STRI BUTI ON:
To be distributed in accordance with DA Form 12-25A, Operator Maintenance Require
Requirenents for Equi prent M scel | aneous, Petroleum Distribution.

» US GOVERNVENT PRINTING OFFICE: 1980-665134/ 2145






TEAR ALONG DOTTED LINE

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WRONG wm s wanu:

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

THEN. . .JOT DOWN THES PFC J’c:///ﬂ boke
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The Metric System and Equivalents

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons

1 kil

oliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch

1sq.
1sq.
1sq.
1 sq.
1sq.

1cu.
1cu.
1cu.

decimeter = 100 sq. centimeters = 15.5 sq. inches
meter (centare} = 100 sq. decimeters = 10.76 sq. feet
dekameter (are) = 100 sq. meters = 1,076.4 sq. feet
hectometer (hectare) = 100 sq. dekameters = 2.47 acres
kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure
centimeter = 1000 cu. millimeters = .06 cu. inch

decimeter = 1000 cu. centimeters = 61.02 cu. inches
meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change

inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds

short tons
pound-feet
pound-inches

To

centimeters
meters

meters

kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters

cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons
newton-meters
mewton-meters

°F Fahrenheit

temperature

Multiply by

2.540
.305
914

1.609

6.451
.093
836

2.590
405
.028
.765

29,573
473
946

3.785

28.349
454
807

1.365

.11375

To change To Multiply by
ounce-inches newton-meters 007062
centimeters inches 394
meters feet 3.280
meters yards 1.094
kilometers miles 621
square centimeters square inches 165
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles .386
square hectometers acres 2.471
cubic meters cubic feet 35.315
cubic meters cubic yards 1.308
milliliters fluid ounces 034
liters pints 2.113
liters quarts 1.057
liters gallons 264
grams ounces .035
kilograms pounds 2.205
metric tons short tons 1.102

Temperature (Exact)

5/9 (after

subtracting 32)

Celsius
temperature
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