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The military
package were sel

o

lopeé‘bun‘iculmn-maﬁérials :_nth:Ls course’
by the National Center for Resedrch i =~ -

Vocational Education Militaxy Curriculum Project for dissem-

ination to the six regional Curriculum Coordination Centers and

other instructional materials.agencies. The puppose of .

disseminatiny these courses was to make curriculum materials

Geveloped by the military more aceessible to vocational ‘
.' educators in the civilian setting.-

. The course materials were acguired, evaluated by project
- staff and practitioners in the field, and prepared for- ) .

dissemination. Materials which were specific to the military .

were deleted, copyrighted materials were either cmitted or appro-

val for .their use was obtained. These course.packages contain .

curriculun-fesource materials which ¢an pe addpted to support

vocational indtruction and curriculum development. ° .
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The National Center for Research in .

Vocational Education’s mission is to increase . . )
the ability of diverse agencies, institutions, -

and organizations to solve educational prob-

lems relating to individual career planning, - ,
preparation, and progression., The National 7

Center fulfills its mission by:

 Generating knowledge through research

Developing educational programs-and -
~  products i -

te Evalua‘ting individual program needs ¢ .

and outcomes : +
/ * e Installing educational pregrams and
products ) ! .
~— R ' pA

« “Operating information systems and

o * services
, * *Conducting leadership devellgyment and ) ‘ ‘
) training grograms "% »

v ‘

EOR FURTHER INFORMATION ABOUT
Military Curriculum Materials . '

WRITE OR CALL . .

Program Information Office .
The National Center for Research in Vogational
Education . . ,

A The Ohio State University e
4 , 1960 Kenny Road, Columbus, Ohio 43310
Q" Tejephone: 614/486-3655 or Tolt Eree 800/

848-4815 within the continental U.S.
{except Ohio)

"

SEIC 9PV imy) 10y

SN0 "Wt /NE0QID0ALD e

CLILY WG SturnsD - IOy AvaitD GPEL » Abrssau) 81815 *u0 Sl

NOLLYING3 TVNOLLYJ0A Ni HOYV3S3Y 404

.

H3IN3J TYNOLLVN 3H1

.

R

i3

—
[ T 2L Y e
D T e o

sy
oA
D

L3
N

Py I
W T

T
Co )
[
-

0.' Cad
REE

«t'
A

3

e A

St

-t 2
el

-ty t e ot
oL ('6.
eV

P
o

=y

S

Sy

-
'
Py

.....,..-b__-
P I
Ped

Yo
2%

K -
et
A

o

o g

Lo 'ee

S
e orlY

R

N

Wy
.

S
ok

wre 2

32
‘_;\1

ERTE R |
TN

...:
S

=2
e

e

Military Curriclilum

_ Materials for
Vocational and -
Technical Education.

/

- Information and Field

Gervices Division ™ -
L}

¥

The 1ational Cenler for Besaarch
*in Vocational Education

.t
RAPC




- Mllltary

Curriculum Matenals
Dissemination Is .. .

v
Manw e

Hosred somi RPN . e -t

pon

AT

an activity to increase the accessibility of
imilitary developed curriculum materials to
vocational and technical educators.

This project, funded by the U.S. Office of

" Education, includes the identification and

acquisition of curriculum materials in print

form from the CoastGuard,Airforce,————Course—materials

Army, Marine Corps and Navy.

Access to military «curriculuns materials is

provided through a “Joint Memorandum of
Understanding’ between the U.S. Office of
Education and' the Department of Defense.

The acduired malerials are reviewed by staff
and subject matter specialists, and courses
deemed applicable-to vocational and. tech-
nical education are selected for dissemination.

" The National Center for Research inr

EF

Vocational Education is the U.S. Office of
Education’s designated representative to
acquire the malenals and conduct the pro;ect .
activities.

Project Staff:
Wesley E. Budke, Ph.D., Director
Natiorral Center QIearinglxopse_

Shirley A. Chase, Ph.D.
Project Director
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What Materials
Are Available?
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One hundred twenty courses on microfiche -
(thirteen in paper form) and descriptions of
each have been provided to the vocational
Curriculym Coordination Centers and other
instructional materials agencies for dissemi-
nation.
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How Can These~
Materlals Be Obtalned’?
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Contact the Curriculum Coordination Center
in your region for information on obtaining
materials (e.g., availability and cost). They
will respond to your request directly or refer
you ‘to an instructional materials agency
closer to you.

instruction, curriculum outlines, instructor .
guides, student workbooks apd technical
manualse

The 120 courses-represent the following
sixteen vocational subject areas:

R4

v

Agriculture Food Service
Aviation Health .
Building & Heating & Air
Construction ~ Conditioning
Trades Machine Shop
Clerical - Management &

Superyision

Occupations h
Meteorology &

. Communications

iafting Navigation
Electronics Photography
Engine Mechanics  Public Service

The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocational and
technical education.are identified and selected
for dissemination.
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609/292-6562
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EAST CENTRAL NORTHWEST
Rebecca S. Douglass Wiltiam Daniels
Director Ditector

Building 17
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Springfield, 1L 62777.

217/7820759 Olympia, WA 98504
206/753-0879 ’
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Robert Patton James F. Shill, Ph.D.
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1515 West Sixth Ave, Mississippi State University
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405/377 2000

-

NORTHEAST WESTERN
Joseph F. Kelly, Ph.D.  Lawrence F.H. Zane, Ph.D.
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1776 University Ave.
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Course Description - . .
rer’s specifications through troubleshooting and
hose components that directly affect engine performance.
d replace fuel system components that fail to

!

.~ Students complating this course will be able to restore cﬁesnl'engmo performance to the manufactu
aqalyzing diese! engine fusi systems in their sntirsty and making minor and major adjustments to t

Students will be able to use appropriats hand tools, special tools, and shop equipment to test, adjyst, an
meet the manufacturer’s specifications.
. , )

>
9 . s
This course consists of two units with one lasson in sach, constituting 56 hours of classroom and shop instruction. The unit titles and hours follow:

L) L
\}nit 11 - introduction and Safety Precsustions (1 hour classroom) ’
Unit 1.2 - Engine Tune-Up (14 hours classroom, 41 hours shop) P M

)
instructor materials provided are an introduction to the course;

This courss consists of a single dochmem containing both student and teschar materials.
and training aids equipment; @ master schedute: and

. an outline of training objectives; lists of texts, referances, tools, equipment, training aids and davices,
lessons plans. The lesson plans contdin an outline 8¢ instruction and activitiss for teachers and students. Student materiais provided inciude three job

sheets and one infogmation sheet. 0 )

re not provided. Six manuals, two sats of slides, eight transparencies, and the following films are recommendob for use with this

s

The texts for-this courss 3
course but ars nowprovided:

OPE-001 Operation Hour Glass (Cummins/Engine Co., 27 minutes)
TF-562368 injeca@r Timing for GM Diesel Serias 71" using 70, 80 and S0 mm Injectors
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) : g HOW TO .USE INSTRUCTOR GUIDES -
R Instructor Guides are. provided fdr each topi and include supporting
. instructional materials identified by the topic number and preceded by a
letter codﬁ'ﬁesigqation. The letter code key 1s pas follows.' -
. [
SG - Student Guide A N
S - Supplement . ’ . . oY .
' . PI - Pre-test S S 4 :
T - Test ) Lo . .
FT - Final Test . -
- *FS - Formula $fect - -‘.k -
¢ PL5 - Programmed Learning Supplement 7 . ,
A complete list!ng of all supporting materials and aids documented \
with full,descriptive titles in Annex. ° , \ i
!
: The instructor guides are intended to be used as master lesson plans
.- subject to personalization by the individual instructor. 1In all cases, ®
’ it is expected that the instructor will study the references in preparation
for annotating the guide. It 18 alsaq exptected that each instructor will
develop an appropriate introduction for each topic that will (1) creage
. "™ {interest, (2) show the value of the topic to the student, (3) relate the ..
.topic to previous and future topics in’ the course, and(AAD communicate the . .
learning objeetives to the student. Well prepared introduction will then
provide the important motivational conditioning’to establish readiness
and éffect for learning appropriate to.each topic. ) v
e R The first page of each instructor gai e contains the followj,ng 'Y .
functional information: . ; v , - ) . )
. 1. Topic of Leségn. ’_ . - e '
2. Time-in periods. ’
3. References. . .- N
4. ‘Instructional aids. : , *
5. Instruction aids. . : - SN ~
6, Objectives. t '
“ 7. Topic crfterion test (gﬁ applicable) » < * .
8. Homework assignment. (when applicable) s . - )
| 9.. Tools and matefials. - o : ,
. 4 ) ¢
| - The pages following Page 1 of each insﬂructor guide provide in a
. three column format the teaching/léarning procedures for conducting the
lesson. The left-hand columm includes the outline of” instructional )
contént required by the gbjectives; the center column includes recommended
instructor activities or methodology; the right-hand column cdntains
recommended student learning actdvities. ’ - s
. 4 ) - ’ <. v
o . r . ~~ -

-
’ . L) [35-08
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‘How_to Use Iﬁatruc;or Cuides, Con't.

while the methqdology and student learning p'ct:ivit:ies documented in
each instructor guide have been tested and proven to be effective for the
. lead school, those schools implementing this E:fgiculumiare encouraged
. " to exercise creativity in designing learning exércises and conceiving
methods and techniques to meet course objectives. i
. AV . . ' ' !

- .
- . e

'

.




. COURSE DATA PAGE ,

COURSE MISSION: To train selected construction mechanics in the knowledge
and skill factors, defined by the personnel readiness and
capability program Construction Mechanics Skill 334.2.

N )

&

.

PERSONNEL AND RATINGS ELIGIBLE: E-4 thru E-6

-

. OBLIGATED SERVICE: , None
. . " !
~ o -

.NOBC/NEC: None

PHYSICAL REQUIREMENTS: None .
. ' ) L

SECURITY CLEARANCE REQUIRED: None

~
L]

. PREKEQUISITE TRAINING AND/OR BASIC BATTERY TEST SCORE REQUIRED: None

. _ D .
) * ' | ;z

RELQTEDﬁTRAINING: Construction Mechanic "A" School

FOLLOW-ON TRAINING: Special Construction Battalion Training'Course
(SCBT) 334.3, Engine Tung:HEE;DIESEL) III

-

< . .
EVALUATION: Unléss otherwise specified, performance will be evaluated
' on a "Go/No-Go" basis ‘

&




QUTLINE OF TRAINING OBJECTIVES :° ’

,

Title: Engine Tune-Up (Diesel) II : ‘

Unit 1.1: Introduction and Safety Precautions Contact Hours: 1

[y ~

" Terminal Objective: Upon completion of this,unit each student will have

registered for the course, received textbooks, complied with NCTC and CBC
regulations goyveruing the reporting and fighting of fires andr%hop safety
procedures which pertain to him as a student at Special Const tion
Battalion Training., t

Topic 1.1.1: Introduction and Safety Precautions 1

Enabling Objectives: Upon completion of this topic each student will be
able to answer orally specific questions pertaining to the mission,
regulations and organization of the command, and the method of reporting/
fighting a fire and the precautions to be observed to ensure personnel
safety as established by NCTIC and CBC regulations. )

NOTE: Failure to meet this objective is not considered disqualifying.
Information sheet will he kept in possession of student for use if needed.

Unit 1.2: 'Engine Tune-Up (Diesel) II qutact Hours: ¢ 55)

Terminal Objective: Upon completion of this course each student will be
able to restore diesel engine performange to manufacturer's specifications
through troubleshooting and analyzing diesel engine fuefrsystems in their
entirety while making minor and major adjustments to those components that
directly, effect engine performance. Procedures will be outlined in a‘*
job sheet. Each_stiudent will use appropriate handtools, special tools
and shop equipment to test, adjust and replace fuel system components that
fail to meet manufacturer's specifications. All performance will comply
with manufacturer's specifications without deviation as specified in the
job sheet. . ’ o

N

‘o

‘ Topic 1.2.1: Engine Tune-Up (Diesel) II : 55

»

‘ Enabling Objectives: Upon completion of this topic each student will be

able to restore diesel engine performance to manufacturer's specifications
through troubleshooting and analyzing diesel engine fuel systems in their
entirety while making minor and major adjustments to those compon ts that
directly effect engine performance. Procedures will be outlined in a job
sheet. &Each student will use appropriate hand tools, special tools and

shop eguipment-cOWtest; adjust and replace fuel system components that fail

to meet manufacturer's specifications. All performance %ill comply with
manufacturer's specifications)without deviation as specified in the job

. sheet. S

f
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- e




ANNEX I

v jQEXTS
1, * » ! . ,
Roosa-Master Fuel Injection Pump for International Diesel Engines,

Form IS$-1042-1. ' ’

» v

Internatioftzl 429 Series Diesel Engine ISS-1503D

vCummins Tuﬁe-Up and Tro&ble-Shooting Bulletin No. 98364B~CE y

Opgpation and Adju?tmenc P.T. Fuel System Bulletin No. 983438-A -

! Caterpillar Service Manual ? 4 '

Y

Inline 71 Engines Detroit Diesel Maintenance 6SE177

-
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‘ 4 ) ANNEX 11I

[y

‘ TOOLS AND EQUIPMENT ‘ }/A\

. i
Tools: ™

Kit Mechanic Hand Tools F/2 Men, NMCB Assy.,00501A4/80013, 6 ea., $553.33

Kit Diesgl Test and Service Toolé, MNCB Assy., 00501A/80018, 1 ea.,JSE?168.33

Equipment: \
Catérpillar Model D3306 Diesel Engines, 4 ea. « .
International Model UDT 429 Diesel Engines, 4 ea.
-~ Cummins Model NH 250 Diesel Enginés. 4 ea.
General Motors 6V-71 Diesel Engines, 5 ea.
y . 5
{ 3 e
¥ ’
‘ , i w ! Y
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ANNEX 1V

) TRAINING AIDS AND DEVICES

Films:

OPE-001, "Operation Hour Glass," Cummins Engine Co., (27 min)

TF-552368, "Injector Timing for GM Diesel Series "71" using 70,
* 80 and 90mm Injectors."

Slides: . .

Slide Series -~ Showing proper procedures for installing Kiene Test
Equipment in the engine. .

Slide Series - Showing proper tune-up prodedures for Cummins NH 250
Diesel Engine.

Trangparencies:

-

GM Diesel Valve Adjustment 2

Setting Injector Height, GM Diesel Engine

Caterpillar Fuel Pump Lifter Construction :

Wear Between Caterpillar Injection Pump Plunger and Lifter Yoke

..Caterpillar Fuel System (Fuel Flow)
fExamples of Caterpillar Rack to the Pumps

Timing the Caterpillar ‘Rack to the Pumps ‘.
Setting Caterpillar Pump Lifter Height

Locally Prepared Materials: ,

1. Job sheets. . ]
’ 2 !

‘4. SCBT-334.2-CM-JS-1.2.1.1, "Diesel Engine Tune-Up, Cummins
with P.T. Fuel ‘System." '

b. SCBT-334.2-CM-JS-1.2.1.2, "Diesel Engine que-Up, Inter~
national, with Roosa Master Fuel System." oo

c. ‘SCBT-334.2-CM-JS-1.2.1.3, "Diesel Engine Tune-Up GM Inline
and V6—71.? k

« 2. Class Notes. . .
" a. iSCBT-334.2-CM-—&N-1.1.1.—1, "Introductionand-Safety Precautions.”

b. SCBT-334.2-CM~CN-1.2.1.1; "Engine Overhaul (Diesel) II."

A-IV-1




ANNEX V :

3

TRAINING AIDS EQUIPMENT
lémm Movie Projector .
135mi Slide Projector

Movie Screen °

td

- v
2
.
3 1Y
‘t
i
. .
&
1]
’
1 \
b
. \
4
L ) a
. :
~
g
7 ,
. .
\

.- A-y-1




R ‘v / .o . .
. \ . -
. .
. . .- ’ '
> - [ .
{.
. . ¢ « . .
. .
. N ’
- a .
£ ’
o . .
M [~ »
. . N : ™~
. . . - ) . . .
- v N
. REFUR
. . ~3

- .
FORMS ' - :
.
, .
. -
* - .
None .
O‘ .
v . v f .
) . .
’ -
R .
¢ J
. . 1 S
. . ' .
. v (';
) L3 ‘s..'.. .
v * SN ©
~ ! .
, .
.~ / . .
4
L) -
., .
. [y »
I
- @
-
" B ’ '
. ~< °
e
J .
. ¢ ‘
}
. ’ \\ - - . .
. | . 1/ ~ ,
r
s .
' 0 A . .
’ 0
¥ A4 L N
/ .
/ . .
-, - \ “ -~ ‘ -
.
-
1 4 .
P . .
.
. 4 .
o
.
.
.
A 3
. \ »
- N .l
. . ) .
'I{ ¢
. i ,
| : ”
. s) - N N \ . .
’ . - ’ -
N i " .
. - , U S VU A . ) v e mn A
. B : ’
| R
‘, N
| . ! .
.
.
A at
- . . ’ lv
. ’ °
: . ~ A-VI-1 s
SV S e s St o e e PR N - s - —_— o cm— o = e e g
d
- .
. . -
. . .
-
" 1]
O E '
ERIC ‘N : * ’
. .
. p
L T 4 . . .




- MAQ?ER SCHEDULE

TOPIC NO. TYPE PERIOD TITLE ~ RATIO '

" FIRST WEEK

FIRST DAY ’
. 1.1.1 G Introduction and Safety Precautions 12/1
1.2.1 c - Engine Tune-Up (Diesel) II V12/1

SECOND DAY

1.2.1 ¢ . 8 Engine Tune-Up (Diesel) II 12/1

THIRD DAY

o 1.2.1 C 15 * Engine Tune-Up (Diesel) II . 12/1
- 16 - '

"o 17

18

) - 19

, 20 :

21 - / h S

FOURTH DAY , !
1.2.1 P 22 ' Engine Tune-Up (Diesel) II . 12/1
© 23

s k 28

‘ A e s

»

'FIFTH DAY "
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Annex VII, Con't. e

TOPIC NO. TYPE PERIOD TITLE

»

SECOND WEEK .
FIRST DAY
/(1.2.1 3 1 Engine Tune-Up (Diesel) II
.9 .
3
4 a
5
6
],_,,
~
SECOND DAY ' ]
1.2.1 ° P 8 Engine Tune-Up (Diesel) II
9
10
11
12
13
14
THIRD DAY,
1.2.1 - P 15 ‘ Engine Tune;Up (Diesel) 'II
16
17
\ 18
. 19
20
21
FOURTH DAY
1.2.1 P22 Engine Tune-Up (Diesel) II
23 ’
24
25 )
26 . -
. 27 .
28
FIFTH DAY
‘1.2.1 P 29

RATIO

12/1

12/1

12/1

12/1

12/1




.
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Annex’ VII, Con't.

Total Classroom Periods: 20
,Total Practical Periods: _ 40
Total Period: 60
Total Weeks for Course: ° 02 Weeks

'‘NOTE: Each period represents one contact hour
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. ’ “
N\ ) . NAVAL consraucr}on TRAINING CENTER .
PORT HUENEME, CALIFORNIA 93043 '
y SPECTAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 3342
. Classifioation: Unclassified ‘; ) )

Topic: _Introduction and ,Safety Precautions

S IRA

Average Time: 1 Period (Class)

Instructional Materials: ) T

Terminal Objective: Upon completion of this unit each
student will have registered, for the course, received
textbooks, complied with NCTC and CBC regulations govern
the reporting and fighting of fires and shop safety
procedures which pertain to him as a student at Special

-

R . Construction Battalion Training.
A. Texts: 'None. - . : 5/;‘ » -
. ’ Enabling -Objectives: -Upon com 12tfon of this topic each
B. References. ) - student will be abel to answer orally specific questions
: ‘ . pertaining to the mission, regulations and organization
1. NCTCINST 5400.4, (Current Series), Organ- » of the command, and the ‘method of repotting/fighting a
izational Manual of NCTC. fire and the precautions to be observed td ensure person
' : - safety as established by NCTC and CBC regulations.
2. "Safety Practices for Shore Activities," NOTE: Pailure tof meet tbis objective is not considered
; NAVMAT P-SIOO (Jan 73), Chapter 5. disqualifying. Information sheet will be kept in
[ 3 possesgion of gtudent for use if needed. Jpr—
“C. Tools and Equipment. None. _ ‘ "
' ~ 7 Criterion Test: Each student will answer orally specifi
. D. Training Aids and Devices. questions pertaining to the mission, regulations and org
;E& \ ' - ization of ‘the command, and the method of reporting/
. % '+ '1; Information sfeets. » fighting a fire and the precaution to be observed to
- — ' ‘ ensure personnel safety as established by. NCTC and CBO
) N a. SCBT-334.2-CM-IS-1.1.1.1, "Introduction."” regulations.
2’ b. SCBT-334.2-CM-IS-1.1.1.2, “General Homéwork: None.- ' -
. ﬁousekeeping," o o ) . '
E.  Training Aids Equipment{ None. c -~
“ . .

_i " " ) ’ tr »
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SCBT-334 .2-CM-IG-1.1.1 ,
INSTRUCTOR ACTLVITY STUDENT ASTIVITY

.+ QUTLINE OF INSTRUCTION

- I, Introduction to the Lesson. )

’

A. Bstablish contact. I.A. Introduce self and topic.

1. Name: ) g

LS

2. Topic: Introduction and Safety Precautions.
¥ h -

B. Establish readiness. ! I.B. Motivate student.

i. . Purpose.

2. Assignment. u

C. Establish effect. : . | I.C. Bring out need and value

of material being presented.
T sk A, Valie, y

a. Pass course.
N Ao,

b. Perform better on the job. * . : ,/ ? ’

c. Get advanced.

“

, d¢ Be a bette; mechan?c.

. ‘
‘ - A4 . ’

" D. Overview. - - # 1 ~I.D. State learning objectives. "
g 1. State information and
- ) materials necessary to guilde

. students. s
) : i 2. Notes may be taken.
. ' 3. Questions. \
‘ . . 4. Classroom conduct.
‘ 5. Shop area conduct.




-,

g P
QUTLINE QF INSTRUCTION
~ ~ <

A. Introduction. 7 -

II. ~Presentation:

1. Mission. 4
a. Special traiﬁing course.

b. Higher state of4}eadine§s.

§

Pt
3

. ) 2. Organization and chain\qs\command.
. v a. Cémmanding‘Officer. '
. b. Executive Officer. ’
c. Tfaining Officer.
'dl School Department Officer.
- e. Division Director.’ .
. . f. Senior Instructor.

Primary Course Instructor. .~
h. Class Petty Officer.
i: Class Safety Petty Officer.

3. Regulations and policies.

a. Schedule.s

c. Compliance with GOMCBPAC Instructions.

e . 20
" SCBT-334.2-CM-IG-1.1.1
. INSTRUCTOR ACTIVITY STUDENT ACTIVITY

l.b. Stress. ,
) -~
A.2. Give names as.appropriate,
. a. Issue SCBT-334.2-CM-
IS-1.1.1.1, and SCBT-334.2-CM-
1s-1,1.1.2. -




T , ' : ‘ " SCBT-334.2-CM-IG-1.1.1 _
. OUILINE OF INSTRUCTION : INSTRUCTOR ACTIVITY STUDENT ACTIVITY'

b. Break procedures.

" ¢. Uniform regﬁlations. c ' 3.c. Maintain a military appear-
ance at.all times. ‘

(1) Working uniform of the day. " R
d. Absenteeism. . 1
(1) Must be kept to a minimum.

i

(2) Medical or dental sick call. L d.(2) Stress.

(3) Permission to be absent. )

e. P;rkingm
(1) Where. '
(@) When. - T
(3) How.

—f.- Visitors and phone calls. - \ v

(1) Emergencies only.

(2) Phéne numbers.
' (a) School. / , .
Ve g LosE or'damaged material.

» (1) Textbooks. '’ ) . (

(2) Publications.

(4 of 9) |
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. SCBT-334.2-CM-IG-1.1.1
Y ‘ OUTLINE QF INSTRUCTIQN ‘ INSTRUCTOR ACTIYITY STUDENT ACTIVITY
. B t - ' |
(3) Tools. ’ ( |
(4) - Materials. : L , |

(5) StaLement'of charges,
h. Off—l%mié areas. 5
) Re;tricted. ’ ¢
(2) Hard hat. | L - .
1. (Clean-up procedures.
3. éroblems.
(1) Scholastic. -
(2) Personal.
(3) Counseling assistance.
) . 4. Standards of student performance.
3 a. Written examinations.
P. 'Hoiework assignments. .
c. Practical appiication. .
5."Coutse outline.
7 ’ - a. Mission of course.
bh. Course objectives. . . ;
e Rea&ing assigqments.‘ .
. : PRI - - ) S S ,,,.i,:gé, e L

[V R L

£y o v v o oo
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’ SCBT~334.2-CM-1IG-1.1.1 . "

INSTRUCTOR ACTIVI:Y - STUDENT ACTIVITY

OUTLINE OF INSTRUCTION

d. ' Class schedule.

, 6. Grading system. ) "A.6. Unless otherwise specified
* trainee achievement will be .

evaluated by a combination of oral
quizzes, written test and practical

perfo!ce evaluations. *Students
o must m all learning objectives

in order to pass.

-

-~

a. Homework. ’ ,

b. Practical application. ) ’ ) -

c. Quiizeg. ' i | |
d. Weekly tests.’

e. Final examination. -

B. Safety precautions.

1. Personnel saEety B.1. Relate personal experience

/ . . ,

if applicable. . . .
’ L)

> a.- Tripping. hazards.

E '(1) Tools and équipment. | a.(l) Stress. .
(a) Hand tools. ’ , .
(b) Jacks. »D

(¢) Creepers.

(d) Foreign objects. .

QO
i
}
je
:
[
L
f
L
k
{

&
‘"Mvw
|
1
f
L




QUTLINE OF INSTRUCTION

/

SCBT-334.2-CM-IG-1.1.1 )
STUDENT ACTIVITY

b.

Slippage hazards.
(1) 01l and grease.

(2) Water.

. (3) Paper.

€.

3

g n e ot - b

30

2. FPire -gafety. »

Eye hazards.

(1)

(2) Hammering, chiseling.

Face mask, goggles.

(3) Grinding.

(4) Servicing batteries.
Compressed- air hazard.
(l) Eye and face. '

(2) éiinqpenetration.

Reporting accidents. '

es (1)
i " man.

(1) Class Safety Man.

vl

(2) 1Instructor. .
School director.

(4) First aid when appfopriate.

-~

(7 of 9) \U
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_Introduce class safety
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g ‘ : v SCBT-334.2=C4-IG-1.1.1 ‘
. OUTLINE OF INSTRUCTQR INSTRUCTOR ACTIVITY STUDENT" AL LVITY /
. S .
a. Avoiding and preventing fires. )
(1) Good housekeeping. a. (i) St’ress. ’
’ . (2) Proper storage of materials. - ‘
(3) Smoking. 3 . .
’ © b. Know evacuation routes. . 2.b. Expla;[n in detail evac-
e T > . uation route. _ \
e - (1) Classroom. » v -\ .
(2) shop area. " o
. c. Reporting fire. ] N
‘ o , '
(1) Location of fire alarm switch. B
(2) Report to class safety man. : v !
d. Fighting fire. ’ ,
’ e "‘A N & J .
(1). Location of extinguishers. ~ - )
) \ . . -
I1II. Application - oral questions. - .
1v. Summafy: - T~~~ '
-A. Introduction. . -
o S, .
e : . s
: 1. Mission. ‘ / /
- 2. Organization. ) L !
¢ “ *
3. Regulatioms. . ’ 2 ‘o
: ” ‘ , L
- (8 of 9) A
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QUTLINE OF INSTRUCTION ¥
4.~ Standards of ftﬁdent performance.
5. Course outline,
6. 'Ggading system.
B. Safety. ‘

1. Personnel safety.

2; ~ Fire safety.

o/

-

SCBT-334.2-CM-IG-1.1.1

INSTRUCTOR ACTIVITY |

STUDENT ACTIélTY

V. Test: None..-

VI. Homework: None. ;
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MODIVICATIONS >

%‘&%éé@z of this publication h-as (have) been deleted in '
VAN

adapting this material

¢

for inclusion in the "Trial Implementation of a

Model System to Provide Military Curriculum Mater

!
{

e

Aruntoxt provided by Eic
. -
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ials for Use in Vocational
\
ar Tertnricat Pducation., Deleted material involves extensive use of .
military forms, procedures, svstems, cte. and wis not considered appropriate
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. ] .
. NAVAL CONSTRUCTION TRAINING CENTER

. PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION\;&TTAION TRAINING COURSE (SCBT) 334.2

]

N

TNFQRMATION SHEET

Title: General Housekeeping

1. Cleanliness.

a. Floogg d other exposed areas..
[)//an . .

possible.

- general work areas, including work benches and lubrication.pits. ,

. (1Y The distribution center, garage or workshop shall be thor-
oughly inspected daily  and maintained in'a clean and orderly stateé. Floors
and other exposed surfaces shall be kept scrupulously clean. Hazards
on. floors such as.o0il, greasé or loose tools, which might result in
fire, slipping, tripping or falling $hall be eliminated as quickly as

LN
b. Grease Rack. N ’ '

(1) Particular care shall be taken to maintain cleanliness in
area around the grease rack as well as;in the rack itself. Be sure that
grease connections are fast fo car connections when greasing a car. At
the close of work each day, cleat and grease rack and floor.

2. Ventilation. - ) _ . E;> ! |

a. Garages and repair shops shall be well ventilated for protection
of service personel against accumulations of carbon monoxide. If these
Spaces are not equipped with adequate ventilation, doors shall be
opened wheneVer engines arg rumning. :

3. iilumination. \\\\\ ’ ‘ ™~

-

a. Adequate illumination shall be proyided and utilized for all

4, Safety During Repairs. 0 ; . X

r

.a. Use warning signs or barricades to protect personnel when con-
struction, repair work or painting is in progress.

5. Avoidihg Trippfig Hazards. . 7
a. Covers on sidewalk, boxes, fuel tanks and pipe openiﬂgs shall -~
be flush with surfaces and shall be kept closed when not in use: All o

tools and equipment, shall be kept in their proper places whenhnpt in use
and shall part-culdarly be kept out of walkways to avoid’ tripping hazards.

* « o/
7
/

s -

(1 of 9)
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PROTECTION OF PERSONNEL ) . ‘ >

) N ’
v _ SCBT-334.2-CM-IS-1.1.1.2

s

The following personnel protective equipment shall be used by
workmen in a distribution center, garage or workshop.

¢

¢

1.  Apparel Required.

a. Mechanics shall wear goggles or face shilds, rubber gloves,

‘ aprons, safety shoes and special gloves as needed.

2. Goggles. - . .

a. ’Goggles shall be worn for all grinding, welding, chipping,
cutting and when using compressed air, or for similar operations
designated by local command. The object of tinted filter linses is not
only to diminish the intensity of visible light to a point where glare
is reduced to a minimum so that the welding zone can be readily seen, '
but also to protect the welder from harmful infrared and ultraviolet
radiation from the arc or flame.

5 . ’
3. Prohibited Against Rings.

a. Rings shall not be worn bv workmen servicing batteries or
working on motor vehicles.

FTRE PREVENTION | .

1. Fire-F;ghtiqngpparatus
-

a. Fire fighting apparatus shall be kept in proper working condition

) and weXl distrubited with locations marked in accordance with NAVDOCKS

P-309, Application of Color to Shore Establishments. Garage personnel
should be trained in the operation of this equipment.

RN
By

2. Smoking. . ] N

a. ‘Smoking o) the carrying of lighted pipes, cigars or cigarettes
near pumps, battefies or vent\ pipes shall be prohibited.
\ -

>

EQUIPMENT AND TOOLS !

The per inent precautions of Chapter 14 apply in addition to the
rules in th chapter -

1. General Rules.

a. Keep tools in their proper places when not in usé.

b. Use only the correct tools for a particular job.
a , .

(2 of 9) .
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- .
0

c. Never use defectlive tools.

d. Keep tools and hands free of grease. Clean tools with an
approved solvent.

e. 'When using a har on springs, work bar away from. the face. N
. »

f. Lift small batteries witﬂggéicery straps designed for this
purpose. On large batteries use 1 ated lifting bridles deaigned for
this purpose. 6

? - i

2. Blow Torches.

w3y

- 3. Grease Guns.

. » 4

a. Blow torches shall not be =:sed to clean crankcase, transmission,
radiators or,grease guns; steam, hot water or. othet suitable degteasets

shall be emploved for this purpose. -

o

E]

‘a. Grease guns must be.handled carefully and used only- for the

’putpose intended. Serious injury has resulted when grease has been shot

out of a grease gun in hotsepla) NEVER point the gun toward another
person.

4, Lube Dispenser.

a. Keep “cthe dispehset whet; it will be out of the way and check
it at regular intervals for leaks. .

5. Mobile Grease Cart. .

t

a. The mobile grease cart must returned to it's proper place
immediately after it is used and the hose must never be left lying along
the floor. ' . ) "

REPAIRING AND SERVICING &4EHICLLES

1. Body and Engine Work.

a. Entering the garage. When a car is being driven into a garage
personnel shall stand well out of it's path Nevery try to service a
moving vehicle. -

~

-2 B
"7 b. " Securing thHe hood. “Work whall not be started under a hood of
a vehicle unless the hood has been firmly secured in the open position.
Hood holddown clamps aqr locking devices shall be kept in good condition.
Additional holddown clamps: 'should be instaL;ed where necessa:y. o

(3 of 9) X
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. ¢. Broken glass. Care shall be taken to avoid injuries from
broken windshild, 1light globes, lenses or jagged pleces of metal
around the car.

d. Radiator. 1If, the vadiator is steaming, the hands should be
protected with a large rag, and the steam allowed to escape before .
removing the cap entirely. Matches shall not be used when looking into
a radiator.

e. Crarking the engine. If it is necessary to crank an engine by
hand, the brake must first be set and the gearshift placed in ,neutral.
In cranking the handle should be grasped with the thumb alongside the
fingers and not around the crank. If possible, start the engine by a
series of quick pulls. Spinning should always be startéd with an ’
UPWARD PULL; never with'a downward thrust.

f. Lifting heavy parts. To pxevent personal injury when ,
removing or replacing heavy ﬁhrts, such as gear units or hub and drum
assemblies, mechanics should always use & hoistl jack or dolly. .

> * g. ¥ Restriction on leaded gasoiine.' Do not use gasoline
. containing tetraethyl lead for anything but motor fuel. If this type
of gasoline is spilled gh the body, wash it off thoroughly; as it is a '
deadly poison. .

»

2. ' Vehicle Stands. Approved metal vehicle stands shall always be used
when work is being done under a vehicle from which the wheels have been
removed. Wooden blocks or horses shall not bé used for this purpose.
Hydraulic 1lifts are permissible v .

3. Dump Trucks. Before starting repair on a dump trucke with the dump
body in-a raised position, the body' shall be secured by inserting the
safety pins in the safety locks or in the absence of such locks, the body
shall be secured with sturdy blocki:; or triangular steel stands designed
for thia purpose.

¥

'411 Working on Raised Vehicles.

a: Jacks.

(1) Iuspection Jacks shall be inspected visually for cracks,
looseness and wear. If there is any doubt about the condition of a
jack, it must not be used.

(2) Blodking. ®&e certain that a véhicle is properly blocked
when working under it. Do not depénd entirely on jacks.

(3) Centering. Center the service jack on the jaxle when a wheel
is to'be.removed from a car. The jack should always be set on a solid
footing. . ’

-

(4 of 9)
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N . ’3 'i
(4) Capncity. Never use o jack for a load in excess of -t's
ruted capacity. >

(5) Handle.  Place the jeck so that the swing of it's handle
will be unobstructed. Never leave a jack standing under a load with the
handle in the socket. . ’ : .

(6) Keeping clear. Never lean over a jack handle or handle

‘socket under load. Keep the body clear of*the car, in case it should

suddenly start to roll.

-

b Hydraulin_liﬂis .
v -

' " (1) Inspection. 1Inspect hoists at regular irdtervals for oil
leaks, oil level and proper lubrication. Check overhead connections at
regular intervals and make frequent inspections of safety locks on gears;
the teeth of gear locks should not be worn or chipped. Never use a
defective hoist. - < .

(2) Putting vehcilé on 1ift. Do not stand in tront of a hoist
while ‘a motor vehicle is being guided onto it.

-

) (3) Securing {fehicle. Never permit occupants to remain in a
vehicle when it is to be 1ifted. Be ‘sure, before lifting a vehicle,

that the ignition is off, the gears are in neugral, the wheels are blocked .

and the doors are closed.

*
ae

(4) Fréewheel lift. 1If. the freewheel type of 1ift is used, be
sure that the car 1s properly balanced. Raise the 1lift just enough .
to take the weight off thef#%heel, check the blocks and kmee-action -
plates to determine whether the car is resting properly and set the’
hand brake. .

(5) Raising the hoist.

H

: (a) When the hoist is raised, use the safety leg and
check to see that safety Catches are secured.

(b) Never rdck the car when the hoist is raised.

-

A

¢

(¢) Raise and 10wer the car slowly. Do not try to rush the
action of the hoist, as the gears may slip. .

(d) Do _not attempt to. raise a vehicle that may~be-heayier
than the capacity of the hoist.

A

(e) Except for cleanihg purposes, never raise the hoist
when it ‘1s not in use

(6) self protection during work. When working on, raised

-

objects, stand in such a position that your feet will not be crushed if
the object should fall. ~

(5 of 9)




"5. Car pits.

SCBT-334,2~CM~IS-1.1,1.2

14

s

a.” The use of existing pits, elevated racks and various mechanical
1ift8 for lubrication and other works is acceptable but not;recommended
except pits used for railroad equipment. Twin most adjustable hydraulic
air-oil operated, flush-floor mounted lifts are recommended for this
purpose and shall be specified in new construction. In the use of
existing pits, the following precautions shall apply:

-~/

N (L) Oonly approved cleaning compounds shall be used in car pits.
Never use gasoline or other flammable solwents.

(2) Do not place tools or debris on pit steps and always Reep
the the steps freé of o;l and grease. .

(3) Arrange‘for proper lighting in the pits.

(4) Keep the drain open.

(5) Erect édequate safequards around pits.

(6) Do not allow u;authcriied personﬁel in pits. .

(7) Keep guard chains for pits in place when the pitéﬂare not
in use. ' o

<@

6. Charging Batteries.

a. Beware of burns and shocks ywhen charging batteries. Use rubber *
gloves when necessary. .

b. Vent caps should be replaced before attaching or detaching
charger cables; fumes arising from batteries in the recharging line,

are flammable.
=

c. Be sure that conqectibns to batteries are prdberly made and secuted.

d! ’Care shall be used in handling battery acids. When preparing
electrolyte, the acid shall always be poured into the water. »

-~ +e.. Never-''flash" or.short-circuit a battery to test it's strength;
As stated above, the hydrogen gas is highly inflammable and a spark may

cause an explosion. :

° 4

7. Installing Tires.

a. Removing hub cap. When removing a hub cap, hold one hand

'against=the side Q£~Ezf_fif*so that is does not fly into your body when

it is released.

7
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1 -

5 Removing the Tire When removing a tire from a wheel, remove

the coﬁe from the valve stem and turn-the wheel until the stem ig on
the lowerquarter, whichcan be rolled off the wheel onto the ground.

Such a bro edure ls particularly useful when changing truck or bus tires.

racked Rims. 1In replacing tires, take care that the rims are
in good Hondit{on and that’ the lug nuts are tight. 1

1 - 4

d. /;Lock Rings. See that the lock rings are properly installed.
This shpdld be done before the tire is fully inflated.

eL Infiating the Tire. InSpect a tire for defects and determine

th
face away“from it; never hold it between your legs. Tires on split

wheels mtét be deflated before removing the wheel from the vehicle and
inflated éfter installing the wheel on the vehicle. ) A

f. Installing Tire on Wheel. When putting a tire on a wheel, turn
the wheelxuntil the opening for the valve stem is on top. Then, resting
the tire qgainst the wheel with the stem on top, stoop, place hand on ‘
each lowen_quarter of the tire and 1lift it into place. ' \\‘\
i )
&plit Wheels. All bolts on split’or two piece wheels must be
tightiy secured before inflating tire.  Tire must be deflated before
loosénihg MOlts. v ’ .

8. f So&idm Filled Valves. Automotive shop mechanics and supervisors

shall beé familiar with the hazards of the metallic sodium found in ¢ ‘ -
¢ "sodium,f led" engine valves. Special provisions should be made for'

the temﬁo:aty storage "and disposal of the parts,when they are replaced.

They shplﬂ not be discarded to the metal scrap pile, but shall be shipped

... La the nearest naval ammunition depot for proper disposalfg They shall

be appnopriately tagged for identificat%pn

4 VY

L 4

mum? :MOTOR vzuxcuss ) 3 ‘ EA

. 1. Aﬁkhotized Personnel. Only authorized personnel shall be allowed ~
~to fueI motor vehicles and they shall have a thofough knowledge of the
haZagﬁs involved.

a

2. ,Care 6f Pumps. ) - ' f N

I'4

\

!a. If ‘The pump is electrically operated be sure that the motor is
snut off after the gasoline has been delivered. :

{ b. Check at ‘regular intervals for leaks at pipe connections,
stuffing box and meter. If leaks are fouad, do not attempt to repair
them. Ca]‘a repairman, and keep the pumps out of service until the

repairs have been made.

s

H L o (7 of 9)
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e . G. Have the base balts secure at all times. Lo

Qh’ d. Do not attempt to make electrical repairs on pumps Call a |,

serviceman.

3. Using,Fueling £quipment. :

+ a. Equipment‘Maintenance. Do not uSe leaky hose, pumps, valves or
faucets. Arrange for them to be repaired at once.

——

b. Gasoline Containers. Gaspline shall not be left standing in’
unlabeled tqntainers; metal safety cans must always be used If gasoline
ig to be ca ried away, it shall be done only when in ‘the ‘metal safety
canthight capped‘and suitably marked.

\ c. utomatic Dispensing Nozzles. Automatic shut-of f dispensing
nozzles may be used without attendancd, only if the nozzles are approved
.and ltsted as such, with limitation by the Underwﬁk;er s Laboratories, Inc.
When such nozzles are used without attendance, the following precautions

‘shall be observe& . '1:":‘:“@":'
(1) The engine and lighﬁs of the vehicle being fueled shall be
A shut off. .o ‘3 , . )
- (2) Exhaust extensions of operating internal combustion engines

shall be at" least ten feet from the point of fuel delivery.

(3) Each automatic shutdoff nozzle shall be checked daily by
attendants for wear or damage, shall be checked weekly by the station
fire depaxtment personnel, and rbmoved and repaired or adjusted by a

~ manufactyrer's representative at six-month intervals or after
50,000 cyclesxﬁﬁ'ﬁmexation, whtchever comes first. Records of ‘these .

,-" (4) A S0 pound wh@eled C0? or '30.pound dry chemical extinguisher -
shall be provided at each "service station where such nozzles are used.

) f (5) Attendants shall be fully instructed in the regular inspection
of ‘the automatic shut off nozzles and the use of the fire extinguishers.

”

; é Fueling Procedures. = © o L
& v
e' N 8 v 4
i a. Bonding. To prevent electrical static discharges, tank and
#* nozzle shall be kept in metallic contact while gasoline is being poured
into the fuel tank. This rule applies to all kinds of motor vehicles

&
&
&
- - jf and expecially to, gasoline trucks. , —_——

£~

.
o

v,
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b. Proximity of Annterinas. T‘!;fueling of motot’véhicles in the
do

iaial PV

proximity of anntenas and antenna leads should be avoided or
conducted with specidl precautions. An ungrourded automobile ungroutided
f111ing nozzle or pesely the attendant's body in,cloee proximtyy to
trunsmitting antennas and down leads, may.produce ®sparks sufficient to
ignite gasoline vapur -when the nozzle comes in contact with the tank
opening. Pump nozzles must be grounded at all times and motor vehicles, s

" when fueling, must also be grounded before_ opening the tank. PR

.

. ¢. Danger from Fumes. To mjinimize the effects of gasoline’ fumes,}
the face should be turned away, from the fuel pipes while making -

" seat, do not permit, the:nozzle to toudn the battery termin

* the gasoline from the bowl when .securing the pumps. . ‘

.« deliveries of gasolinea Always drain the hozzle befgre removipg it ';

fYom the tank of

"W
d., Batter Terminals. If the gasoline taﬁE/I;/Iocatea 1der  the

- e.{.Danger of,Oveffilling. Take special care that fuel tanks aﬁg
not filled to overflowing. This is particularly important in the -
case of motorcycles. ‘

t

5. Fire During‘}ueling. . ’ oo

* a, If fire should break out in thg'fuel spout duriyg\iug}ing,
Yegove the hose from the tank immediately and smother the fire with
C0“, dry chemical.or foam exCi;sgjehers, dirt, sand or a wet cloth

(preferably chamois, if it is g¢ailable).
‘ t

“ . . -

.6' After-Fueling Procedures. a
a. Ca;s and Plugs. Replace céps or bplus securely immediatelf

‘after using drums or barrels containing gasgline. Caps and plugs should

be in place when drums or barrels argGgppty and these cohtainers should
be removed from the garage as soon asNpossible. ’ R )

b. Pumps. If the gasoline pumd is of the visible bowl type, drain X J 4}* j

3
c. Measuring Cans. Turn empty measuring cans bottom up and dry " ' * _AJ
-~

—them thoroughly begoreAstoring them.

d. Personal Hygeine. After handling gasoline, mechanics should wash
their hands thoroughly before'eatipg.| Clothing that has become soaked = _
with gasoline should be.changed immediately, to prevent possible burns
and dermatitis of the skin. Gasoline|soaked rags should never be carried
in the pocket. ’ '

B
. ‘ »

,
LI ' . ‘ RN ) .
, , A
- . N . v
.
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K " NAVAL CONSTRUCTION TRAINING CENTER S ;
,PQRT HUENEME, CALIFORNIA 93043 g
SPECTAL CONSTRUCTION -BATTALION TRAINING COURSE (SCBT) 334.2 -
R N ] . b
Classificatidﬁ, 'Unclasslfied N
Topic: Engine Tune-Up (Diesel) II Terminal Objective: Upon completion of thiis course each
. student will be able to restore diesel engine performance .
Average Time. 19 Periods (Qlass) . to manufacturer's specifications through troubleshooting ang
' 40 Periods (Pract) . analyzing diesel engine fuel systems in their entirety whils
~ making minor and major adjustments to those components that
Instructional Materials: ' directy effect engine performance. Procedures will be
p o . ‘ outlined in a job sheet. Each student will use approp-
/A. . Texts: . riate handtools, special tools and shop equipment to test,
. ' adjust and replace :fuel system components that fail to
~ 1. Roosa-Master Fuel Injection Pump for meet manufacturer's specifications. All performance will
International Diesel Engines from comply with manufacturer's specifications without deviation
1SS-1042-1. ) as specified in the job_sheet.
2. International 429 Series Diesel Engine, Enabling Objectives: Upon.completion of t:his\t:opic' edch
* 185-1503D. : student will be able to restore diesel engine performance
: ) A ' to manufacturer's specifications through troublshooting
3. Cummins Tune-Up and Trouble-Shooting and analyzing diesel engine fuel systems in their entirety
Bulletin No. 983643-CE. o, hile making minor and major adjustments to those component{
_ ' /Ehat directly effect engine performance. Procedures will b¢
' 4. Operation and Adjustment PT Fu;i ' outlined in a. job sheet. Each student will use. approp-
System Bulletin No. 983438zA. - * riate hand tools, special tools and shop equipment to test,.
. ‘ ; ! ' 3 adjust and replace fuel system components that fail to meet
. 5. Caterpillar Service Manual. ' manufacturer's specitications. All performance will comply
K with manufacturer's specifications without deviation as
6. In-Line 71 Engines Engined Detroit . specified in job sheet. oo . —
’ * Diesel Maintenance—68E177 p x N i T y
B, - .References. N ‘ . /
fi ::f 1. Nome. - . & . .
. Tl , (1 of -43) .
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C. Tools and Equipment.
1. Tools.

a. Mechanic Hand Tools Kit, F/2 mea,
NMCB Assy. B o

v e e,

b. Aiesel Test-+and Service Tools Kit,
NMCB Assy.

2. Equipment.

a. Caterpillar Model D3306, Diesel Engines.

: c. Cumming Model NH 250, Diesel Engine.

*

d. General Motors 6V-71, ﬂiesel/Engine.

A

D. Training Aids and Devices.

1. Films: .

Yooa. "Opération Hourglass," Cummins Engine. "¢

Company.

b. -TF-55-2368, "Injector Timing for GM
Diesel Series "71" using 70, 80,
and 90MM Injectors.”

2.( Tranéparencies.
a. GM Diesel Valve Adjustment;/
b. Setting Injector Height, GM Diesel

Engine.

’

b. International Model UDT 429, Diesel Engine.

(2 of 43) ‘ : ) ' ‘
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!
Criterion Test: Tune a specified diesel engine to re-
store engine performance to meet manufacturers
specifications, using appropriate handtools, special tools
and shop equipment. He will adjust valves, set low and
high idles, troubleshooting, analyze and isolate diesel
fuel system malfunctions. All performance will comply
with manufacturer's specifications without deviation .
as specified in the job sheets SGBT—334 Z—CM-JS 1.2.1. l d
and SCBT-334.2-CM-JS-1.2.1.2, o

Homework: ,None.

-

I
{
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Caterpillar Fuel Pump.Lifter Conétruction.

Hear between CatefbiLlar Injection Pump
Plunger and Lifter Yoke. -

e. Caterpillar Fuel Syétem (Fuel Flow).
f. Examples of«CatenéLllar Rack Settings
(3H1690) . . / )
g. Timing the Chtefpillar Rack to the Pumps .,,
h. Setting Caterpillar Pump Lifter Height.
3. Slides.
"a. Series of ‘slides showing proper ﬁrocedures
in installing Kiene test equipment on the
engine as illustrated in section 2,
pp. 39 - 43, in service manual for Inter-
national Diesel Engines, Form I1SS8-=1042-1.
# b. Series of slides showing proper tune-up

procedures for Cummins, NH250 as ‘outlined
in Cummins Tune-Up and Trouhleshooting
Bulletin No. 983643-CE 3-71 pages and

"{1lustrations as required.

4. Llocally Prepared Materials-.

a.

Job slieets.

(1) sCBT-334.2-CM-Js-1.2.1.1, "Diesel Engine
Tune-Up Cummins with P.T. Fuel System."

"

(3 of 43)°
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(2) SCBT-334.2-CM~JS-1.2.1.2, "Diesel Engine
Tune-Up, International with Roosa Master
Fuel System." :

(3) SCBT-334.2-CM-JS-1.2.1.3, "Diasel Engine
Tune~Up; GM In-Line and V6-71."

b. Class Notes. ‘.

k]

(1) SCBT-334 QZ'CM.'CN-]- Qz 0101, "Engiﬂe
\ Overhaul (Diesel) II." . .

{

(4 of 43)
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QUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY STUDENT ACTIVITY

|
I.  Introduction to the Lesson: ) ' .

A. Establish contact. . I.A. Introduce self and topic.

1. Name: $

v

2. Topic: Engine Tune-Up (Diesel) II

B. Establish readiness. . I.B. Motivate student.

1. Purpose.

) -

2. Assignment. s
C. Establish effect. : I.C. Bring out need and value
‘ of material being presented.
1. Value. ,
a. Pass coursé. . ’ )

~b. Perform better on the job.

* ¢. Get advanced.

Sz %
d. Be-.a better mechanic.
D. Overview. . I.D. State iearning"ggjectives. :
. 1. State information and
. materials necessary to guide ° )
student.

v (5 of 43) *
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

1I. Presentation:

A. General checks. II.A. Demonstrate these checks
: on any actual engine applic-
NOTE: The following items are common to most ation, either test stand
engines and should be checked prior to mounted or actual piece of ’
) actual work of engine tune-up. equipment.
7 . . .
1. Air systems.’ | A.1. Perform general
’ checks prior to tuning
a specific engine
either test stand
mounted or gctual
piece of equipment.
a. Air cleaner. — 1 ' »

(1) Dry type. ’ ' -

(a) Blow clean with low pressure
f ‘ air from inside to outside.

(b) Replace if o0il soaked or shows T , v
evidence of any holes. .

(2) Wet type. .
o (a) Wash thoroughly in solvent and ’ ) u o
& dry. : -
~(b) Refill only to manufacturer's .
g ) specifications. - * /
b. <Related piping. 1.b. Explain the importance

of having a clean air system. ’

-~

6’{ R , (6 of 43) ’ .
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QUTLINE OF INSTRUCTION NSTRUCTOR_ACTIVITY STUDENT ACTIVITY

(1) 1Inspect hose and clamps for tightness
and damage. -

. (2) Inspect acceséible gaskets on air A\H- .

. y connections and intake manifold. “ “%

! NOTE: Dirt entering the air system can ruin
/ any engine in  very skort order.

.

.2. Stress proper, care of
turbocharger and related
components.

2.” Turbocharger and manifold piping.

a. Inspect for any signsof excessive passin

= through the turbocharger seals. .
- b. Consult manufacturer's manual for <
procedures to troubleshoot turbocharger). \
c.- Inspect turbocharger oil supply and dyain )
) lines for kinking abrasion or other
¢ damage. ’ ¢
3. External fuel system. g /
' a. Check for fuel in fuel tank /
N
b. Inspect all fuel lines for kinks, leaks
e or abrasion damage. / -
. A
¢. Check fuel filters, change if needed. , SN —~
4. V-belt drives. ) » ‘ - . . _ ‘
L a. Maintain proper belt tension as required w .
[ by manufacturer. ‘
|

N : o (7 of 43)
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OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

b. Replace worn belts.

5. Batteries. ' 7 ‘ i *

.
N . . \

a. Check terminals, clean 1f required.

b. Proper electrolite level.

-

. B. Caterpillar engine‘tuneLup procedures

g.‘ ‘ ’ . X’\\

a. Bring engine‘qg to operating temperature. K

« 1. ,Valve adjustment.

b. Remove valve covers.

c. Position number one cylinder to T.D.C.

-

P ' NOTE: If usffig the "Buddy throw" method, you

-, ©  may start withsfny cylinder in the engine

firing order provided that cylinder is on~ ~ !

oo o © T.D.C. and it's running mate is in the rock - -
: ~ 'position z ; C

“ ( ,odo Using a feeler gauge of a specified thickness
& J set both the intake and exhaust valves of o

. that cylinder. -

“e. Set the remaining ‘valves in the normal firing ; . ’

order of the engine _ ) C e
e 2. Compression release adjustment. B.2. 1Issue Caterpillar Service B.2. Observe demon-
. ' . . Manual and take class to shop stration and follow
y ’ " and demonstrate procedures-for procedures in.manu- .
) ’ valve and compression release facturer's manual.
] ' ' adjustment. . /

(8 of 43)
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QUTLINE OF INSTRUCTION K INSTRUCTOR ACTIVITY STUDENT ACTIVITY
"a. MaKe after valve adjustment, prior to , ! ’ )
going to next cylinder. | ; . _ ‘ - - S
b. é;ﬁpression release-in RUN posi;iqn4 e . { -
- .....»‘ - ———— BRI ’ ¢
c. ‘Adjust cap nut to obtain 0. 025" - 6.030" . : (
clearance between the rocker arm and the - ’ S ;
compression release push rod. . , . ) ) . > , ;
B e . 4 . ', * N 3 v -
Fuel pump lifter. setting. ’ . .
a. Clean pump housing.
t“femove fuel injection pumps. ' ;
. ) 0 a
(1) Keep 1in order. . ‘ ’ , .
. ’ e “
(2) Replace yokeé with visible wear.
. } .
c. Disconnect the rack from the governor . ‘
linkage. . .

Détermine lifter setting.-

(1), Check the specification seccion of the Cn
‘ manufacturer's manual.~

“ . ' N ‘ . . ‘ »
I L)
Position engine. Te . j/f ‘

(1) T.D.C. compression, corresponding _ A ’ ] 1 n
cylinder. ’ N

’
e

l' N 4 ‘

(2) Observe valves for proper positioning.

A oA ' A

Heasure distance.. ’ .

: ‘ (9 of 43) 71 )
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OUTLINE OF INSTRUCTION , msmuc*rox ACTIVITY .~ STUDENT ACTIVITY

(1) Pump housing top to lifter yoke : & T ’
! contact point. a _ '

(2) Use depth micrometer.

.

Aﬁjustmentﬁ

(1) If variation'exceeds 0.001".
’(2) Usé special wrench if available.

NOTE: #o;insurg lifter was set a proper position i . ¢
: rotate engine a few more degrees in the '
- . direction,of engine rotation and recheck o '
. ; . distance. Distance should be lgss than ' "
( the original reading: k B . ‘
/ E ¢ . R ;;

h. Continue checking in normal firing order
of engine )

o,
v S -,«,n..u- + »
PR .

K .
s o st i
- e T e v nrrias oo DS SV A Sl G T
.

-~/

4. Fuel pump rack setting.

; " a. Disconnect the rack from the governor .

) linkage. .,
‘ (1Y Eliminate governor spring tension . . . . v
/ . on the rack. ) - o LR g pemm .
<</ /b.' Remove fuel injecticn pump. :

P

/ (1) Nearest governor.

c. Insert rack setting gauge 3H1690.

’ (1) Align the mark on the gear of tfie / . -
" . gauge with the mark on the fuel rack. ’ . ,
e

(10 of 43) o N
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i. "Replace injection pumps.

S 1

SCBT-334.2-CM~IG-1.2.1

OUTLINE OF INSTRUCTION \\\5 INSTRUCTOR ACTLYITY STUDENT ACTIVITY

d. Remove housing on rear of the fuel pump
housing. : )

Y

"¢ (1) Gain access to the torque spring and
shims. ' « \ ,
’ ¥

Determine correct setting.

(1) Refer to manufacturer's specifications.

Move fuel rack to full fuel position.

(1) Collar on the/éack touches but does
not move the torque spring. .

g. Adjustment.
- ' (

(1) Add or remove shims to obtain proper ot
rack setting on the rack in the correct

position.
» f.' . ;
emoved, be sure the ) : ,
‘ , ;
4

NOTE: If shims are added or r
' paits are re-instated in the proper }ocgtion. )

h. Remove gauge.

N P & e e s

. ‘(1) Align the mark on the pump plunger
gear segment with the mark on the

fuel rack.
J. Connectzfuel rack and governor linkage.‘ o / . ‘,‘
5. Governor speed adjustment. “ ‘

. (11 of 43)
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. : SCBT-334.2-Cn~1G-1.2.1
OUTLINE QF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

a. Low idle speed.

v
(1) Turn idle speed screw.

(a) “Top of governor housing.

——r

() Clockdse to decrease the speed. *

(c) Counterclockwise to increase the
speed. . ' . ' . . A

(2) Set to manufacturer's gpecificafions. . : o ’ . "
b. ‘High idle (governed speed) adjustment.
"(1l) Turn high idle speed screw. _ '

v ) (a) Top of governor housing.
(b) Clockwise to decrease the speed.

A)

(c) Countercloskcwise to increase the ' ' ; . .
speed. : <

. (2) -Set to manufacturer's specifications. b.(2) Demonstrate fuel pump b.(2) Follow tune-up
1 . . . i ', o lifter setting, -rack setting procedures ¥hile T Q
' and governor speed adjustment. following steps given .- .,
in service manuyal.

e,

. b.(2) Direct and supervise, b.(2) Follow demon-
. ’ ///’_—~\J * ° student particle in tune-up stration while
s A u(f of caterpiliar diesel engine. referring to step in
’ . ' ; manufacturer's
manual.

"
.
E ~
- -
o
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QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

Cummins Engine Tune-up Procedures.

‘1. Injector remoéal, inspection and adjustment. ¢ ' ‘ <
A o

a. Remove roeker covers. N

NOTE: Check the inside of the covers for',
pres?nce of water condensation

‘b. -Loosen the injector rocker levet adjusting N \' . ) .

nut .on all cylindersv o<

[—

. - 4 & c 11.1,,»"1 .
.c. Rotate engine until the first "VS" mark e et e

on the pulley or damper is aligned with
the indexgmark on the housing.
- d. Take the adjusting screw out of the
center, rocker lever on the Cylinde: that
is T.D.C. corresponding to "VS'" marks, Vs
e. Remove injector. - ' v :
-
NOTE: If type 'D" injector remove the link
“B" and "C" type injectors the link/is .
‘not removable.

f. 1Inspect injector for any abnormal wear or
conditions. .o . .

4

g. Clean the cylinder head injector seat\bf
all carbon.

(13 of\23)
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b.(2) Practi .
caterpillar engine
tune-up using-
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: - SCBT-334.2~-CM-1G-1.2.1
QUTLINE OF INSTRUCTION ' INSTRUCTOR ACTIVITY STUDENT
A = P '.

’ NOTE: A shaped stick and rag, or a suitable , -
cleaning hrush will suffice for this
operation. Never use any hard tool for

this procedure.

» - -
h. Install new seal rings, lubricate and &
Jinstall injector. into the head. -

NOTE: 1Inlet screen has to be positioned at
‘ 12 to 1 o'clock as viewed from the fuel
! pump side. ’

i. Place a clean rag over the injector. '
Using a hammer handle positioned on .the
rag over the plunger flange, snap the
injector to it's seat with a sharp hand
blow on the hammer head. -

j. Assemble the link .in the plungér and engage-
the rocker lever.
/ L4 t
k. Use an inch/lb torque wrench and in a
N near continuous motion draw the injector
. + adjusting screw to it s speciﬂied torque.
{ B . & 1 .
e NOTE: )After the flirst injector -has’ beEn inspeegedffa%? o s S0« v a ,
S \ add “foundt8 e it good conditidd, g™ ¥ - A A SRR
- not necessary to Inspect or remove other
injectors unless the engine runs, as though
there is a faulty cylinder.

]

. 2. Vaive crosshead adjustment.

Loosen the adjusti;g screw lock-nut and L
back off the adjusting screw one turn.

-
1 3
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NOTE:

/ ’ b.

< 82 -

b.

- -~ ~ -

c.

~ e.

3. Valve adjustment. 7 J

a.

+ ', OUTLINE OF INSTRUCTION

Use light finger pressure at the rocker
lever-contact-sarface to~hold crosshead

in .atact with the valve stem nearest the
pushrod.

Turn adjusting screw down until in contacts
‘it's mating valve stem.

. d. %gt new. crosshead and guides, advance-
- Ladj,ustin&jgr.em,zoﬂ _more _to straighten _ __

the stem in- it's guide, worn crosshead :
may be advanced 30° to the straighten
the stem in it's guide.

Hold the adjusting screw in this pbsition
and tighten locknft to specified torque.

T
¢

-

On engines’équipped with compression release
apparatus be sure that ‘shaft is properly
adjusted before adjusting valves.

Using a specified thickness gauge ®urn

. thé adjusting screw to obtairf-a good ,
contactéggtthe thickness gauge.

Adjust both jthe 1ntake‘ﬁhd exhaust valves.

Tighten

(15 of *43)
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51

STUDERT 'ACTIVITY

e )

¢

Y

3.c.’

»
-

Issue job sheet and take

~clads to hhﬁp} demonsgrate
1njected seryice valveycross-
a

djust and v

adjustment

- ¢

3.c.

Observe demonr Y
- stration afid follow |
.steps outlined in
job sheet.

\\

2R
’{; —-
, M

oS (\
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~ OUTLINE QF INSTRUCTION . - ‘;P
- 7 '
d. Bar engine over in direction or rotatfon
. e and firing .order, -and .set the rest of the-
’ injectors, crossheads and valves.
e. Install valve covers.
v 4, Fuel pump. ’ a ',
' s
a. Fuel pump filter scrédens. L
' (1) Remoye cap.. ,
: ‘EKZ) Lift screens out and inspect
\ * 2
magnet for metal particles.
NOTE: Large particles show excessive wear in
. - 8ear pump. . .
% t N . R LY
; (3) Clean_gcreen.
(4) Re-install and torque to specified -

limits, o %,

(1) Attach tachometer to the drive
. ouELet o top of the fuel pump -

(2) Remove pipe plug from spring pack

COVEI’ .

(8) ' Turn idle screw in to”increase or
. _out to ﬂecrease ‘speed.

- e '
»

. ’ (16 of 43)
. ] . 2 N
\ e !

v

SCBT-334.2-CM-1G-1.2.1

¢

?"“l

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

v




." R

o SCBT-334.2- CM-IG 1.2.1 s y
* QUTLINE QF INSTRUCTION / ’ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
Y , - ¢ ’ - R o
/ v - -
. (4) Replace-pipe-Pluge-—~ ~mmm an ciim e e e e VA S
“\\\ NOTE. Engine idle speed changes when the housing ) )
. fills with fuel. '
. b. High idle. .
R ‘ &
(1) Attach tachometer to the drive - -
outlet on top of the fuel pump. o _'“
NOTE: If high idle has to be changed, shims will -
- " have to be installed or removed from beneath
the governor high speed spring and the . ” .
high - speed spring retainer.” : s e
(2) Shut engine dowm. ¢
T (3) Remove spring pack cover. Ty,
- (4) Remove snap ring.
. . -
(5) 1Increase of decreaseshims to regulate .
{ * engine speed. Each .001 inch shim * ' ki .
will increase or decrease engine
speed by 2 rpm. ‘ ‘\
NOTE: Never set maximum speed to please an - .
operator. .
— e e . I l — —— _ o - ,‘, - . — - P ,,Jiﬁ .
c. Rear throttle sctew adjustment
(1) Remove 1/8 inch pipe plug from the ’ I o
side of the fuel -shut-off valve on N
top of the pumps ang install ST-435
. pressure ‘gauge. ~ ve .
. . ’ . ~ . 8 7
80 " g ' (17 of 43)
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(2) Start engine, puréé air from the pumps.
(3) Snap the throttle fully open and care-
fully watch gauge. .

NOTE: This procedure has ‘to be done two or three
times to get a correct reading. e e e

until the highest fuel manifold -
' pregsure reading is obtained. ,
, (5) Turn screw inward until pressure
P drops 5 PSI.

(6) Lock screw in.place.

NOTE: -Refer to specification sheet for the engine
) model. Keep in mind that snap fuel pressure
* readings are 3 to 5 PSI higher than a steady
reading would be under load.
d. Forward thbottle screw or throttle linkage
adjustment. Voo ~

(1) .Operate Xarmed-up engine at idle speed.

until engin begiﬁs gaininghw‘eed.

° (3) Back .out screw two turns and lock.

(4) Remove spriﬁg'back cover plug and
adjust governor screw. ~

‘ (5) (1) 5 - 10 below idle speed.

(18 of 43)
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(A)M_qun%;hgm;gar_throttle screw out o
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 OUTLINE OF INSTRUGTION

© (6) Replace plug and run engine ™~ . : _—— L el

until all air is purged from

system.
v

(7)_ Turn forward screw inward to obtain
corrzﬁt idle speed.’

e. Checking pump operation.

. INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

"\65

:/,//

9

* (1) Maximum manifold pressure.

(a) ST-435 gauge installed at shut- . ~

off valve.

3

g O Operate engine 404 rpm below
governed speed. . . C

(c) Accelerate to governed speed.

/;f/\\ ’ 1. Observe gauge for specified
.- pressure. ]
\ C -
2. Maximum pressure is adjusted
by removing or installing
shims in,pressure regulating
valve. .

4

(2) 1Inlet restriction check. ' ' “ T

N (a) 'ST-434 (Vacuum Gaige) imstall at
gear pump inlet:
[

(b) Operate warmed up ehéine 5 minutes -
after installation gauge.

© ) 5 N
», » * .
(19 of 43) ) ~
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e T OUTLINE OQF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
. _ L . ~ > —— ——— - . alven T L g - —
- 1 . 1] ) . o _}% <
ek Aaaeamme s ian e 1. To purge any air in system. o o Eot g r e D TETTE
’ k . (c) Observe gauge readings, » )
1. Should not exceed 8" to 8.5" / » , R
5 vacuun., - ’
N ~ , , . ’ . / k]
. (3) Suction side dir leakage check. ) )
. . R M B —_— - - - \‘
, (a) 1Install sight gauge on pump inlet - .
‘ side and operate engine. .
[ ‘ ’ - 7 B .
s 1. A 1/2" line of large bubbles (a)l. Take class to shop and (a)l. Follow demon-
indicates an air leak. ~demonstrate fuel pump service. ! stration while
. - 1. ' ‘ referring to job
. , ‘ : sheet. :
. ¢ ’ . éwect and supervise student Practice tuhe—up of
. : practice in tune-up of Cummins: Cummins Diesel engine
- Diesel engine. > . T compliance with
. ‘ manufacturer's
»2‘7 ' . specifications without
T . 5 - deviation as specified
. . : : . l*""" . ~ | fn the Job sheec.
] D. Internatioral Diesel Engine Tune-Up. ‘ . \ - -
_ 1. Valve gdjustment."‘ ) A . . s
B T T Ta. start and bring engine up to operating - T —
' ~ temperature. . ‘ ' , .
t b. Remove valye coverw ’ ..
. "c. Roeate’ crankshaft until number one piston _ . . ‘ ’
* 1s on the compression stroke. | . ’, '
= \) .7 (20 of 43) A ¢ "q
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-~ - QUTLINE OF INSTRUCTION — —— — - -~ —- - - — -INSTRUCTOR ACTIVITY STUDENT ACTIVITY
- - - - . . I3

% ) NOTE: The timing pointer on the front cover will T
be in line with the T.D.C. mark on the ' . ’ ‘
vibration damper when No. 1 piston is T.D.C.

d. Loosen rofKer arm lock-nuts. , ;

) co . - ¢
- T e. Use a feeler gauge of a specified thickness VC/T) - e ] " -
_and turnp the rocker arm adjusting screw in T .,
- or out until the correct feeler gauge ’ - ) — ¢

’ clearance is obtained. .

Sy )
. . ¢ . . ¢
f. Tighten rocker arm lock nuts. 1.f. Issue job’sheet and take 1.f. Obsérve demon-
‘ . 5 -class, to shop and demonstrate - stration ‘and follow
° . . * valve adjustment. - job sheet procedures.

NOTE: Set both intake and- exhaust nuts, = - o, L e
2. 1Injection nozzles and injectors. ' . o rL )
, . ’ ‘ - .

ﬁsNOTE:' International Diesei engines employ either
= injection nozzles or injectors.

a. Nozzles. - . . ? b

. (1) No service usually required during P ' ; o
: ' . tune-up unless there is a faulty '

cylindet , » |
( . N | /
e v()_\ ~Nozzles are nsually replaced as a - R : ‘ A
unit. Xl . ' o/
v . : :

b. Injectors. < ] . R

~a

(1) Remowval. ( - - .:‘ - ) T J—
~ ’ (a) Remove ;alve cover,

. - .1 (21 of 43) ’ 95
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,OUTLINE OF INSTRUCTION L ' INSTRUCTQR ACTIVITY STUDle ACTIVITY

-

g = (b) Disconnect fuel lines. . g S

S - - €c) Backout injector adjusting sérew. . w0 . . .
. ~ - . ~ ‘

) _(d) Move push rods to one side. < ’ A o _ <
" (é) Remove injector crab sérew and ‘ I ) ’ ' “A
; ‘ remove injector crab. '

) - » . (f) Remove szector from it's dowelled - s )
: location in the cylinder head.- X ] . ' '

. (2) Disassembly, 'inspect, repair and o : ' ' »
= * reagsemble injectors in accordance . . : . A
with the manufacturer's manual.

(3) 1Installation:
. (a) Clean injector tube. < ' g

. . " . A
.(b) Place the injector into position
‘ . . by engaging the injector dowel
o ' ) ~ pin in the locating hole in o

" the cylinder head. . . N

- . L

’ Rl . ..
! ' - ) (e) Install the injector crab and : N
%i, torque to specifications. ‘ : ) -

(dj Install the injector puéh rod and. -, v o o - />////
. " ingert the rocker’ arm socket, ; ' , . P
. - Into the push rod cup. : ’ : .
VR B . . Vo
é?ti ' (e) Connect both, fuel lines to the . .
ks J . .
. ig;ector . ‘ ‘ y e

(22 of 43) . i
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OUTLINE OF INSTRUCTION . - + INSTRUCTQR ACTIVITY STUDENT AGTIVITY
) . (a) 'Tighten adjusting screw until % ’ i‘ o
the plunger just bottoms. . 3 \ .
‘ “

-
[

(k) Loosen the adjusting screw 1/2
\ . M ' turn. .
(c) Use ég‘;nch/pouhd torque wrench« (4)(c) Take class to Shop'and
* and socket adapter D1280, 'tighten demonstrate nozzle and injector
/‘ adjuating gcrew to 35 inch/pounds service. .

. . cold setting ' I . P

" NOTE: *Injector adjustment must be made prior ‘

to valve adjustment. . . .

Roosa Master fue} injection. pump testing. , . "‘d(
N The following tests are conducted with the ) ‘ .
* pump mounted on-an operating .engine. Kiene . .
test equipment must be available. . . . ' .
a. High—idle adjustdentl T
(1) Disconnect throttle linkage. op , Y
s ’/‘
(2) Hold throttle level all the way
to the rear. .
~ (3) Adjust the ﬁigh-idle stop screw until . -
* the specified high idle speed is *
N
obtained. i -
b. Transfer pump® pressure. B )
) .. ,
(1) Install the compound 'gauge, assembly - 5
\ ' 7 (tgol No. 4071) jn the pressure trap )
" of the transfer pump.
h ' - -
1 ..—
) ~ (23 of 43) .
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(4)(c), Observe demon
stration and follow
Job sheet procedures.
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INSTRUCTOR ACTIVITY STUDENT ACTIVITY

OUTLINE OF INSTRUCTION

RS - (i) Operite engine at high idle. ’ ’ » . : . C : :

3) Record the reading'compare to manu- ]
/ : facturer's specifications. . L. - , - e e

- (4) 1If the readiﬁgkis low remove the
compound gauge assembly and install . o Lo
compound gauge assembly in the . . . ’
inlet fitting of the transfer pump. T . - .

(5) Measure vacuum at inlet fitting of . N
- transfer pump. Record and compare 5 ' . . ' :
to. manufacturer's specifications. ) '

e NOTE: Ef the check shows the transfer pump and

© . pressure regulating valve to be in a .
serviceable condition. Required supply ’ -
pressure may be achieved by adjusting the ’ .
pressure regulating valve. : \

c. Low idle.

. & ¥ - . : . ) ' ‘ « . ..
| ¢ . (1) Disconnect the linkage. ‘ _

X , S (2) Move .throttle lever of the pump forward
N w until engine speed drops té 500 to
’ 600 rpm.

B} . -

- - €)) ‘Tern idle screw In or out until low ° ’ .
. idle speed is obtained.

(4) Lock screw in place. . '

Speed advance operation (Model DC pump ’ ] -
qnly) » - . v "

. T (24 of 43) ;
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-~ :
. OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
- ' : . .
(1) 1Install the No. 13366 plastic timing ) . N
window. _ ‘ .
‘. (2) Align the following timing lines. . ' I S
fa) Timing line on the’ governor
weight retainer aligns with the -
cam timing -line. ) T
i S (b) Timing marks on the vibration | % "
‘damper and the front case. !
" NOTE: If timing marks do not atign, ‘remove and ) o < % T
reinstall the pump in accordance with *
manufacturer's procedures. "
(3) Start engine, run at low idle and
observe the caim line, it should not . )
- -move. ' '
(4) 1Increase engine speed. -
NOTE: The cam should start to advance somewhere .
between 650 and 1,000 rpm. . N . .
(4) Record and compare with manufacturer's " ’
specifications. ' . - , ‘ ‘ / ,

(a) 1f the cam does not operate-
properly, install the pressure
gauge in the bottom of the end

I3

plate. 3

' . * Y BN

(25 of 43) , .
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OUTLINE OF INSTRUCTION . ) o INSTRUCTOR ACTIVITY
3 () Turn the regulating valve spring i
A adjusting plug to obtain correct
pressure.

.~(c) Pump housing preéspre test.

r ‘ 1. Remove the pums timing plate
from the pump.

2. Install-the compound pressure
gauge, 4068 gauge block and
the 4077 flange, to the side >
of the side of the pump.

Operate engine at both low
and high id;e. J

fwo

4, 6 to 8 PSI should be
maintained in' the pump.

o
\ - [

’ (1) Disconnect fuel line at nozzle. I

£.” Nozzle test.

(2) Connect Kiene test pump using connector
nut 4014 and 4021 Ermeto adapter to
~ nozzle and connector nut ‘4012 to test
pump . ' )
(3) ~Select proper gauge for the test pump
in accordance with nozzle opening

pressure. Zw

-

(4) Operate test pump and record 6pening £:(4) Take class to shop ands

pressure to nozzle. demonstrate Roosa Master fuel
pump service.

(26 of 43)

STUDENT ACTIVITY *l

f.(4) Follow demon-.
stration while
referring to job
sheet. Y
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QUTLINE OF INSTRUCTIO“ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
) £.(4) Direct and supervise £.(4) Practicge tune-
. ' student practice in tune-up up of International
' . . of International Diesel engine. Diesel engine while
. . \ P . complying with
. o manufacturers' speci-
; , fications as specifie
in job sheet.
- E. GM Diesel Engine Tune-Up. o -
- .
, l. Valve admustment. . )
N - a. 6V engines. | ) . . ,
‘(1) Engine at normal operating temperature . ) ’
. (160° - 185° F.). , , - , ‘ o : -
. - N - . \ ol - R . N 4
« (a) Allow an additional .002" clear- ) ’
ance when setting valves cold. ] . .
(2) Governor stop lev!k in the no fuel
' pogition. \ .
.\ T e (3) Remove valve cover. : . ' <
. ’ ' -
. . (4) Position engine. : .o . )
- ’ (a) Rotate the crankshaft until ) . B -
N ’ the injector folléwer is fully - - o . . N AT
‘ v depressed on the cylinder to ; . : '
“be adjusted. ‘ P - N
- . \ o, T - . . T T o ’ . s
CAUTION: When using a wrench on the crankshaft C
bolt at the front of the engime, do not _ .
. ‘turn the crankshaft in a left-hand ' ., o L -
- direction of rotation as the bolt will be " . 1.~.,
. ldosened. . ‘L’/ %
, . 1U® , : Al (27 of 43) , o '
—_ .
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(5)

Check valve clearance (normal
operating temperature).

(a)

1
Adjust valve clearan&g (cold).

(a)
(b)

(c)
4

(d)

(e)

Use .013" - GO'~ .015" NO GO
Method. -
’ N

Loosen the push rod lock nut.

Place a ,017' feeler. gauge
between the valve. bridge and

the valve rocker arm pallet. "Nk

} 4
Adjust the push rod to ohtain a .
smooth pull on feeler gauge .
Le ANJ
Retiove feeler gauge hold the
pu§h rod with a 5/16" wrench’ and
tighten the lock nut with a 1f2"

‘wrench,” s
4 PR

€

Recheck the clearance. Tf the )
adjustment is correct. the .015"

feeler gauge will paas freely

between the valve bridge and valve
rocker-arm pallet. But“the .017".
feeler gauge will-not pass through.

¢ ) . .- b

% (7) Adjust remaining va}veinn firing order,

Rl

. \
# s

-

L (28 of 43)
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OUTthE OF INSTRUCTION INSTRUCTOR ACTIVITY , STUDENT ACTIVITY
\) NOTE: SAFETY PRECAUTION: When a push 'rod has Issue job sheet and take Observe demonstration
been disconnected from the rocker arm class to shop and demonstrate following job sheet.
cleavis, the push rod must be screwed valve ddjustment procedure ' ) .
back into the clevis until it is flush for GM 6V-71 engines.
~ with the threaded portion of the clevis-

before the rocker arm is bolted back
in place. Failure to do so may permit ‘the
' -piston to -hit -the ‘head. of-the valve when -
~ the engine is turned over. _ '

- b. In-Line Engines. ,
s -
P ’ (1) .Engine at norpal-operating.temperature . ’ Coy
, (1600 - 185{ Fo)o . ) . .
' (a) Allow an additional .002" . ' . .
. ) clearance when setting valves .

., cold. .
I

(2) Place governor throttle control leves
. in the NO FUEL position.

\ . (3) Rotate thé crankshaft until the in-~ - ‘ ,
jector ‘follower is fully depressed on .
the cylinder to be adjusted.

(4) "Adjust valve clearance (cold).* . ) -
/ (a) Loosen push rod lock nut. . .
+ (b)) Place a ‘013h feeler gauge bet-“q
. ween the valve stem and the
-~ o d rocker arm.
(¢) Adjust the push rod to obtain a .
, smooth pull on the feeler gauge.- , 11 i
\3 i C oy ] . )
. ‘ 29 of 43; ’
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QUTLINE OF INSTRUCTION ‘ : .

(d) Remove feeler gauge, hold the
push rod with a 5/16" wrench
and tighten the lock nut with a
, 1/2" wrench. .

(e) Recheck the clearance. If the
adjustment is correct the .011"
. feeler gauge will pass freely
» 3etwegn valve stem and rocker
rm, but the .013" feeler gauge
_z will not pass #flrough.

(5) Adjust remaining valves in firing
. order.

2. Injector timipg.(In-Lin¢ and 6V engine). .

a. Use proper timing tool. s

(1) 1.460" - for S-70 and HV7 injectors
- : "+ 1.484" - HV6 injectors

b. Governor stop lever in NO FUEL position.
c. Position engine.

B \l) Valves fully open on cylinder to: be
adjusted.

d. Check timing dimeﬁsions.

(1) Distance from top of Body to top
+» of follower.
-

Ifité (2) Timing tool, in hole on top of hody.

(30 of 43) .
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OUTLINE QF INSTRUCTIONg . INSTRUCTOR ACTIVITY STUDENT ACTIVITY

”

o
1

(a) Insure that there is not dirt in . ) .
+  hole prior to inserting tools. '

(3) Hold tool perpendicular to body.

(a) The flat of the gauge toward
the injector follower.

(4) Extend portion of gauge should just
clear the top of followers. )

(a) Follwer too low - early injection, . . .
e. Adjust follower height.

(1) Screwing push rod into clevice will
permit followers to rise.

7
f. Time remaining injectors in firing order.
{ ) T .
3. Governor gap adjustment (In-Line and 6V engine). ; ; . o
) a. To ensure that all the governor spping'“ o
tensfon is being imparted to' the weights
. through the lever and not to the housing. ,
. b . s l L8
b. Remove the governor cover.
¢c. Place the speed control lever in the ‘ T |
maximum speed position. . - . S
d. Measure gap between governor spring plunéef ¢
| and plunger guide. : S~ ‘ NN
’ N ~ 4 . ': '
. , (1) In-Line engines. . . o * .
0-‘ ‘j ] ;‘ et ’ '.1
. “ (31 of 43) o 115.
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QUTLINE OF INSTRUCTION \~’\ INSTRUCTOR ACTIVITY : STUDENT ACTIVITY
T _ (a), Vv.S.. .006". ' ’
(b) SWLS —- .i70":
(cj. DWLS — .0015". o ‘ . .

e. Adjuét gap.
(1) Loosen the lock nut and turn the
adjusting screw until a slight drag .
is noted on the feeler gauge. ° .

f.' Hold the adjusting screw and tighten the
lock nut.

»

g. Install the governor cover.

NOTE: Insure that pin on governor contirol lever
. ' shaft sets into slot on differential lever
when replacing cover.
3 T »

4, Equalizing racks. , '
a. 6V engines T . ' ‘ N ) .
4

NOTE: Position injection rack cqntrol levers with \\ ’
L the throttle in the full “fuel position. ’ :

' NOTE: The letters "R" and "L”'Lndicate the injector p _ .
location in the right or left cylinder bank, :
viewed from the rear of the engine. Adjust 8.
the No. 1L injector rack control lever first
to establish a guide ‘for adjusting the
/)  remaining left bamk“control levers.

- . (32:0f 43)
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OUTLINE OF INSTRUCTION . _— -\ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
!

(1) Disconnect any<iinkage attached to
the governor stop .lever.

¢ A

' ' o, (2) Loosen all of the inner and outer
injector rack control lever adjusting -
. screws on both cylinder heads and _
. ¢ both load limit device adjusting v . . //

~ : , screws.

’

'NOTE: Be sure all injector rack control levers
are "free" on the injector control tubes.

4 e (4) Check for binding in the governor ' '
* to control tube linkage by moving ‘ ’
the linkage through it's full range ' .
of travel with one hand on the stop : , '
lever and the other hand on one of the
. control "tube levers.

(5) Remove the clevis pin from the fuel
rod at the right cylinder bank injector
. control tube lever.

. . {
(6) Move the speed control lever to the
MAXIMUM SPEED position.

_ (1) Move the goverhor stop lever to the

N ) "RUN" position and hold it in that
position with light finger pressure.
©
(8) Turn the inner adjusting screw of the

. No. 1L injector rack control lever

down until a slight movement in the

’ governor, stop lever is noted. ’ «

‘ (33 of 43)
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OUTLINE OF INSTRUCTION ' INSTRUCTOR ACTIVITY 7 .  STUDENT ACTIYITY

(9) Screw outer screw in until it bottoms
lightly on the injector control tube.

(a) Tighten inner and outer screws
alternately.

(10) Move the governor stop lever back -and ) { .
forth a few times and mote a "rotating" y
movement of the injector control rack
when the stop lever is moved to the .\
"RUN" position. )

(11) Hold the stop lever in the "RUN"

position and using a screw driver ) R
. press downward on the injector control o
%

~

rack.

(a) Rack should tilt.downward and
. when the pressure of the screw . o . .
driver is released, the control .
rack should "spring" back upward.

(b) Adjust the 4inper and outer adjusting
screws to obtain -this condition. ) ' T

(c) " At this point, No. 1L injector . LT )
rack control lever is fully .
adjusted.

(d) Tighten both the inner and

outer adjusting screws and

recheck adjustment.
( ’ , g <% .
(12) Remove' clevis pin from fuel rod “at ) .

~ the right cylinder bank injector _
control tube lever. ,
) . . ’ :
r . . 1
l'd(} . . ( (34 of 43) PR - -
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QUTLINE QF INSTRUCTION "y {NSTRUCTOR ACTIVITY . g’DENT ACTIVITY
\ (13) Insert the cleyig pin the fuel rod \ ' . ' Y |
’ on the right cylinder hank 1nje or - .. d . |
control tube lever.’ ft o ' |
- B |
|
|

(a) Adjust No. IR injector x,éck the
N _ game way you adjusted No. 1lL.

(187 Adjust the remaining injector.rack . . - L
control levers. o . v
t 1
(a) Remove.clevis pin from the fuel
rods and the injector cofnitrol

. & . tube levers. - . ' .
/ ) / — »

g, ~
) (b) Hold injector control racks \'
. _ . ’ in the full-fuel position. = .. - . \

(c) Turn.down the inner adjusting * . ‘ .
screw of the injector rack . ‘ ‘o
control lever until the screw ' . L4
5 bottoms (injector control rack ' t L . -

4 / 0 in the *full-fuel position). ’ ‘ . , /

(d) Turn'down outer adjusting screw of ; .
the injector rack control lever -. '
until it bottoms on the injector .

y.*cont:rol tube. ‘ o

2y

S S .© (e While still holding control tube  _ . - ' o
' lever in“the full-fuel position. ST
U » ‘ Adjust the inner and outer - .
' . ' adjusting .screws to obtain the o . )
v " same condition as outlined in .
s step (11). v ’ .

S . KB of 4y - o ' 234
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- OUTLINE OF INSTRUCTION W INSTRUCTOR ACTIVITY STUDENT ACTIVITY

CAUTION: Once No. 1L and No. 1R injector rack
control levers are adjusted do not
try to alter their settings.

<

(15) ﬁhen all injector rack control levers af(lS) Take class to shop and a.(15) Observévdemon—

« are adjusted recheck their settings. demonstrate injector timing stration and follow
- and rack equalization proc- procedures outlined
edures. . in job sheets.

(16) 1Insert the clevis pin in the fuel
rods and the injector control tube
levers.

b. - In-Line engines.
. - #
(1) Disconnect any linkage attached to 5
the governor, stop lever.

(2) Back out the buffer screw 5/8""

(3) Loosen all of the inner and outer
injector rack control lever adjusting
screws. , . y .
. . ¢ . v 7 . ‘ '
NOTE: Be sure all injector rack control levers
* -~are "free" on the injector control tubes.
" . "
. . (4) Move spéed control lever to MAXIMUM
"SPEED position.

- b ' * I

a

(5) Move the governor stop lever to the ) .
! o "Run" position and hold it that position -

et s s T tphit FingErpressures

X E
(6) Turn the inner adjusting screw of p
_122 . . the No. 1 injector rack control lever . ,
. down until s slight movement in che - . : ‘ T,
S SR ” goverqor stop lever is noteq ! o B _li?:, .
- - .- : i

(36 of 43) ‘ -

i




. . ' ‘ v Lt
- . ) - ¢
' S ' 7l
- L]
‘ SCBT-334.2-CM-1G-1.2.1
OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
y .
(7) Screw—oyter screw in until it ¢
bottoms lightly on the injector w
control tube.

(a) Tighten inner and outer screws
alternately.

(8) Move the governor stop lever back and \
forth a few times and note a "rotating" ) . * , '
movement of the injector control rack
. when the stop lever is moved to the
"Run" position.
L

(9) Hold the-stop lever in the "Run"
‘ position and using a screw driver
press downward on the injector . N
control radk. : ' .

(a) Rack should tilt downward and when ’
the pressure of the screw driver is . )
released, the control rack should . i
"spring" back upward. L

(b) Adjust the inner and outer adjusting , 4
screws to obtain this condition. )

(c) At this poiat, No. 1 injéctor rack
control lever is fully adjusted.

(d) Tighten both the ipner and outer - .
adjusting screws and recheck ) .
adjustment. ) ./ Y

(10) Adjust the remaining injector rack
control levers:

¥
4 - o n i
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INSTRUCTQR ACTIVITY STUDENT ACTIVITY

OUTLINE OF INSTRUCTION

(a) Remove clevis pin from the fuel )
rods and the injector control . ,
tube. levers. . . ’ ’

(b) Hold injector control racks in - ) v
the full=fuel positionm. ‘

(c) Turn down the inner adjusting
screw of the No. 2 injector ) .
rack control lever until the ‘. .
screw bottoms (injector control ' .

A ) rack in the full-fuel position). .
(d) Turn down outer adjusting screw ) !
of the injector rack control -
lever until it bottoms on the
= - -  infector control tube:- -

mf (e) While still holding tontrol tube ) ~

' lever in the full-fuel position.

Adjust’ the inner and outer

adjusting screws to obtain the X

] same condition as outlined in \ ’ . \ - \
step (9). ’

CAUTION: Once No. 1 injector rack control lever -
is adjusted do not try to alter this
'setting.,

'ﬁll)’ When all injector rack control levers , ) .
are adjusted recheck their settings. ' , : .

(12) 1Insert,the clevis pin in the fuel rod
and the injector control tube lever. o

(38 of 43)




. L. |
’ , 6.

SCBT-334,2-CM-1G-1.2.1
INSTRUCTOR ACTIVITY STUDENT ACTIVITY

/

)

OULLINE OF INSTRUCTION

5. 1Idle and buffer spring adjhst&ent. .
a. Start engine and run until warm.
(1) Sto?'lever in run position.
(2) Speed ¢ontrol lever in idle posftion;
' .: b. 'Adjust 1dle speed screw. ° _ .

(1) Loosen lock nut and turn idle speed
screw until engine idles at
recommended idle speed.

c. Adjust buffer screw.

-

(1) Engine at idle speéd.

L (2) Turn buffer screw "IN" so that it
contacts differential lever as
lightly as possible and still .
eliminates wngine roll. - .

(3) Hold buffer screw and tighten
’ lock nut. .

NOTE: Do sot raise engine idle speed more S S
than 15 rpm with the buffer sscrew. w AN T

6. Load limit device adjustment (6V engines)

a. Mechanically limits the travel of the
injector racks and thereby the fuel
Yoo output of the injecctors.

P ““ © p,*The load limiting device is adjusted after

‘ the engine tune-up is completed ¢ ‘ oy oy . , . i
. . i °

- 130 o © (39 of 43),
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OUTLINE OF INSTRUCTION ) INSTRUCTOR ACTIVITY . STUDENT ACTIVITY

(1) Loosen load limit screw lock nut?

(2) Back load limit screw out of the
adjusting screw plate until 1"
of the screw is below plate. .

(3) Adjust lodd linit lever clamp bolts
so the lever is free to turn on the
injector rack coatrol tube.

/ (4) Loosen load limit lever clamp bolts
’ so the lever is free to turm on the
injector rack controlytube.
]
(5) Thread the load limit screw into the
adjusting screw plate until the
lock nut "bottoms' against the top . .
of the plate. .

(6) Hold injector rack control tube in
the full-fuel position and place
the load limit lever, against

" the bottom of the load limit screw. , 4,
Then tighten the load limit lever .

v clamp bolts.
. _(7) Check to ensure that the injector b.(7) Take class t6 shop 7and b.(7): Observe demon-
racks will just go into the full- ' Jemonstrate load limit adjust- étration and follow,
fuel position. ment . job sheet procedures.

o
(8) Hold load limit screw to keep it from
turning, then set the lock nut until B
. the distance between the bottom of )
the lock nut and top of the adjusting
screw plate.

13 - |

" (40 of 43) . .
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QUTLLNE OF" INSTRUCTION ~ INSTRUCTOR 'ACTIVITY STUDENT ACEFIVITY

. ' (a) Corresponds to the mdrking on
" the adjusting screw plate. ,

(9) Thread load limit screw into the
plate until the lock nut "bottoms"

' ' ‘ againgt tPe top\og the plate. o
s . ' (10) Hold load limit screw to keep it from .o )
’ ‘ o , ) turning, then tighten the lock nut™ . ‘ ‘ ‘ s
to secure the setting: g i
! 4
’ 7. Fuel flow test. | . N " ) -
a., Disconnect-return line to tank. ' : . . '
" b. Operéﬁe engine at 1,200 rpm and measure . . . )
amount of fuel flow into a container for ‘
one ‘minute. . : y L o
. P
(1) 0.8 gallong of fuel per minute -
} . , (6V engine) ‘
, , :
. (2) 0.5 gallon of fuel per minute (In- . ' )
- . Line engine). , B -
L ¢. Immerse tube in fuel and watch for air ) . )
bubbles. L. : v . .
) (1) Indicates leakage on suction side ' ' W
v of pump. ] . !
(a) Filters, gaskets and lines. ’
* <o Redemonstrate any'hroéedures ° Observe demonstratic
. / not completely clear to class following steps out:
. J using student assistance lined in job, sheet ¢ -
1:3‘1 N where needed. : . partigipating in prc
. 41 of, 43) 2: g .as called on 1
¢ h ! . inuctor . :
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. OUTLINE OF INSTRUCEION ) __ INSTRUCTQR ACTIVITY y STUDENT ACTIVITY.
,Direct,and supervise, student Practice tunepup of
! ) ' ’ practice in tupe-up of GM //ﬁV-7l diesel engines
- . 6V-71 diesel engine - while ¢omplying with = _
« . ) . - . : manufacturer's spec-.
\ . ifications as outline
R o . . in the job sheet., -
- & : . { .
> IiI. Application: ‘ © 1II. Direct, supervide and I¥I. Tune-up diesel
C T : : v+% ~. evaluate student performance engines using approp-
1 #n conducting diesel engine rigte tools and proce:
— T T T tuwmeupe dures—as—specified ———
n * by the manufacturer's -
. > . . without )
. ‘ , ‘deviation as stated
. - R : 7 . in the job sheet.
4 « : , i 3 '
o A. Students péxform diesel engine tune-up to restore i
. ) engine perfprmance to manufacturer's specifications
o, ~  using approgriate tools and‘procedures spécified ,
* by the manufacturer's-as stated iﬁ the job sheet / )
’ without deviation. —~ .
> 2" o - . ,
1v. Summary ’ s '
s e /& —_—— R - :
A. neral checks. = ﬁ~\\\\\"‘ L
_ B, Caterpillar engine tune-up procedufes. - K
7™ % C. Cummins engine tune-up procedures.s - ,
D. Igtetnatlon ehgiﬁe tune-up procedures. (RN : ~
égg? I E. General motors engine tune-up procedures. Lo ' ) ‘ -
—m—— P N . - ) '] s
i ‘ . ! ) ’
CA . . ( : - (42 of 43) . »
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QUTLINE OF INSTRUCTION ° INSTRUCTOR ACTIVITY "STUDENT ACTIVI -
V.  Test: //// ~ = ‘V. Administer test. ., V. Take test as
: “ ... . ... .. @irected by fnstr_
A. Knowledge given in this topic will be graded on V.A.  Corrmect éests and eval- V.A, Participate

class discussion
missed test items

the basis/of a written test student must ans¥er . uate results. Review missed

s 35 of test items correctly. test item with class
-~ N . . "’p
B. Student will be examinéd &nh the practical aspects i .
of this topic by tuning diesel engines to comply : c
with mannfdcturer ggegifigg;igna githout
SEme deviation. - - S e e R
, VI Assignment: None. . ‘ - ' ’ ﬂ N
I3 ’ o i
5 . . i
0 ! ' ¢ /
, *
e & ’
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' NAVAL CONSTRUCTION TRAINING CENTER : )
x ~ PORT,_ HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 334.2

JOB SHEET -

TITLE: Diesel Engine Tune-Up, Cummins with P.T. Fuel System

-

%ﬁ

INTRODUCTION: The purpose of this job sheet is to guide &ou in the <
. practical performance of restoring engine performance of a Cummins
diesel engine with P.T. Fuel System to a specific level as required .
special tools for making valve adjustménts, setting injectors, T
and using specific test equipment to trouble-shoot a Cummins P.T.
- pump. Corrective adjustments will be:.made in accordance with the
v job sheet, the instructor will inspect procedures to determine
job errors, safety procedures and proper sequence of g;igfs before
proceding to the next procedure. ’
? ‘ -
TOOLS AND EQUIPMENT: ;
1. Diesel engine shop hand tools. )
2. Cleaning solvent. : ' )
3. Viping éhgs. ,
4. Diesel fuel. ’
kN \
o 5.. Cummins special tools. ¢
. 6. Torque wrench. !
. Thickness gauge. ’ ’ ° '
CONDITIONS:
1. Each student will b¥ assigned td a Cummins engine to accomplish
test and funesyp procedures. - .
2. Each.student will be provided with all the required tools, o o

manuals and job sheets.

s

3. Preceeding the shop performance all aspects of the job with
necessary background data will be covered in an actual shop
demonstration by the instructor.

- o




1. General checks.
a. Remove and inspect air cleaner.
b. Inspect related air system piping. t
¢. Inspect turbocharger and manifold piping.
d. Check external fuel system components.
e. Check "V" belt drivers. - N
f. Check batteries.
STOP: Imstructor Check Point . R
g. Prestart check engine in preparation for sta}ting engine. ‘
, , . ¢
g h. 'Start engine and run until normal temperature is ;eached. . -
Stop engine. .
i. Remove hood if applicable. f
- } . ' J
. : 1
j. Remove  valve cover.
k. Rotate engine until the first "VS" mark on the pulley or
damper is aligned with:the index mark on the housing. .
. STOP: 1Instructor Check Point ~N
1. Loosen lock nut on injector push rod.
. )
m. Using a good torque wrench with screw driver adapter,
draw the injector adjusting screw tight, then loosen.
° > . R *©
n. Set the torque wrench dial to 48 inch/pounds and then
: tdrn.the screw tight until the torque wrench hand comes S
to zero. :
NOTE: This sequence should be done in near continuous motion to'achieﬁe" ,
accurate adjustment of the injector plunger, - . ’
) 0. Tighten lock nut. o o .
- 4 . ! a> W " \
STOP: Indtructor €heck Point ’ . " "
NOTE: If the engine is equipped with a valve cross héﬁd,’cross head
. - adjustment must be made prior to valve adjustment. ‘j .
e, (2 of 5) .. ’ -
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Y- N p.. Loosen the adjusting screw lock nut and back off the
N adjusting screw one turn.

<
.

q. Use light finger pressure at the rocker lever contact
surface with the valve stem nearest ' the push rod

+

»

» ~ r. Turn adjusting screw down until it contacts “it's mating >
valve stem.

i,

s. Hold the adjusting screw in this position and tighten lock
nut to specified torque. ) .

STOR:  Instructor-Chegk Point

’

t. Loosen rocker arm lock nuts.

u. Using a specified thickness gauge turn the adjusting
screw to obtain a good contact on the thickneés gauge.

v. Set both the intake and exhaust valves.

w. Tighten lock nuts.

x. Bar engine over in direction of rotation and firing order
and set the rest of the injectors, crossheads and valves.

"STOP: Tnstructor Check Point -

y. Install valve covers. ’ -
z. ,éemove fuel pump filter screens.
aa. -Clean screens.
bb. Reinstall and torque to specified limits.

cc. Attach tachometer to the drive outlet on ton of the-
fuel pump.

dd. Remove pipe plug from spring pack cover.
ee. Set engine idle to maanacturer's specifications.
- - ff. ﬁRepfacempipevplggiﬁ B 2t o

NOTE: Engine idle speed changes when the housing fills with fuel.

STOP: Intructor Check Point .

, o (3 of 5)
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gg. Check high idle using tachometer connected t¢ the drive
outlet on top of the fuel pumps. \\\

STOP:

If high idle has to be changed, shims will eithér have to be
added or removed frqm beneath the governor high-speed spring and
the high-speed spring retain
hh. Shut engine down., d
ii. Remove 1/8" pipé’plug from the side of the fuel shut-~off
valve.
. 2 A
J3. 1Install ST-435 pressure gauge. .
STOP: Instructor Check Point
kk. Start engine. ’
11. Snap the throttle fullf open two or three times and carefully "
watch the gauge. )
-
mm. Screw .rear screw outward until ﬁressure increase stops.
nn. Turn screw inward until préssu;; drops 3 to 5 PSI. .
STOP: Instructor Check Point )
oo. Lock screw in place.
"NOTE: Refer to specification sheet for the engine model. Keep in mind

that snap fuel pressure readings are 3tS PSI higher than a
steady reading would be under load. L - -

pPp. Run engine at* idle speed.

qq: Screw forward throttle screw inward until engine begins
‘’gaining speed. .

rr. Back out screw two turns and lock.
ss. Remove spring pask cover plig and adjust governor screw.
- . (1) 5 -10 RPM below idle speed.

tt. Replace plug and run engine until all dir is purged from
'gystem.

Instructor Check Point ) . . \

uu. Install ‘ST-435 gauge at the shut-off valve.

vv. Operate engine 400 RPM below governor speed.

, (4 of 5)
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v

A

ww. Accelerate to governed speoed.

¢ . (1) Observe gauge for spec!i{ied pressure.

¢

. ‘ (2) Maximum pressure is adjusted by removing or’ installing
' shims in pressure regulating valve.

-
i o

STOP: Instructor Check Point

.

xx. Install the ST-435 vacuum gauge at gear pdﬁb inlet.

L
¥y—Operate—engine—for—S-minutes—topurge—air fromsystem:

- 4

zz. Observe gauge reading, should not exceed 8 to 8.5" wacuum.

. STOP: Instructor Check Point

AA. Shut down engine.

- v

BB. Install sight gauge on pumps inlet side and operate engine.

CC. Check for air bubbles.
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. NAVAL CONSTRUCTION TRAINING CENTER ' .
= PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 334.2

4

JOB SHEET

TITiE: Diesel Engine Tune-Up, Incernacional wich Roosa Master
Fuel Systenm .

. w‘ ’ . .
INTRODUCTION: The purpose of this job sheet is to guide you in the ‘
practical performance of restoring engine performance of a
International Diesel Engine with Roosa Master Fuel Injection Pump

ACU'a—5pECtfiC—iEvE%TIS—TEqﬂitEﬂ_by_Tﬁnr1ﬂauuLa»uu;=L Each—student
« will yse the required hand and special tools for making valve adjust-

‘ments, setting injectors or replacing nozzles if required by the

instructor. Install dpecific test equipment, record and analyze

readings, and make corrective adjustments as required bh the-

job sheet and.the manufacturer's manual. At designated points on

the job sheet, the imstructor will inspect procedures to determine

job errors, safety procedure and proper sequence of events before

proceeding to the next procedure.

TOOLS AND EQUIPMENT:

1. Diesel engine 'shop hand tools.
2. ;Cleaning solvent.
3. Wiping raés.

4, .Die’sel fuel. . ¥ .
5. Inﬁernacional and Roosa Master special tools. '

6. - Torque wrench.

7. Thickness guages.

CONDITIONS: *°

’
I3

- »

- l. Each studenc will be assigned to an International engine with
Roosa Master Fuel System to accomplish test and tune-up
procedures. s -

<

"

2. _Each studentvwill be provided wi:h all required cools, manuals
" and job sheets.

3. Preceeding the shop pefformance all aspects of the job with
necessary background data will be covered in an actual shop
demonstration by the instructor.

.

' . (1 of 5)
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. PROCEDURES : ' ' : .
1. General checks. .
’ a. CPemove and inspect air cleaner.
b. ‘Inspect'relateélair system piping.
. c. Inspect turbocharger anc manifold piping.

d. Check external fuel system components.

e, Check V belt drivers.
f. Check batteries.

STOP: 1Instructor Check éoint'

>

g. Prestart check engine in preparation for starting.

h. Start engine and run until normal temperature is reached.,
Stop engine. ¢

i. Remove hood if applicable.
d j. Remove valve cover.

- k. Rotate crankshaft until number one (1) piston is on the
compressiqn stroke.

NOTE: The timing pointer on the front cover will be in line with T.D:C. v
mark on the wibration damper.

+ STOP: 1Instructor Check Point

- Ty

1. Loosen rocker arm lock nuts. .
m. Use a feeler gauge of a specified thickness and turn the
7 ‘ rocker arm adjusting screw in or’ out, until the correct

feeler gauge 'clearance is obtained.:

n. Set both intake and exhaust valv% SR

NOTE: If the engine is equipped with nozzles, proceed to the next cylinder.
"If the engine is equipped with imjectors, injector setting should -
be made prior to valve adjustment (injector setting).

. ' . (2 of 5) /




SCBT-334.2-CM=JS~1.2.1.2

o. Tighten adjusting Screw until the plunger just botfoms.
p. Loosen the adjusting screw 1/2 turn.
q. Use an inch/pound torque wrench and socket adapter D-1280

and tighten the adjusting screw -to 35 inch/pounds cold
setting. ) 3

STOP: Instructor Check. Point
r. Install valve ccvers.

s. Disconnect throttle linkage.

»

t. Using a tachometer, adjust the high idle stop screw until
the specified high idle speed is obtained.

vy
et

u. Shut down engine.

v. TInstall the compound gauge assembly (tool no. 407) in
.the pressure .trap of the transfer pump.

STOé: Instructor Check Poirt

W. ;Operate engine at high idle.

X. Record the reading and compare to manufacturer's speci-
fications.

STOP: Instéﬁctor Check Point’

7
'

y. ~ Remove the compound gauge assembly.

z. Install the compound gauge a;sembly in the inlet fitting
of the transfer pump.

) 2

aa. Operate engine at high idles

STOP: TInstructor Check Point

»

bb. Record the reading and compare to manufacturer's speci-
fications
. ; 4
NOTE: - If the‘checksﬁshows.the transfer pumps and pressure regulating
valve to be in a serviceable condition. Required supply pressure
may be achieved by adjusting the pressure regulating valve. ‘

»

STOP: Instrudtgr Check Point

(3 of 5)
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. P
cc. Remove compound pressure gauge.tw ~ e

dd. Use a tckometer and screw the low idle screw either in or .
out to obtain a low,idle speed of 500 to 600 RPM. '

ee. Stop engine. . : f%% ’
” ' .

If engine is equipped with a model D.C. pumps, speed advance .- s |
operation has to be checked. 8 ' |

'

f££. 1Install the‘plastic timing window No. 13366 on the pump. . - j

? gg. Align the following timing marks .

.

(1) Timing'line-on the governor weight retainer bith-the
cam timing line.

(2) Alignment of the timing marks on‘the vibration damper

and the front case. fk
. -
STOP: Instructor Check Point .t
“ NOTE: If the timing marks do not aiign remove and reinstall the pump ~~‘ '
in accordance with manufacturer s procedufbs s N
- hh. Start engine and observe the cam line from idle to high BEEE
idle. Observe and record number of degrees of cam move- ’
ment. . . o » :
STOP: Instructor Check Point ,
-~ NOTE: If the cam does not operaté properly install the pressure gauge
‘ in the bottom of the end plate. . . . X
” ii. Turn the regulating.valve spfing adjusting plué to obtain )
the correct pressure as specified by the manufacturer: o . o
STOP Instructor Check Point f' ' o
- - ‘ ‘< ) 1
33. Remove the pumps timing plate from the pumps. ‘ . ' ﬂ
~ -~ - =< - - .~ - kk. . Install the compound pressure-gauge, 4068 gauge block,, - . e
‘ and the 4072 and 4077 flange to the side of the pump. : w
11. Qperate the engine at both low and high idle . - : ﬁ
- .
s mm. Record the reading and compare to manufacturer s speci- '
~ fications, . |
f-~. » - ‘ }
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STOP:‘ Instructor Check Point ~ Az
. nn. Disconnect Tuel Iine at the nozzle. . _ } !
’ N 4 . r ‘ ¢ 'l . . PN . - .‘ ,:;‘.\ &
. . 00. 'Connect Kiene test pump using connector nut 4014 and 4021 ;"
Ermeto Adapter to nozzle and connector nut 4012 to test
. / A

J L pumps . PN _—

N7, “%, PP. Select proper 'gauge for the test pump in accordancg with¢ ! T
: . . nozzle opening pressure. » )
. e S RTINS ,
‘ STOP: Instructor Check Point’ ) 7/ .
T A - ’ N '
4 qq. Operate t pump and rmrd opening pressure of the . <N
. », ' nozzle. o .
. . 4 5 - ) * .' " T . .. :-
M~ ° NOTE: ' From the privious tests and analyzing the results, troubles i -
. thé Roosa Master Fuel System can be pin-pointed and.‘rgpaire‘d
J in/a/shor;t: period of time. ’ ‘ .o >
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) . R PORT HUENEME, CALIFORNIA 93043 - - s
: SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 334.2

o ~

. " JOB SHEET
2 P

Py .
TITLE: Diesel Engine Tune-Up, GM In-Line and V6-71

~~JNTRODUCTION: The purpose of this job sheet is to guide you in the
practical~performance of restoring engine performance of a GM
) Dies?l Engine to specific level as required by the manufacturer. .

s Each\student will use the required hand and special tools for making ’
valve adjustments, injects? timing, rack equalization and replace-
ment of specified components, following. procedures given in this
fjob sheet and complying with manufacturer's specifications without

- deviation j;/ggsignated points in the job sheet, the inmstructor

. will inspect ffrocedures to determine job errors, safety procedures
. and praper-Sequence of events before proceeding to the next proce-

dure. . ,

-

TOOLS AND EQUIPMENT: & L L T

~

4

1. biésel engine shop hand tOOl%f

2. Cleaning solvent. o

- 3. Wiping rags. . _ /%

4. Diesel fuel. ' . _srowowe ‘ ' . ‘
‘ e %e g . .
'S, GM diesel special tune up tools. ' .

' 6. Torque wrench. Y ’ )
, q . . ®

7. Thickness gauge. —

. N . . . «
CONDITIONS: . " A
\j/ . T .%‘ - . .
, 1. Each student will be assigned to various GM Diesel Engines to ’
. acgomplish test and tune-up procedures. o .. .

2. Each student will l;e provided with all the required tools, manuals
and job- sheets. ¢

. 3. Preceding the shop performance all aspects of the job with
! . , necessary, background data will be covered in actual shop .
demoﬁgtratiogs_by the instructor.
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’* PROCEDURES: o

/
1. GM V6-71 Diesel Engine=Tune-Up.

a. Prestart check engine, gtart and bring engine temperature
up ta.operating range. .

b. Remove valve cover. .
¢. Rotate crankshaft until the injector follower is fully
d _depressed on the cylinier to be adjusted.,

" NOTE: When using a wrench in the crankshaft bolt on the front of the
engine, do not turn the crankshaft in a LEFT hand direction of
A rotation as the bolt will be loosened.

d? Loosen push rod lock nut.

e. Insert a feeler gauge of a predetermined thickness between
the rocker arm and the end of the valve.

‘NOTE: 1If equipped with a valve bridge, insert feeler gauge between the
.rocker arm and the valve bridge.
f. Rotate the engine in the direction of travel and set the
" remaining valves in accordance with the firing order.

STOP: Instructor Check Point

N g Rotate engine until the exhaust valves on a specified
- ‘cylinder are fully open.

h. Using the proper timing tool.

. . €1) 1.460 for $-70 and HV-7 injection. e
» « {
T (2) 1.484 for HV-6 injector. (

i. Insert timing tool in the hole on top of the injector
j‘iﬁody

i, Jﬁiﬁd the tool perpendicular to body, slowly rotate the
tools so the extended portion of the gauge just clears the
. h \ top of the follower.

k. ‘Time the remaining injectors in firing order.

STOP: Instructor Check Point
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Remove the gorgrnor cover.

* m. Place the speed eontrol lever in the maximum speed
position. . . )

n. Measufe the gap between governor spring plunger and
plunger guide.

o/ Set to manufacturer's speciﬁications.

— N

~.$TOP: Imstructor Check Point

. . ;
p. Install the governor cover.

) NOTE: Position injection rack control levers with the throttle 'in the
full-fuel position. ’

/§OTE .The letters "R" and W' indicate injector 'locations in the - o
RIGHT or LEFT cylinder bank, viewed from the rear of the engine.
Adjust tne,No. 1L injector rack control lever first.
£ >
q. Disconnect any linkage attached to govermor stop lever.

< -t \

-»

r. Back out buffer screw 5/8". 5;\ .

s: Loosen all of the inner and Suter injector rack control
" lever adjusting screws on both cylinder heads and both load,

4 ’ *1imiting device adjusting screws.

NOTE: . Be sure all injector rack control levers are free on the injector’
tubes.

STOP: * Instructor Check Point

.. . t. Remove the clevis pin from the fuel rod at the RIGHT
. cylinder bank injeétor control tube lever. ) ’

u., Move the *speed controI/aever to the maximumdzgeed .
position. .
B ' {
v. Move the governor stop lever to the "RUN" losition and hold
it in that position with light finger pressure.

w.. Turn the inner adjusting screw of No. 1L injector rack
control lever down until a slight movement in the governor R

stop lever is noted.

>
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x. Screw the outer screw "IN" until it bottoms lightly on
the injector controls tube. :

(1) Tighten inner and outer screws alternately.

y. " Hold the stop lever in the "RUN" position and using a
screw driver press ‘downward on the injector cpntrol rack.
Ra.* should tilt downward, release screw drivgr pressure,
the control rack should spring backward.

STOP: Instructor Check Point

AY

z. Adjust the remaining racks on the left bank,

aa. Remove the clevis pin from the fuel rod at the LEFT bank
injector control tube lever. ’

- bb. Insert the clevis pin in the fuel rod on the RIGﬁT cylinder
bank injector control tube lever. -~

'STOP: Instructor Check Point

.cc.  Adjust the RIGHTSIDE in the same manner as the LEFTSIDE,
use steps v to.aa. '

NOTE: The procedure for equalizing racks on in-line engines is
identical to equalizing one bank on a "V'" type engine.

dd. . Reconnect all iinkage.

STOP: Instructor Check Point

g ee, Start and-operate engine until warm.

ff. Loosen lock nut and turn idle speed screw until engine
idles at recommended idle speed.
gg. Hold idle speed screw and tighten lock nut.

-

hh. Turn buffer screw IN so that it contacts the differential
lever as lightly as possible and still eliminates engine

roll.

1i, 'Holdibuffer screw and tighten lock nut.

’

NOTE: Do not raise engine idle speed more than 15 RPM with the buffer
screw. M

STOP: 1Instructor Check Point
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If equipped with a load limiter, loosen load limit serew

.lock nut.

Adjust load limit screw lock nut so the bottom of the
lock nut is 1-3/4" from the bottom.of the load limit

screw. . -

Tighten lock nuts.
Disconnect return fuel line to tank.

Operate engine at 1,200 RPH and measure amount of fuel into
a container for one minute. Compare-to manufacturer's
specifications.. = = v @
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