[ TM 5-6640-212-14 |

TECHNICAL MANUAL

OPERATOR, ORGANIZATIONAL, DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL

MOBILE SEMITRAILER-MOUNTED,
PETROLEUM LABORATORY
(NSN 6640-00-538-2736)

HEADQUARTERS, DEPARTMENT OF THE ARMY

30 DECEMBER 1980



TECHNICAL MANUAL

No. 5-6640-212-14

You can help improve this manual.

TM 5-6640-212-14

HEADQUARTERS

DEPARTMENT OF THE ARMY

WASHINGTON, D.C
30 December 1980

OPERATOR, ORGANIZATIONAL, DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL
MOBILE SEMITRAILER-MOUNTED, PETROLEUM LABORATORY

(NSN 6640-00-538-2736)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

If you find any mistake or if you know of a way to improve the

procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications
and Blank Forms), to: Commander, U. S. Army Troop Support Command, ATTN: AMSTR-MCTS, 4300
Goodfellow Boulevard, St. Louis, MO 63120-1798. A reply will be furnished directly to you.

[CHAPTERT.
[_Secfion I
[Section I[.]

|

CHAPTER 3.
[CHAPTER 4]
CHAPTER 5

[APPENDIX A, |
LAPPENDIX B. |
APPENDIX C. |
APPENDIX D.

Figure

=

R RN EEEEEEERE

o
\l

BB

TABLE OF CONTENTS

INTRODUCTION ....otiiiiiiiiiiee ittt et et staee e staeeessnaeeeennes
GENEIAL ..o
Description and Data .............cccooe oo,
OPERATING INSTRUCTIONS ...t
OPERATOR/CREW MAINTENANCE INSTRUCTIONS ..................
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS...................

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

INSTRUCTIONS ... .ottt
REFERENCES ...
COMPONENTS OF END ITEM.....oiiiiiiiiiiiiieeeeee e
MAINTENANCE ALLOCATION CHART ..ot
EXPENDABLE SUPPLIES AND MATERIALS LIST.....ccvveiiiiiiiineen.

INDEX
[LISTIOF ILLUSTRATIONS
Title

Exterior of Mobile Petroleum Laboratory Trailer

Central, or Laboratory Compartment Layout (Sheet 1 of 2)
Central, or Laboratory Compartment Layout (Sheet 2 of 2)
Power Entry and Purging Timer Panel

Main Control Panel

Light Switches

Interior Lights

Piping For Utility Systems

Vacuum Pump

Air Compressor

Water System

Compressed Gas Installation and Storage

Muffle Furnace

Utility Oven (Sheet 1 of 2)

Utility Oven (Sheet 2 of 2)

Kinematic Viscosity Baths

Centrifuge

Refrigerator Ice Maker

Change 2

....................................... .11
..................................... ... 1-1
....................................... [.11

.......................................... 3-1

....................................... [..5-1
........................................... B-1

.......................................... D-1

Page

1-

N

SRR RN EEEEEEE

o
H
o

ho
=
(o]



Figure

SNSRI
xoilm [ =
N | o

l})
=
)

CEE R R R R R R

TM 5-6640-212-14

LIST OF ILLUSTRATIONS (CONT)

Title Page
Gum Bath, Pyrometer, and High Pressure Steam BOIIEr...............cccovvvieeeieeeieeeeeeeeenes
Gum Bath, Low and High Pressure Steam Setup (Sheet 1 0f 5) ....cccevvviieeninnirieeeend) [2-27]
Gum Bath, Low and High Pressure Steam Setup (Sheet 2 of 5) .......cccccviiiiiiiiiiiiiiiieieeeen, ..2-22
Gum Bath, Low and High Pressure Steam Setup (Sheet 3 0f5) .......ccccoeveveeevevcvceereenee, [.2-23
Gum Bath, Low and High Pressure Steam Setup (Sheet 4 0f 5) .......ccccoevevveeeeeeieeiennn. [.2-24
Gum Bath, Low and High Pressure Steam Setup (Sheet 5 0f 5) ........cccceveeveeveeeceenennnn.
LOW PrESSUIE BOIIET.......ccuiiuieiiiteceie ettt ettt ettt ettt et ettt et e ba et e sbeebaebesaeeneearas [L2-27]
Water Circulator Pump for LOW Pressure BOIIET ..........cc.covoveeeeeeeee e eeeeee et 228
Low Pressure Boiler Sight Glass and Electric Control Unit ..............coooeviviiiiiiiiiieeeieiiiieinn .2-29
Simplified Diagram, Automatic Water Feeder SYStem ..........cooccviieieeeeiiicciiieeeee e [.2-30
Gas Alarm SYSEEM LOCALION ..........c.eiveeeieeeeeeeeeeeseeeeeeee e ee e see e ete s eessesessessessestesresaeeaeeas [-2-31]
Typical Gas Detector INSLAllAtioN .............cceiieiiirierii e ee e seeenreens
Alarm System Detector and Control Unit Disassembled (Sheet 1 0f 2) .......c.cccevevveuvenene.
Alarm System Detector and Control Unit Disassembled (Sheet 2 of 2) ........cccceeiviiiieennnn, .2-35)
Test Setup, EIemMENt 5.5 VDC CRECK .......ccoeiveueieieieeeeeeeeeee e [.2-36]
ANAIYLICAI BAIANCE.....cco i b 2-38
Analytical Balance DetailS. ..........ooii i 1. 2-40)
ArreStMENt LEVET POSITIONS. .....ciiiiiiiiiiiiiii ittt e b e e s snneeee s snneeees L 2-41]
DiStillation TSt APPAIALUS .......ueeeiiiieeiiiiiii ettt e e e e e e e e e e et b e e e e e e e e s aaanbreeeaaaaaas [..2-42]
Reid Vapor Pressure Bomb Bath (Sheet 1 0f 2)......ccoeeiiiiiiiiiiiie e .2-43
Reid Vapor Pressure Bomb Bath (Sheet 2 0f 2)......cccoooiiiiiiiiiiiieeeeeen e 2-44
[ F= T o0 1] (] TP P PP PPPPPPTPPPI 2-45
Oxidation Stability Bath............cocviiiiieiiic et
Pressure RECOMING GAGE .....cc.ueeiuieiceiee et e ettt ete et e e ette e ebe e e saaeesreeeness [..2-48
RETTACIOMELET .......cueieeeeeeee ettt ettt ettt ettt et et e et et e et et et e s esseteeteeteeteetennsanea [L2-49
PONIIOMELET ......vveveeeeeeeeceee et eee e et e e e st et eee e ssetes s s et e tesessesetesessesatesessessseseseesstesessesssesessanes [.2-51]
(O] o1 1] B - SO RO URPTUPRR L..2-52)
Flash Point Testers (Sheet 1 0f 2) ... ciiiiiii e e e e e e s s ssreee e e e e e s e e 2-58
Flash Point Testers (SNeet 2 0f 2) .....cooiiiiiii e [.2-59
(021 o)1 1] B 1Y PP PPTUPPP PP 2-60
Dry 1C8 MACRINE ...ttt e e e L 2-61
Detector Scale Conversion CRAIT ............eiiiiiiiiiii e e [..2-66/
ANETOId BAromMeLEr LOCALIONS ... .vveeeeeeeeeeeeeeeeeeeeseee e e eeeeeeeeee st eeseesereeseeessneeseeesaeeens [.2-68|
FUME HOOM ...ttt e e e e e s bbb e e e e e e e e snnbeneeeeeend ..2-70]
Muffle Furnace, EXPlOAed VIEW ........coiuiiiiiiiie et e e e s st ee e e e s e s sneneneeaeeesenns e 3-20
Muffle Furnace with Backcover Removed Along with Insulation, and
MUFFIE Ut ..ottt et ettt e et e et e e e e ete e teeeteeeaeeenteeteesteeeereeas 327
Muffle Furnace, Lower Chassis Parts LOCAtION ...........coooiuuiiiiiiieniiiiiiieeeee e e 3-22
Top View of Analytical BalANCE...........ocuuiiiiiiiiiiiiiiiee et [.3-24
Analytical BalanCe, SIdE VIBW.........uuuiiiiieiiiiiiieiiiiiiieeeieeeeeeeeeeeeeeeeeeeseeeeeeereeeeeeeeeeeeeeeeeeaeeeeeeees ..3-25
Test Gage Set (PNEUMALIC) ....ceiiiiiiie ittt ettt et e e sbbe e e e snneeeas ..3-30
Cartridge, Typical INSLAlAtION. ...........c.coviiiiireceieiecieeee ettt eae s [3-37]
Cartridge, Detail INStallation............uvviiree e s e e e e e s s e e e e e e s s nnrenne e sehes 3-32
Filter REMOVING PrOCEAUIES ......ciiiiiiiiiee ettt et e e e e e e e e e e e [.4-2
Water Filter, EXPlOGEA VIBW .....oiiieiiieiiiiii ettt et e e e e s e e e e e e s snnnaneneeeeeeann ..4-2
Water Tank, GlIass SIGt GAGE .......c.ccvcvevereiiiieieieietetee ettt .4-3
Use of Test Kit Dispensing Valve and Regulator Assembly, Gas
Cylinder, and Sample Cup at Diffusion Detectors for System Calibration Tests.................
Calibration Percent LEL Equivalents for Gases Other than Propane,
With Propane Used as Calibrating GaS...........c.cccoveueeueeeeueieeeeeeteeieeieeeeeeeseeeeeeeereeeeaenns [.4-6]
Installation of Gas Detector i LADOTALONY.............c.ceveeeieeeeeeseee e s e [48
Dry Ice Maching, EXPlOAEd VIBW ..........uuuiiiiiiiiiiiiieiie et e e e e e .4-12|



Figure

NS IN
HE:
o 0

E
-

Bl G 19913013

o o
8

dfafalalaalg
S ol bl e il ] ol

&
N
[

o o] o jon o fo o ol fol [on
A I

1
o
N

i

LIST OF ILLUSTRATIONS (CONT)
Title

Vacuum Pump, Removal ...
Drawer Slide Adjustment ...
Electric Heater, Parts Locations (Sheet 1 of 2)..............
Electric Heater, Parts Locations (Sheet 2 of 2) ..............
Disassembly of Cabinet Lock Assembly ........................
Vaportight Light Fixture, Exploded View.............ccccco......
Centrifuge Machine, Removal Data .....................ccoo...
Water Pump, Exploded View ........ccccceviiiiiiniiieennn.
Method No. 1, Correlating Instrument ..........ccccceevvveeeeen.
View Through Access Hole ...,
Utility Oven, Parts Location (Sheet 1 of 3) ........cceeeeeeeen.
Utility Oven, Parts Location (Sheet 2 of 3) .......cccecvveeeene
Utility Oven, Parts Location (Sheet 3 0f 3) .......cccvveeeeeen.
Utility Oven, Schematic Diagram...........ccccceevvveeeiiineeenne
High Pressure Purge Meter, Exploded View..................
Removing Drawer Under Viscosity Bath .......................
Viscosity Bath, Parts Location (Sheet 1 of 3).................
Viscosity Bath, Parts Location (Sheet 2 of 3) .................
Viscosity Bath, Parts Location (Sheet 3 of 3).................
Kinematic Viscosity Bath, Schematic Diagram...............
Automatic Drain Valve, Cross-Sectional View................
Automatic Drain Valve, Installation.............ccccccoeieeennen
Unloader Pilot Valve...........oooiie oo
Discharge Valve, Cross-Sectional and Exploded View..
Suction Valve Unloader.......... coccvveeveeiiiiiiiiiiiieeee e
Suction Valve, Cross-Sectional and Exploded View ......

Cylinder Head, Exploded View5-27

Air Filter, Exploded VIeW ........ cccvvveveviiiiieiiieieieeeeeeeeee
MaNIfOI .....oeiie i e
CYlINAEN e
FIYWNhEE! ... e
Oil Pump Cover, Exploded View ............cccceeeeeeeenn.
Rear Retainer and Oil Pump, Exploded View ................
Pistons and Connecting Rods, Exploded View..............
CranKCaSEe .....vvveiiieeeieiiiiiieeies ceriiiee e e e e e s s s e e e e e e e e
Crankshaft ... e
Pulley AlIGNMENT........coooiiiiiit e
Drain Valve for Gum Bath Overhead Piping...................
Gum Bath Removal Procedures ............cccccvvveveeeinnnnee
Gum Bath Removal Overhead Piping ........cccccceevininnen.
Gum Bath, Schematic Diagram..............ccccvvvvvreeeininnnen.
Vacuum Pump, Component Location .............ccccceeeeenne

Distillation Test Apparatus, Disassembly (Sheet 1 of 6)
Distillation Test Apparatus, Disassembly (Sheet 2 of 6)
Distillation Test Apparatus, Disassembly (Sheet 3 of 6)
Distillation Test Apparatus, Disassembly (Sheet 4 of 6)
Distillation Test Apparatus, Disassembly (Sheet 5 of 6)
Distillation Test Apparatus, Disassembly (Sheet 6 of 6)

Distillation Test Apparatus, Schematic Diagram............
Hot Plate Disassembly (Sheet 1 of 2) ........ccccvveeeeeienns
Hot Plate Disassembly (Sheet 2 of 2) ........cccccvvvevveeenins

Hot Plate, Schematic Diagram 5-53

Reid Vapor Pressure Bomb Bath, Schematic Diagram..
Right Front Section of Laboratory............ccccceeeeviieeennen.

TM 5-6640-212-14

.................................................

.................................................. 4-17

.................................................

.................................................. 5-15

................................................ [.5-2]]

.................................................. 5-22

................................................ [.5-25]

.................................................. 5-29

................................................ [.5-32]

................................................
................................................ [.5-36

.................................................. 5-40

................................................

................................................ [.5-46

.................................................. 5-51



TM 5-6640-212-14
LIST OF ILLUSTRATIONS (CONT)

Figure Title Page
Right Rear Section Of LabOratory..........cueeiiiiiiiiiiiiiiie e
B-3 Muffle Furnace and Laboratory OVEN ...........cccceeveeveeeeeeeeeceeeeeeeeeeeiseeses e eeeeeeeaeeeeseanes
[B-4] Left Front Section 0f LADOTALONY............cocvoiieeeeeeeeieeee e seeseeesese e ee st seeee s eeene e s B-70
[B-5] GUM BAEN ... ettt L B-71
[B-6] Rear Compartment Of LADOTALONY ...........ccovivieiveeeieeeeeeeeeeeeeeeeeseeeestes st s e seeenanes [.B-72
[B-7] Drawers Al through A5 (SHEEt 1 OF 2) ......vcvevieieeieeeeeeeeeee e [B-73
[B-7] Drawers Al through A5 (SHEEE 2 OF 2) ......ecueeieieeieeeeeeeeee e [B-74
[B-8 Drawers B 1 through B5 (Sheet 1 0f 2) ......cooiiiiiiiiiiice e [.[B-75]
[B-8l Drawers B1 through B5 (Sheet 2 0f 2) .......coouiiiiiieiiieee e [.B-76]
[B-9] Drawers C1 through C5 (Sheet 1 0f 2).....ceeieiiieiieieeee e [LB-77]
[B-9] Drawers C1 through C5 (Sheet 2 0f 2).....c.ceiueiiieieeeeee e [LB-78l
Drawers D1 through D5 (Sheet 1 0f 2)......cccccveiiiiiieiieiecie e [B-79
[B-10 Drawers D1 through D5 (Sheet 2 0f 2)......ooiiiiiiiiiiiei e [.B-80
[B-11] Drawers El throUgh BB .......cocvs oviieiieeieee et see ettt et e sneesneeenanenne e [LB=81l
Drawers Fl and F2........coooiiies ettt et e eabe e
1B-13 Drawers GL through G3 ......ccc. weiiiiiiiiee ettt s ...B-83
[B-14 Drawers HL through H3 .......... oottt st s [LB-84
[B-19 Drawers J1 ANn0 J2 ......c.oooieies eeeee ettt ete e et e et e et e e e ete e e te e et e st e et e et e erteeteeaeeere e [LB-89
[B-106 Drawers K1, K2 and Cabinet K3 ......... oot e e eeens ..B-86
[B-17] Drawer L1 and CabiNet L2 ...... c.o.oovoveeveeeieereeeeeeeeete et en st ee st es e ensneenanes [[B-87
B-18 (01 o1 =1 1Y SRS SSSPURRRRR I B-88
B-19 L07=Y o T 1= (=30 N i =10 Vo 1N 2R [.B-89
B-20 Thermometers and HYdromMeters ........c..oioiiiiiiiiiieeeie e B-90
B-21 Cabinet PL and DIraiNEr P2 ..... .ouoocueiciieceee ettt ten et tn e ste e s s s aneas
B-22 Laboratory BOOKCASE ........ccciit weieiiiiieeiiiiiee ettt e sttt ettt e st e e e sbneeessnbneeessnneees fa B-92
B-23 Drawers RL GNG R2........oi oo oot e e e e e e e e [LB-93
B-24 Drawers S1, S2 @nd S3.......ccis oot e e e e eneaa e B-94
B-25 PUIGING BIOWETS ... ittt e et e et e e e

B-26 ULility COMPAITMIENT.....cciiiiiiies ettt e e anb e e e

B-27 Storage Compartment Under Semitrailer..........cceooiiiiiiiiiee e

B-2 Vapor Tight LIGht FIXTUIE oo

B-29 Drawers Under BIending Kil ......c.ooiiiiiiiiiiiie e

FO-1 110 Volt Electrical System SChematiC.........cccceeviiiiiiiiiiiiie e
FO-2 220 Volt Electrical System SChematiC.........cocueiiiiiiiiiiiiieeie e

[LIST OFITABLES
Number Title Page
11 TADUIALEA DALA........ueecvieiriiitie ettt ettt e e be e be e eteeeaeeeaeeenteeteeeas L1171
21 DALA PIALES. .. .c.vieiveeitiictiecieeits et eete e et e et e et e et e et e et e e ebe e ete e sbeesat e et e eabeebe e be e beeereeateeaneeas [.2-2
2-2 Gas Analyzer TroubleShOOtING . .. ... ..ve et [2-3]
[3-1 Preventive Maintenance Checks and Services (PMCS).......oooiiuiiiiiieieeiiiniiiiiieeeeee ) .3-2]
Utility Oven TroubleShootiNg  ......ccoecveiiiiee ettt (3-8
Vacuum Pump TroubleShOOtNG..........cvovieeeeeeeteeceeeeee et en s [3-101
[3-4 Air Compressor TroUDIESNOOING ..........c.ceeiveveereeeeeeeeeeeeseeeee st e et en s [.3-17]
[3-5 Water PUmMP TroubleShOOtING .......oveveeeeeeeeceeeeeetce ettt [3-14]
[3-6 Refrigerator Ice Maker TroubleShOOtNG .........ccccvirvrieeeeeeeeeeeeeeese e [3-17]
[3-7 Reid Vapor Pressure Bomb Bath TroubleShooting .............ccoveveveveveviveveveesessseseeens [3-27
Manometer TroubleShOOtNG  ....c.cocoveiiiiece et b 3-29
Multiplying (k) Factors For Conversion of Propane Gas Percent LEL
to Percent LEL Readings FOr OtNer GASES ........c.cceiviieierireeie e eeeeie st ere s ses e ans [L4-5

Percent LEL Reading with 0.2 cc Vaporized Volatile Liquid in one Gallon of Air
Water PUMP TroubIESNOOLNG .....ccvviveieieeeeeeeeee e
Pyrometer TroubIESNOONG  ...ooviiviieecece et 5-6
Utility OVen TroubBlESNOOING  ..ccveieiiieieiticcie ettt st sre e [L5-12]
Clearance, Tolerance and TOrqQUE Data............cccuevevirireieeereieeieeeeeseeeeeeeeeeeeeeseesees b 5-26
Reid Vapor Pressure Bomb Bath Troubleshooting .............cccccceevniiiiiieiie e L 5-54

iv Change 1



TM 5-6640-212-14

CHAPTER 1
INTRODUCTION
Section |. GENERAL

1-1. Scope. This manual contains the operations,
operator organizational, and direct support and general
support maintenance data for the mobile, semitrailer-
mounted, petroleum laboratory (NSN 6640-00-538-
2736). The instruction in this manual are limited to
procedures for the use and maintenance of specific utility
and laboratory equipment for the petroleum laboratory.
Use and maintenance instructions for the XM822
semitrailer are given in TM 9-2330-271-14.

1-2. Maintenance Forms and Records.
maintenance forms and procedures for

Equipment
their use

are contained in TM 38-750, The Army Maintenance
Management Systems (TAMMS).

1-3. Reporting Equipment Improvement
Recommendations (EIR). EIR’s will be prepared on
SF368. Maintenance Request Instructions for preparing
EIR’s are provided in TM 38-750, the Army Maintenance
Management System. EIR'’s should be mailed directly to
Commander, US Army Troop Support and Auviation
Materiel Readiness Command, ATTN: DRSTS-ME, 4300
Goodfellow Boulevard, St. Louis, MO 63120. A reply will
be furnished directly to you.

Section [I. DESCRIPTION AND DATA

1-4. General. The petroleum testing laboratory is
contained in the XM822 4-wheel, 10-ton semitrailer van
(NSN 2330-00-122-4966) (fig._1-I)l The laboratory is
used to perform tests on petroleum products in the field.
Tests include qualitative and quantitative analyses of a
wide range of military fuels and lubricant. The laboratory
is a completely self-contained unit which requires only an
external power source, a water supply and a waste water
disposal facility when in operation.

a. Orientation to Laboratory and Van.
Throughout this manual the terms right, left, front, and
rear indicate directions from the viewpoint of the operator
entering the rear door of the van (1, fig._1-1).

b. Orientation to Laboratory Equipment.
Throughout this manual the terms right, left, front and
rear indicate directions from the viewpoint of the operator
as he faces the item of equipment installed in the
laboratory.

1-5. Laboratory Interior. The laboratory is composed
of three compartment within the XM822 semiitrailer.

a. Front Compartment. The front, or utility,
compartment contains the air conditioner, heater unit,
compressed air system, vacuum system, pressure water
system, and related piping and ducting. The air
conditioner (model No. 76E34-104, TM 5-4120-295-15)
is rated at 60,000 BTU. The heater is made up of 12
heating elements located in the air conditioning duct.
The utility compartment is completely separated from the
laboratory compartment by the fume hood, gum bath
area,

refrigerator, and cabinets forming the front wall of the
laboratory. Access to the utility compartment is through
the forward curbside door.

b. Central Compartment. The central, or
laboratory compartment (fig. _1-2) has three stainless
steel covered counter and cabinet areas. Special
laboratory equipment is installed on countertops and
adjacent walls and stowed in cabinets and drawers. The
laboratories are windowless.

c. Rear Compartment. The rear compartment

contains the carbon dioxide ice making machine and
propane, oxygen and carbon dioxide cylinders which are
located along the left, (roadside) wall. Access to the rear
compartment is through a door in the partition which
forms the laboratory rear wall, or the door in the van rear
wall. Purging ducts run the length of the van ceiling from
the utility compartment to the rear compartment. This
equipment is covered in greater detail in Chapters 2 and
3 of this manual.
1-6. Laboratory Exterior. The van exterior (fig. _1-1)
incorporates various items for laboratory. Special vent
ports are on the right (curbside) rear exterior wall and are
used with the exhaust fan located in the rear
compartment. Two small vents on the left (roadside)
rear wall (1) relieve the propane gas tank located in the
rear compartment. A water inlet, located on the left
(roadside) forward exterior wall, is used to supply water
to the laboratory. The power entry receptacle and the
purging timer panel (fig._1-3) are located on the left
(roadside) rear wall. Roadside and curbside
compartments on the van undercarriage provide
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